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BRITISH NAVAL GUNNERY.* 


Tue metals used in the construction of guns 
and their mountings are bronze, cast iron, wrought 
iron, and steel. + 

Bronze is never now used in the construction of 
the guns themselves, but is exceedingly useful for 
fittings, such as sights, rotating bands, fuzes, studs, 
racers, carriage fittings, &c. 

Cast Iron, like bronze, is not used for making 
guns, but its use is confined to projectiles, carriage 
fittings, &ec. 

Wrought Iron is used principally for the outer 
barrels of heavy guns, in the manner hereafter 
described, and also for various parts of the fittings, 
where agreater strength than can be obtained from 
cast iron is necessary. 

Steel, up to the present time, has been used only 
for the inner barrels of guns, but its use is being 
rapidly extended, and guns built entirely of steel 
are now under trial. 

The following investigations show what strains 
the metals used in the construction of ordnance 
have to bear, without consideration of the modifi- 
cations resulting from the heating of the gun by 
firing. 

The internal pressure in a gun tends 

1. To split the piece longitudinally. 

2. To blow the breech out. 

1. The Longitudinal Splitting Force.—Fig. 1 
represents the section of a gun of internal radius 
yr. Let P be the force required; the internal 








pressure tends to produce rupture along’any dia- 
meter A A, because on the surface of either side 
of it there will be a pressure P. Let p be the 
pressure on each square inch of surface. Then the 
pressure on any particular part bc = p be of which 
the lateral component isp x bd=p x mn. Similarly 
the lateral component on any small piece = p x the 
projection of that arc on the diameter. But the sum 
of all the projections make up the whole diameter. 





* The following series of papers are intended for the 
information of those of our readers who may wish to have 
a general idea of the guns, powder, projectiles, &c., now 
used in our naval service, while at the same time re- 
ferences are given to enable those who may be inclined to 
go deeper into the subject, to do so. The information 

ere published is obtained partly from official sources, 
and partly from the author’s personal knowledge. It 
is probable that some of the subjects described are 
already familiar tothe reader, but it has been considered 
advisable, even at the risk of repetition, to make the 
articles complete, so that those who take an interest 
in naval gunnery may have a ready means of refer- 


nce, 

+ For fuller information on these subjects, see ‘Treatise 
on Gun_ Construction, 1879.” ‘‘ Metallurgy,” by John 
Percy, M.D., F.R.S. ‘Metals, their roperties and 
Treatment,” by Professor Bloxham, ‘ 





Therefore each lateral component (P=Px2r), or 
the splitting force increases with the internal dia- 
meter. 

Take the case of a 12in. gun, that is a gun whose 
diameter is 12in., and suppose the pressure per 
square inch developed by the powder to be 20 tons, 
we have the total force tending to split the gun 
longitudinally = 240 tons. 

2. The Force exerted by the Internal Pressure to 
blow out the Breech.—Let p be the pressure per 
square inch of surface, and r the radius. Then the 
force required to blow the breech out is of course the 
pressure per square inch multiplied by the area of 
the bottom of the base. So if ¢ be the force re- 
quired we have ¢ = r7 x p. 

In the case of the 12 in. gun before mentioned we 
have 

= 20 x 3.1416 x 62 = 2261.9 tons. 


The above figures will give an idea of the ne- 
cessity of having metals of great tenacity for the 
barrels of guns. It is of little use adding on metal 
outside the gun to enable it the better to resist the 
strain, for such additional metal does little to 
strengthen the gun. Professor Barlow, who is a 
great authority on the strength of homogeneous 
cylinders, lays down the law of their resisting 
powers as follows : 

‘¢TIn a homogeneous cylinder, if the metal is in- 
compressible, the tension on every concentric layer, 
caused by an internal pressure, varies inversely as 
the square of its distance from the centre.” 

This law does not entirely apply to guns, since 
he assumes the meta! to be incompressible, but it 
approximates to the truth. Supposing this rule to 
be true let us see how it applies to the 12-in gun 
that we have mentioned before. 

Supposing the thickness of the-walls to be 15 in., 
we have, 

Pressure on exterior _ a £12.25, 

Pressure on interior 21? 
So that if the stress on the interior is 20 tons per 
square inch we have the pressure on the exterior 
only 1.63 tons. 

The following explanation will probably render 
this clearer : 

Let C, Fig. 2, represent a point on the axis. 


a-~-£ Fig. 2. 
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CA internal diameter=r. 
C B external diameter=R. 

Take Cx and Cy as horizontal and vertical axes of 
co-ordinates, and let M A represent the tension at 
A=T, and LD that at distance x from the axis=t. 

By Barlow’s law, which we have just quoted, 


t: Tite? sa, or (= TL ; 2 (1) 


If M A represents the tension to which the inner 
layer may be safely strained, the whole strength of 
the cylinder is represented by the area H A BN, 
because the useful strength of any layer is equal to 





the stress to which it is subjected, multiplied by 
the thickness of the layer, and may therefore be re- 
presented by the area of a rectangle. Also the 
area MA BI N may be conceived to be made up 
of an infinite number of very narrow rectangles. 
In the case of the layer of which the thickness is 
Aa of the tension at every point—=M A, the strength 
would be measured by the rectangle M A ah, but 
if the tension at every point=h a, then the strength 
would be onlyS Aah. The actual strength will 
lie between the two extremities, and if Aa be 
taken so small that MH may be considered a 
straight line, will evidently be represented by the 
areaH Aah. Similarly for each of the layers of 
which the cylinder is supposed to consist. 

The area of the curve may be found from the fol- 
lowing formula derived from Equation (1), by means 
of the integral calculus. 


Whole strength S=Tr. as ‘ » (2) 


Applying this to the 12-in. gun, the material 
of which can stand, we will say a strain of 40 tons 
per square inch, 

T=40, r=6, R=21 
S=40 x6 x a =172 tons. 


Suppose now we go on adding metal to the gun 
outside, then R will become so large compared with 
r that R-r will approach the value R, so that the 


fraction —_—" in equation (2) becomes nearly unity. 





Hence for an infinitely thick cylinder the useful 
strength could never exceed Tr (in this case 240 
tons). 

Having seen now the strains that the gun would 
be subjected to from the powder, and the stress 
that a gun of certain diameter and thickness could 
stand, evidently in order to find out how to con- 
struct a gun to stand a certain strain, we must 
compare the two. Since 2 p r = the internal 
strain, and 2s the total stress, the gun can 
bear : 

2 pr must not be greater than 2S=2Tr aad 
Equation (2) 
pr ” ” Tr as 

For an infinitely thick gun S = Tr.-*., in this 
case p must not be greater than T; which is to say, 
that no thickness of metal will enable a homo- 
geneous cylinder to stand a strain (per inch of cir- 
cumference) from inside greater than the tenacity 
of a bar of 1 in. diameter of the metal of which 
the gun is composed. 

The above refers to guns made of a homogeneous 
material, such as bronze,cast iron, &c., so that it ap- 
pears that guns made in this manner are only 
capable of standing a certain pressure from within, 
for the inner walls have to do most of the work, the 
outer ones being hardly affected at all. Ifthen the 
gun is to be strengthened, what we must do is to 
strengthen the interior at the expense of the ex- 
terior portions, so that when force is applied from 
within the whole may bear an equal strain. 

We will endeavour to show graphically how this 
may be done. Fig. 3 represents a part section of 
a gun formed of four concentric cylinders placed 
over one another, so that the outer cylinders press 
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on the inner ones, thereby of course subjecting 
themselves toa strain in so doing. The strains on 
the different layers are shown in the figure by the 
shaded parts, the lower series of arrows indicating 
the strain before firing and the upper series after. 
On reference to the figure, then, we see that the 


inner layer has a considerable amount of compres- 
sion to start with, due to the pressure it receives 
from the outside layers ; the next one to it has not 
so much, since a part of the pressure it receives 
from the outside is expended in overcoming the 
pressure already given to the inner one; the third 
is already in a state of tension, the compression it 
receives from the outside layer not being sufficient 


| layer is in a comparatively high state of tension, as 
it has to compress the inside, receiving no support 
itself in return. On the gun being fired, a heavy 
strain is brought on the inside layer, which is suffi- 
| cient to overcome all the compressing support it 
receives from the outside layers, and at the same 
| time strains the ring. 
remaining layers ; as each recedes from the centre 
| it feels the strain the less, but at the same time it 
has less power to resist it, so that all the rings are 
| strained to the same extent, and thus the outer 
| ring offers the same support as the innerone. The 
| figure represents a theoretically perfect gun, but 
needless to say in practice it is impossible to regulate 
| the tension of the layers accurately enough to 
| arrive at this state. : 
| Summarising what has been said on the subject, 
| we have two metals—steel and wrought iron—now 


used in the construction of our heavy ordnance. | 


The steel is utilised for the interior portions on 

account of its hardness, tenacity, and great elasti- 
| city, while the wrought iron is placed outside, since 
| hardness is not so great a consideration there, and 
| the metal gives so much between limits of elasticity 
| and fracture that a great portion of the explosive 
| force, which, if the metal gave at once, would be 


And so it is with the | 


renders the guns safer and reduces the disastrous 
effect of a burst. Further, we have seen that the 
strains brought on any hollow cylinder from the 
| effects of an internal force bears on any portion of 
| the walls of the cylinder in the inverse ratio of the 
| square of its distance from the axis, and that any 
additional metal added on without shrinkage outside, 
| beyond a certain thickness, does very little to sup- 
port the inside metal. 

Construction of Guns.—The following system of 
| construction is that now in vogue in the Royal Gun 
| Factories, and though we may soon look to an altera- 
| tion in the details, such as the substitution of steel 
| for iron in parts, a reduction in the number of coils, 
| and such-like matters, yet the principle will pro- 
bably remain the same. We have taken as a type 
| a muzzle-loading gun of 7 in. calibre, and now pro- 
| ceed to describe its construction. 
| The gun, Fig. 4, consists of an inner tube of 
| toughened steel, called the A tube ; the B tube ; the 
| 1B coil or belt ; the breech piece ; the C coil or 
| jacket ; and cascabel. 
| The A Tube, Fig. 5.—This is made from a solid 
| steel block bored out to the required diameter. Itis 
|then toughened by being heated to a certain 


| temperature in a vertical furnace, and plunged 


to counterbalance the strain imposed upon it by | expended in throwing the fragments about, is now | intoa bath of rape oil. This toughening warps the 
having to compress those inside, while the outer | used up in doing work stretching the metal, and so. steel a little, and sometimes cracks the surface, 
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so that it is necessary to turn and bore it to 
get it straight again. It is then subjected to a 
water test of four tons on the square inch, and if 
no flaws are discovered the tube is considered safe 
and sound. 
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The trunnion ring being complete is welded on 
to the breech coil, the two combined forming the 
jacket. The jacket thus formed is turned (Fig. 14), 
and bored to the required dimensions. 


The Caseabel, Figs. 15 and 16, is made of the | 
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posed of two single coils united together end for 
end, The method of making the coils is as follows : 


. . . . | 
A long bar of trapezoidal section is placed in a long 
When the bar arrives at a | 


reverberatory furnace. 
red heat it is drawn out and rolled round an iron 
mandrel placed in front of thefurnace. If a double 
coil is required another coil is wound round the 
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first, but in the opposite direction, so as to break 
joint. The coils being completed, they are taken 
off the mandrel and undergo a series of heatings and 
welding under a steam hammer until they become 
a compact hollow cylinder. The basis for the 
breech coil having been thus obtained, the cylinder 
can be easily turned down tothe required dimensions. 

1 B Coil or Belt, Fig. 7.—This is composed of a 





thick single coil, which, after welding, is turned 
and bored so as to fit over that portion of the A tube 
which it is required to support. 

EL Tube, Fig. 8, is composed of two single coils, 





Ready for wuting 
a 











st LL Zs 





welded together end for end, and then subjected to | 
the same treatment as the 1 B coil. 
The Jacket.—This consists of a breech coil and 
trunnion ring welded together (Fig. 14). The breech | 
coil is constructed in the samemanner as the 1 Boil. | 
The Trunnion Ring, Figs. 9 to 13, is made of 
slabs of iron welded together and gradually formed | 
into a ring by means of, first, a small iron wedge | 











which is driven through the centre and forms an 
oval hole, and then by a series of mandrils increas- 
ing in size, which make the hole sufticiently large 
and round. 


Atube steel 


6.—This portion is com- | 


| best scrap iron forged into an oblong block, then 
turned cylindrical and a bevel thread cut in. 
Building up the Gun.—The steel tube is placed up- 





viously heated until it is expanded sutticiently to 
drop easily over the breech end of the steel barrel, 
|is placed over it by means of a travelling crane. 
| The coil on cooling shrinks and grips the A tube. 
| The cascabel is next screwed in, and great care is 
required in this operation, for the front of it must 


Fig 14 Jacket | 
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bear evenly against the end of the steel barrel so 
as to give a fair support to it. One thread is 
turned off at the end of the cascabel screw so as to 
form an annular space there, which, in connexion 
witha channel cut across the thread of the cascabel, 
forms a gas escape or tell-tale hole in case the steel 
tube should split. 

The gun thus completed is prepared as necessary 
for the reception of the B tube, and the latter is 
fixed the same as the breech coil, except of 
course that the latter goes on from the breech and 
the former from the muzzle end. 

All that now remains to be done is to put the 
jacket on, and the gun having been placed with the 
breech end up, the jacket is placed over it in 
the same way as the breech coil was. This practi- 
cally completes the gun proper, but various 
additions still remain to be provided, such as 
sights, elevating gear, vent, marking, &c., and 
holes have to be bored for the three former. 
This may be taken as the general principle on which 
our guns are constructed at present. They vary 
in the amount of coils according as they require to 
be more or less strengthened. For example, the 
7-pounder, the smallest gun in use in the service, is 
made simply of one block of steel bored out like the 
A tube, while the 100-ton gun constructed by Sir 


| William Armstrong and Co. has eighteen different 
| parts. In the Royal Arsenal they do not go in for so 
many parts, the largest gun at present constructed 


by them (80-ton) having only seven. 


right in a pit, and the breech-piece having been pre- | 


vantage that the wire can be made and wound on 

at any required tension, while in the case of coiled 

guns, there is always the chance of a flaw in some 
| portion of the coil, and it is next to impossible to 
get the exact amount of shrinkage required, so 
that either the supporting coils are unduly strained 
or else they do not give sufticient support to the 
interior. 

This system, as we have said, is under trial. 
(To be continued.) 


S.S. “CHURCHILL.” 
On pages 2 and 3 of our present issue we give engrav- 
ings of the Churchill, a vessel lately built to the order of 
Mr. Walter Peace, London agent tothe Natal Harbour 
Board, by Messrs. Hall, Russell, and Co., Aberdeen, 
She was designed by Mr. J. F. Flannery, consulting 
engineer to the Board, for special service at Natal. 
| The Churchill has been constructed so as to be capable 
of towing into or out of harbour over the bar in any 
weather, of acting as a very powerful tire engine, of 
| carrying a large amount of fresh water for the use of 
other ships, of landing troops from transports which 
| the harbour is too shallow to admit, of recovering lost 
| anchors and cables, of which there are a large number 
| off the coast, and of acting in time of need as a torpedo 
or coast defence vessel ; she was launched on the 16th 
August (vide page 172 of our last volume), and is likely 
to fulfil all these requirements. 

The principal dimensions of the vessel are: Length 
between perpendiculars 115 ft., breadth extreme 22 ft., 
depth of hold 11 ft., and maximum draught with full 
bunkers 7ft. Gin. There are four water-tight iron 
bulkheads forming five compartments; the stern is 
built very full to protect the propellers. Accommo- 
dation is arranged on deck for the captain aft with 
two spare berths, mate and two engineers amidships, 

| while six white hands will occupy the forward forecastle, 

| and six Kaftirs the after one. For towing purposes 
she is fitted with one main and two skip hooks secured 
to the main framing ; towing rails are placed aft, while 
bitts are put on one each quarter as will be seen by re- 
ferring to the deck plan. 

The vessel is propelled by twin screws 6 ft. 8 in. in 
diameter and 13 ft. Gin. pitch ; these are of cast iron, 
have four blades, and are driven by a double pair of 
compound inverted direct-acting engines (see Figs, 4 
to 7, page 3), which are capable of developing 600 
indicated horse-power, and whose cylinders are 19 in, 
and 34 in. in diameter, with a stroke of 2ft. The 
condensers form part of the engine frame, and have 
guide faces cast on for the crosshead shoes. They 
are fitted with gun-metal tube-plates, and each con- 
tain 516 tubes, { in. in diameter, which have an 
exposed length of 6ft. 5in., and give a total cooling 
surface of 650 square feet. The air and circulating 
pumps are bolted to the back of the condensers, and are 
worked by levers from the engine crosshead. Each 
engine has one feed and one bilge pump attached to 
the air pump, and worked by the same lever. The 
plan of the engines shows the pump arrangement very 
completely. 

The steam is supplied by two circular return tube 
boilers, 9 ft. Gin. in diameter and 10 ft. long, with two 
furnaces in each. The boilers, which are of steel 
throughout, except the tubes, are placed longitudinally, 
and are fitted with two pairs of the Martyn-Roberts 
patent safety valves. They have one steam dome be- 
tween them. The total heating surface is 1700 square 
feet, the total steam space is 330 cubic feet, and the 
working pressure 100 lb. per square inch. 

The fire pump is a Wilson’s ‘* Excelsior,” with 10 in, 
steam cylinder and Sin. water barrel. This powerful 

| pump is in a special compartment of the fore hold, and 

















The annexed engraving, Fig. 17, indicates the pro- 
bable construction of our new breech-loading guns. 

A type of gun, Fig. 18, which has been intro- 
duced, or rather reintroduced by Sir William Arm- 
strong and Co., and which the Government have 
under trial, is one where the support is given by 
steel wire, wound round and round a comparatively 
thick steel tube, the longitudinal strength being 
obtained by steel or wrought-iron segments, parallel 
to the axis, running along between the circum- 
ferential wires (which keep them in place), and 
hooked to steel bands that form an integral part of 
the steel tube. 

This method of construction has the great ad- 





| will draw water from the bilge, sea, or either hold. A 
| steam windlass and a double-handle winch are on deck 
as shown. 
On trial trip the engines of the Churchill indicated 
a maximum of 645.5 horse-power, driving the vessel 
10.495 knots per hour. The vessel is remarkable for 
diversity of uses, for heavy engine power in a small 
hull, and for general compactness of arrangement. 


HORIZONTAL CONDENSING ENGINE. 

WE publish this week a two-page engraving of an 
engine designed by Messrs. Proell and Schurowsky, 
consulting engineers of Dresden, and manufactured 
by Messrs. Ludwig Liwe and Co., of Berlin. It is 
fitted with Dr. Proell’s governor and valve arrange- 
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ment, and is altogether of a type giving excellent 
results. 

The engine, as will be seen on reference to our en- 
gravings, is of the single cylinder condensing type, 
the air pump being worked by a continuation of the 
piston rod. The cylinder, which is 11.8 in. diameter 
and 29.5in. stroke, is steam jacketted, and has inde- 
pendent steam inlet and exhaust valves. The former 
consists of double beat valves fitted to each end of 
the cylinder, so as to get the shortest possible steam 
passage, and are under the direct influence of the 
governor, while the latter consist of two ordinary slide 
valves coupled together, and receiving motion from an 
eccentric on the crankshaft, a feed pump fixed at 
the right of the bedplate being driven from this same 
eccentric. The exhaust valves completely drain the 
cylinder, and each is held against its face by two steel 
springs, in addition to live steam being admitted 
inside the valve chest behind it. 

Following the action of the steam inlet valves, it will 
be noticed that the eccentric a by means of the lever) 
and rod ¢, to which is attached the bell-crank lever d, 
lifts up the valve e, and holds it open until the 
moment when by the action of the governor the bell- 
crank lever f is raised, and the two steel edges g and h 
made to clear each other, the air buffer i assisted by 
a spiral spring in the casing then suddenly closing the 
valve. A very precise action of the valves is un- 
doubtedly obtained by this arrangement, and a very 
sharp cut-off is consequently insured. 

To prevent the valves being forced down too suddenly 
upon their seats, a stiff but small spiral spring is intro- 
duced at k; this can be adjusted from the outside, 
so that while the valves close steam-tight, they yet 
come upon their seats with checked velocity. To be 
able to readjust the precision valve gear in case of 
wear, which is not, however, expected till after years 
of hard work, the link d is provided with a screw 
sleeve, to take up any wear in the pins or steel faces 
onthe lugs. All degrees of expansion from 0 to j 
stroke are obtainable with this gear, and are of course 
automatically produced by the governor according to 
the amount of work the engine has to give off at any 
moment. The governor is driven by gearing. The 
engine running at 100 revolutions—that is, with a piston 
speed of nearly 500 ft. per minute, is capable of exert- 
ing a maximum of 100 effective horse-power with an 
initial pressure of 901b, and working with the condenser. 
All bearing surfaces are proportioned for this high 
pressure, most of the wearing parts being made of steel, 
and all small bolts and pins hardened and ground in. 

The flywheel is, in the case of the engine we illustrate, 
made for rope driving, and is, moreover, fitted with 
hand-starting gear. The condenser and air pump, 
the coustruction of which will be readily understood 
from the engravings, can easily be disconnected, so that 
the engine can be worked equally well as a non-condens- 
ing engine. In addition to being steam-jacketted, the 
cylinder is covered with polished iron plates to re- 
duce radiation to a minimum. 

An engine of this type, and built by Messrs. L. 
Liwe and Co., Berlin, was shown at the Berlin 
Hygienic Exhibition, and was used for driving the 
dynamos for the Edison electric light installation. 
The power required for this was about 35 effective 
lrorse-power, and we understand that, while the pro- 
portion of effective to indicated horse-power was from 
0.8 to 0.9, the engine gave every satisfaction as to regu- 
larity in speed. 

In our engravings, Fig. 1 represents a vertical section, 
Fig. 2 a sectional plan of the engine, while Fig. 3 is a 
cross section through the centre of the condenser, 
Vig. 4 a cross section through the cylinder, and Fig. 5 
one through the guide, showing also the bracket sup- 
porting the shaft for driving the governor. The indi- 
cator diagram (Fig. 6) was taken when the engine was 
working without condenser. 


ELECTRIC LIGHTING NOTES. 

Mr. J. C. FULLER, whose name is so well known in 
connexion with electric batteries for telegraph pur- 
poses, is now offering one for driving small incan- 
descence lamps for philosophical purposes. The 
electrodes are zinc and carbon, and the fluid a solution 
of bichromate of potash. The cells will run from 
thirty to forty hours without recharging, and the 
expense of the fresh liquid is about 3d. each. The 
battery can be seen at No. 47, Finsbury Pavement, E.C. 





On the occasion of the opening of the Museum of 
the Perthshire Society of Natural Science last week 
the building was lighted by means of Swan incan- 
descence lamps, and one of Siemens’ are lamps of 300 
candle-power was placed at the junction of Canal and 
Tay-streets. The whole installation was supplied by 
The Northern Electric Light Company, of Dundee, 
and was under the direction of their manager, Mr. 
Loring. 

We understand that electric lighting is being ex- 
tensively introduced into Halifax. Twenty-six Hoch- 
hausen are lamps are distributed among eleven shops 





in the principal parts of the town. The lamps are 
each of 2000 nominal candle-power, and are run from 
a Hochhausen dynamo machine stationed at Messrs. 
Edmunds and Co.’s works, the whole circuit being 
over a mile in length. Both the consumers and the 
general public are delighted with the installation, 
which is very complete. Besides this, a portion of 
the works of Messrs. J. and J. Baldwin, of Clark 
Bridge Mills, in that town, has, for some time past, 
been most successfully lighted with five Hochhausen 
are lamps and ninety-six incandescence lamps. We 
may add that both these installations have been carried 
out by Mr. Henry Edmunds, of 2, Victoria Mansions, 
Westminster, London, S.W., who exhibited the Hoch- 
hausen system at the Fisheries Exhibition, South 
Kensington, and to whom a diploma of honour has 
been awarded. 





The firm of Messrs. Walter Scott and Co., the con- 
tractors for the new dock at Silloth, Cumberland, have 
recently adopted the electric light as a means of enabling 
the work to be carried on in the night as well as during 
the daytime. After consultation with Messrs. J. H. 
Holmes and Co., electric light engineers, of Newcastle- 
on-T'yne, who subsequently made the installation, it 
was decided to employ afew powerfularc lights in pre- 
ference toa large number of smaller ones, and the result 
fully justifies the course that was adopted. The dock 
is now brilliantly lighted by means of two arc lamps 
of 6000 candle - power each, suspended in square 
lanterns with reflectors on poles at a considerable 
elevation above the bottom of the dock. Each lamp 
is supplied with current from a separate dynamo of 
Siemens type, both machines being driven direct 
from the flywheels of a portable engine, which is used 
during the daytime for working a circular saw. The 
economy in working expenses, and the entire free- 
dom from danger, point to this system being pre- 
ferable to any other for work of this kind, and the 
illumination obtained enables the work of excavating 
and the laying of masonry to be carried on with the 
same ease as during the daytime. 


Professor Blyth, M.A., F.R.S.E., of Anderson’s 
College, Glasgow, recently delivered a lecture at 
Stranraer on ‘‘ Methods of Producing Electric Cur- 
rents,” in the course of which he devoted promi- 
nent attention to the electric light. One use of 
the electric cerrent was, he said, the production 
of the electric light. Its application in that way 
had been extended considerably within the last 
three or four years. He might say that its application 
to the lighting of large buildings was an accomplished 
fact. They had not yet got it into private houses, 
because the practical subdivision of the light was still 
partially an unsolved problem. Some new discovery 
had yet to be made before subdivision for general 
house illumination could be made. They were, how- 
ever, on the right track, and he could not but believe 
that the electric light would in the future be in all our 
houses. No doubt the coal gas used just now was an 
efficient light, and many persons thought we did 
not require anything better. It was said that we had 
got light enough just now, but that argument was used 
long ago, when people used only the rushlight. They 
had light enough for all the purposes of that time, but 
directly they got gas, people put away the rushlights. 
The same thing would take place in the long run with 
the electric light. That light was a true thing, and 
like every other true thing it would fight its way into 
general recognition. For one thing, it was the healthiest 
light yet discovered. The burning of the electric 
light did not deteriorate the atmosphere ; it did not 
consume the oxygen which human beings required to 
breathe, which was what the gas flame was always 
doing. Professor Blyth showed that if once the sub- 
division of the electric light be thoroughly accomplished 
it would prove to be a cheaper light than gas. 


The offices of the Telegraph Department, under the 
charge of Mr. Spagnoletti, at Paddington Station, are 
lighted by accumulators of a kind invented by Mr. H. 
T. Barnett. Each cell consists of a box measuring ex- 
ternally 1 ft. 10 in. by 7 in. by 64in., and divided 
into sixteen compartments by partitions of porous 
earthenware. In each compartment a lead plate is 
placed, and is packed in with finely divided lead. 
Half the plates, taken alternately, are connected to 
one terminal and half to the other, and when the 
battery is formed the expansion of the divided metal, 
which accompanies its oxidation, compresses it firmly 
between the porous plates and the lead sheet in its 
centre, and thus good contact is insured, while all 
possibility of the active metal falling off is entirely 
prevented. The internal resistance of such a cell is 
sty Of an ohm, and its electromotive force 2} volts. 
The acid solution lies in the pores of the mass, and 
cannot be spilt by anything less than a complete upset, 
and even then it would escape very slowly. This feature 
is of special importance in lighting railway trains, a 
purpose the inventor has in view. In such case the 
plates in a box are coupled in series, so that it con- 





stitutes a battery instead of a single cell. Metallic 
feet are formed at each end, and stand upon two metal 
plates under the seat of the carriage. These plates 
are connected by conductors to the lamp, and thus the 
simple act of putting the battery into the carriage 
completes the circuit. Another purpose for which the 
batteries are offered is domestic lighting froma central 
station, to guard the user against fluctuations and 
temporary stoppages, and also to enable currents of 
high tension to be distributed, and the machinery to 
run both night and day. Mr. Barnett has invented 
an automatic regulator to cut the battery into and out 
of the main circuit according to the state of its charge. 
The essential feature of this instrument is a small cell 
with its plates hung on a balanced lever, These 
plates are under exactly the same conditions as those 
of the battery, and oxidise and deoxidise at the same 
rate. Thus they alternately increase and decrease in 
weight, and by this change in their condition move 
the beam upwards and downwards, varying the con- 
nexions. The weight of a one horse-power battery 
cell is 55 lb., and its price 3/. It is claimed that it 
may be expected to last ten years without repair, and 
that it is the smallest, in proportion to its power, yet 
produced, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 21. 

A sTEADY decline of stocks of pig iron is in progress. 
During the past six days a few heavy contracts, for 
foundry iron especially, have been placed, and some 
of the leading companies have been making larger 
than usual deliveries, in order to complete contracts 
placed sixty days ago. The smaller consumers are 
buying very little. The larger consumers have been 
purchasing quite freely, but at exceptionally low 
prices. Two or three companies have entered very 
large orders for next spring’s delivery. Prices for 
foundry range from 20dols. to 22dols. for No. 1. 
Average price for good brands, 21 dols. No. 2 foundry, 
18.50 dols. to 19.50dols. Forge ranges from 18 dols. 
to 20 dols., with exceptional transactions 25 to 50 cents 
below. Owing to the continued dulness in the bar 
iron trade, the demand for forge has been very light, 
and inquiries are not very encouraging. Makers look 
for a sharp revival in demand early in January, in conse- 
quence of the shortness of stocks and the necessity of 
consumers to buy for winter requirements. A very 
good feeling exists in the trade as to winter and spring 
demand, although prices are very low, and will 
probably remain near their present minimum limits. 
A few lots of spiegeleisen have sold under 29 dols. 
Bessemer might sell under 20dols., but there are no 
offers. Nominal tide water quotations for Scotch are : 
Coltness, 22.50 dols., ship ; Glengarnock, 22 dols. from 
store; Gartsherrie, 22.50dols. from yard. 2cents is 
the ruling price for bar iron, and there is no diffi- 
culty in getting iron at less, if large lots are 
taken, but there is no anxiety to take these low prices 
for future delivery. There is no probability of any 
improvement, but manufacturers are loth to take orders 
where there are no margins. A goodly number of 
inquiries came to hand this week, but very: little 
business came out of them. Very little improvement 
is probable to result from the suspension. Country 
mills are on the look out for orders for car iron, and 
1.60 to 1.70 will probably be the prices at which such 
orders will be taken. Nails are very weak, and the 
jobbing demand is light. Some benefit is looked for 
from the six weeks’ suspension to begin December 29. 
In western mills the capacity, however, is' too great to 
look for anything but a downward tendency until 
profits are almost wiped out. Even an increase of 
1,000,000 kegs in next year’s demand, which is the 
highest limit likely to be reached, will not afford em- 
ployment for the entire capacity, and a continuation if 
restriction is inevitable. A good many railway enter- 
prises are announced. Several important engineering 
enterprises are also working their way along on paper. 
Structural iron manufacturers look for some heavy 
orders early in the year. Plate iron is quiet, but 
heavy sheets are in fair demand. Steel rails are to be 
had at 34 dols. for early delivery, and 35 dols. for 
later. This week’s contracts in eastern and western 
mills, foot up between 30,000 and 40,000 tons. 
There are large requirements which will not be pre- 
sented until the depressing influences have produced 
their legitimate results, 








Russian Navat Construction.—The following vessels 
have been laid down by or for the Russian Government 
during 1883 : four ironclads in course of construction at 
Nicolaieff. These are a modified type of the Inflexible. 
One, slightly more powerful than these, is being built on 
the Neva, and two cruisers, for which the contract has 
been given toa French company. The cruisers will be 
2950 tons, 265ft. long, 16 ft. deep by 45ft. beam. The 
engines are to be 3500 horse-power, and will give a speed 
of 15 miles. Their armament will consist of six 6-in. guns, 
four 9-pounders, and six Hotchkiss machine guns. The 
hulls are of steel, cased with wood and sheathed with 
copper. These ships are estimated to cost 125,000/. each. 
Details are wanting with regard to the other vessels, 
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THE COBDEN FREE BRIDGE, 
MR. CORBET WOODALL, ENGINEER, WESTMINSTER. 
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SOUTHAMPTON. 
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THE Cobden Free Bridge has recently been opened 
to public traffic. It crosses the River Itchin, near 
Southampton, and opens up a large and valuable dis- 
trict in the vicinity of the town, to which access was 
previously difficult. The structure was erected entirely 
at the cost of the National Liberal Land Company, 
owning the adjacent Bitterne Manor Estate, the value 
of which will necessarily be raised considerably by the 
improved means of communication. Our engravings 
en the present page, and on page 10 will fully illus. 
trate the general appearance and detailed construction 
of the bridge. It is in five spans of 72 ft. 6 in. each. The 
headway at high water is 15ft., and 27ft. at low 


water. The cylindrical iron piers are 7 ft. in diameter | 
below low water and 4ft. 6in. above, and very little | 


trouble was encountered in sinking them through the 
peat, gravel, and clay that forms the bottom of the 
river. The depth to which the two centre pieces were 
sunk is 23 ft. below low water, the other two being 
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sunk to a depth of 15ft. Figs. 1 and 2 show 
the general arrangement of the bridge and abut- 
ments. The latter, with the exception of the wing 
walls, are of concrete throughout. Figs. 7 and 8 
are details of the piers and connexions. They are of 
cast iron with internal flanges, and are filled with con- 
crete ; transversely they are connected by the hori- 
zontal struts shown in Figs. 7 and 8, which is 2 ft. deep 
except at the ends, where it is played out to secure 
a good connexion with the cylinder. Figs. 9 and 10 
on page 10 show the longitudinal girders of the super- 
structure ; they present no peculiarity in construction, 
being ordinary lattice girders 5ft. 10 in. deep, and 
divided into panels of 5 ft. 3 in., with single intersect- 
|ing diagonals; the dimensions are fully marked on 
| these figures, which also show the position of the 
/roadway. Fig. 6 indicates this more plainly. From 
this figure it will be seen that the two longitudinal 
girders are placed 28 ft, apart, and that this distance 





is divided into a carriage road 16 ft. wide, with a 6 ft. 
path on each side of it. The transverse girders of the 
form shown, are placed 5 ft. apart, and between them, 
resting on angle irons rivetted to the web, are corru- 
gated plates that receive the concrete upon which the 
timber paving blocks are laid. The side walks are 
also carried on corrugated plates and made up with 
concrete and tar paving. Figs. 3 to 6 show the 
arrangement of the cast iron pier casing, and their 
attachment to the top of the cylinder. There were 
altogether 287 tons of wrought iron, and 191 tons of 
cast iron used in the work, which cost, exclusive of 
the abutments, 8400/. ; the abutments themselves cost 
3100/. The engineer was Mr. Corbet Woodall, of 
Palace Chambers, Westminster. 





Cost or CarriAGE.—To move one ton of goods one mile 
by rail cos‘s .9 of a cent in the United States, 1.5 cent in 
Belgium, and 1,66 cent in France, 
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FOREIGN TECHNICAL LITERATURE. 

TuHE Giornale det Lavori Pubblict (Rome, December 12) 
mentions that on the occasion of the late visit of the 
Crown Prince of Germany to Rome, 20,000 soldiers, 
brought from all parts of Italy, had to be concentrated 
in that city in two days, a task which was accomplished 
by the railway companies with the utmost regularity 
and despatch. 

The Industrial World (Chicago, December 6) says 
that important discoveries of nickel have been made 
in Churchill County, Nevada. Some of the ore lies in 
sight of a much-frequented high road, and it has 
several times been unsuccessfully tested for copper ; 
but it now appears that it contains nearly 30 per cent. 
of nickel, combined with arsenic in varying propor- 
tions. If the character of the ore should not render 
its reduction difficult, this district will probably yield 
a large quantity of the metal. 


The Iron Aye(New York, December 6) reports that 
14 in. steel chain is now being made in the Washing: 
ton Navy Yard, with the object of substituting it for 
the 1}in. iron chain now in use. The difficulty hitherto 
experienced in welding the links has been overcome by 
procuring a special quality of steel from Pittsburg, 
which proves to be peculiarly adapted to the purpose. 
A quantity of this chain will shortly be issued to the 
United States vessels on the home stations, to be sub- 
jected to practical tests. If these give a satisfactory 
result the chain will probably be generally adopted in 
the Navy. 

L’Ingénieur-Conseil (Brussels and Paris, November 
30) describes an electric crane, which has been con- 
structed by the Compagnie du Nord for use on its 
sugar platform, atthe Lachapelle goods station in Paris. 
The crane is mounted on a four-wheeled truck, upon 
which are two small Siemens dynamo-electric machines, 
one of which is employed for hoisting and lowering the 
load, the other being used as motor for altering the 
position of the truck when necessary. The former 
works an endless chain, to which the bags are attached ; 
and by its means 100 bags weighing altogether 10 tons, 
can be raised and stacked in 48 minutes, allowing the 
truck to be moved, and in 38, if it remains stationary. 

The Chicago Journal of Commerce (December 5) 
quotes Professor Houston’s explanation of the ‘‘syn- 
chronous multiplex telegraph system,” given before 
the monthly meeting of the Franklin Institute, Phila- 
delphia. By this process seventy-two distinct 
messages can be transmitted at the same time along 
a single wire.’ ‘‘The system is based upon the syn- 
chronous rotation of two cylinders, one at each end of 
the line, whereby a single wire is connected at both 
ends simultaneously to corresponding operating instru- 
ments, and transferred from one set of instruments to 
another, so rapidly that the operators transmitting or 
receiving do not realise that the line has been dis- 
connected from one instrument and given to another, 
since each operator always has the line at his disposal, 
even at the highest rate of manipulation.” 





The Army and Navy Journal (New York, De- 
cember 8) announces that the trials of the Lyman- 
Haskell multicharge gun have been terminated for the 
present, owing to the discovery of a crack near the 
muzzle. Thirty-three rounds were fired; and with 
94 lb. of powder and a projectile weighing 155 lb., an 
initial velocity of 1585 ft. per second was obtained. 
With 109 1b. of powder, and 110 lb. of shot, the 
initial velocity was 1935 ft. ; 

A board of naval officers has been appointed to test 
torpedoes suited for naval warfare, in order to comply 
with the order of Congress that no part of the 
100,000 dols. voted by it for the purpose of purchasing 
torpedoes should be expended, except on the report of 
a board approved by the Secretary of the Navy. The 
board will name some place at which torpedoes will be 
received from all persons desirous of submitting their 
inventions for experiment. 

Glaser’s Annalen fiir Gewerbe und Bauwesen (Berlin, 
December 15) publishes a long report of the meeting 
of the Verein fiir Eisenbahnkunde on November 13. 
Amongst the papers read was one by Herr Gustav 
Meyer, a retired permanent way inspector, on his new 
system of laying iron cross sleeper track. The diffi- 
culty with this form of permanent way having always 
been the want of sufficient stability, Herr Meyer pro- 
poses the adoption of a new method of laying the 
sleepers, which (he considers) will attain the desired 
result. Instead of being laid parallel to each other, as 
in the ordinary way, each pair of sleepers is placed in 
the form of an X, the two bars being rivetted together 
in the centre of the track. Herr Meyer considers that 
many of the accidents arising from trains leaving the 
line have been caused by the deflection of the rails, 
and believes that the increased bearing surface obtained 
by his method will add greatly to the safety of the 
line. 


La Metallurgie (Paris, November 21) gives details of 
the prizes to be offered in 1884 by the Société d’En- 
couragement. Amongst them are the following: A 
thousand francs for a small motor for use in family 
workshops. This prize will be given to two motors, 
of which one must be on the hydraulic principle, adapted 
for utilising the ordinary water service, while the 
other must be a gas engine. A prize of 2000 francs is 
offered for the best machine for cutting the teeth of 
spurwheels, and machining the various parts of small 
arms, soas to obviate the use of the file. A prize of 
1000 francs for a useful application of any new metal 
known to science, but which at present has no in- 
dustrial value. Another prize of 1000 francs is fora 
new alloy capable of practical employment. Three 
thousand francs are offered for a new method of pro- 
ducing steel or cast iron possessing specially valuable 
properties, which method must be attained by incor- 
porating another metal. In order to meet the require- 
ments of the Société the metal must have been 
produced on an extensive scale, and must have already 
been employed in manufactures. 

The Annales des Travaux Publics (Paris), for No- 
vember, reproduces from the Schweizerische Bauzeitung 
the substance of the report drawn up by Messrs. Heim, 
of Zurich; Lory, of Grenoble ; Taramelli, of Pavia ; 
and Renevier, of Lausanne, on the geological aspects 
of the proposed Simplon tunnel. They pronounce in 
favour of a line issuing into the Rhéne Valley oppo- 
site Naters. The northern section of the tunnel would 
be about 24 miles long, and would lie through grey 
and iridescent schists, similar to those through which 
three-quarters of the Mont Cenis Tunnel were cut. 
The strata have various degrees of inclination ap- 
proaching to the vertical, which is an advantage, as it 
diminishes the danger of fallings-in. The central 
section, about 1700 ft. long, will pass through crystal- 
line schists, dolomitic limestone, &c., of average hard- 
ness, considered peculiarly favourable to the boring 
operations. The third or southern section commences 
near Nembro, a little before the bend of the tunnel. 
It is about four miles long, and passes through crystal- 
line silicious rocks, harder than those of the central 
section. Very little infiltration is expected in the two 
latter sections, on account of the compact nature of the 
superincumbent rock, and tha abundant  surface- 
drainage of the mountain. The maximum temperature 
expected is 35 deg. Cent. (95 deg. Fahr.), which is, 
however, 4.25 deg. Cent. above the maximum in the 
St. Gothard, where the limit of the workers’ endurance 
seemed to be reached. The engineers say, however, 
that this line for the Simplon Tunnel would allow the 
piercing of two ventilating shafts, by which, com- 
bined with the use of ice, the tunnel may be kept cool 
enough for practical purposes. 

The same paper reproduces figures published by 
M. Baum, chief engineer, on the life of sleepers and 
rails upon the Austrian North-Western Railway. 
From these it appears that on this line 50 per cent. of 
the old non-creosoted sleepers had to be renewed in 
five years, and the whole within ten years ; whereas 
since prepared sleepers have been employed, those of 
deal impregnated with chloride of zinc have worn out 
only at the rate of .031 per cent. in five years, and 
those of creosoted oak remain in perfect preservation 
at the end of that time. The life of iron rails on the 
same line has varied much, according to the metal. 
Of those procured from a Bohemian works, only 12 per 
cent. required renewal after twelve years use, whereas 
66.5 per cent. of Welsh rails had to be condemned 
during the same time. Rails from Elsass, Moravia, 
and Hungary wore out in proportions varying from 
23 to 56 per cent. The steel rails laid down between 
1874 and 1877 had to be renewed only at the rate of 
from .26 to .43 per cent. up to the end of 1881. 





THE NORTHERN IRON TRADE IN 1883. 

Iy the iron trade of the North of England there are 
better means than in other manufacture of ascertaining, 
as the year progresses, the course of the industry ; and 
already there are materials for forming a judgment as to 
the extent of the production of iron and as to the manner 
of its disposal. We have already the statistics of pro- 
duction, of stocks, and of shipments for eleven months 
of the year ; and thus we may, with the returns of the 
more recent days, fairly estimate the condition of the 
crude iron trade of the North for the year which has 
just run to its close. First, then, as to the prodne- 
tion of crude iron in the aggregate, for it is not 
now quite possible to draw a distinction between 
Cleveland iron, and that from foreign ores, because 
the steel-making works now include a proportion of 
‘* basic” iron, which is of course Cleveland. Taking 
then the production of pig iron in the north-eastern 
districts, we have the returns of the ironmasters for 
eleven months, and estimating those for the remain- 
ing month on a similar basis, we may draw the deduc 
tion that there will be a production of crude iron in 
excess of that of the past year, though not to a very 
large extent. Broadly the production of crude iron in 








the north-east of England may be put for the year 








1883 at 2,750,000 tons—an output that is not only the 
largest that has been ever attained, but it is remark- 
able because it has been made in the face of a very 
serious fall in the price of pig iron, both that from the 
native ores of Cleveland, and that from ores imported. 
The production, vast as it is, is far from exhausting 
the resources of the district, either for smelting or for 
mining, for one or two mines have been idle, and at 
many short time has been worked, and there have 
been a large number of blast furnaces that have been 
idle all the year. But the increase on the average 
production of the furnaces is one that has been going 
on for a considerable period, and one that seems 
likely still to proceed. One of the works that has 
been recently recommenced—the furnaces at West 
Hartlepool—has attained a production that must be 
said to be very large, and this, if a remarkable one, 
is a type only of others. The use of better modes of 
heating the blast and allied means are largely in- 
creasing the production of pig iron without the use of 
so many blast furnaces at one time; and thus there 
has been a proportion of idle furnaces with the largest 
recorded output at the present time, the average pro- 
duction of each of the furnaces that are in operation 
cannot be much less than 450 tons per week, and that 
output would enable the district to largely extend its 
production with the present furnaces, when the need 
arises, 

Turning now to the uses that have been made of the 
pig iron thus largely produced, it may be stated that in 
the first eleven months of the year there were shipped 
from the River Tees not less than 924,555 tons of crude 
iron, so that the shipment from that river for the 
whole of the year may be put roundly at the large 
total of one million tons—this being the largest ship- 
ment that has been known from the river. To that 
there are to be added the subsidiary but large ship- 
ments from other ports—West Hartlepool, Newcastle, 
&c., and also the large quantity that is sent out of the 
district by rail, and it is probably far below the mark 
to estimate that the total quantity so sent out of the 
north-eastern district would be found to exceed one- 
half of the total production of that district. As the 
stocks show no increase in the year, we may conclude 
that the use in foundries and for malleable purposes in 
the district, and other smaller sources of consumption, 
have taken up the rest. There is no access to information 
on this point beyond that in the stock returns, and in 
estimates of the consumption. It has been estimated 
that 850,000 tons of pig iron are used at the puddling 
furnaces of the district yearly, and thus with the large 
consumption at the foundries, it is not unreasonable to 
suppose that the disposition was much as we have 
stated. As to the stocks of pig iron in the hands of 
the makers and in the warrant stores, at the beginning 
of the year the amount of the Cleveland iron held was 
266,167 tons ; and there is likely to be very little varia- 
tion at the close, for the month of December has of 
late years often shown an increase in the stocks. This 
quantity, however, excludes the hematite iron, at both 
times ; but that exclusion is general. However, the 
fact remains that the very large quantity of Cleveland 
iron that has been produced has all been sold, and 
though the price is low, it yet yields a profit to the 
firms that are best situated. This is the general state- 
ment of the result of the working of the Cleveland 
crude iron trade in the year—an enormous pro- 
duction, and a sale as large ; low prices, low wayes, 
and a small range of profits. To the consumer it is a 
state of affairs that must be said to be one of the best, 
but the producer must look forward with the hope that 
the low range of prices will ere long be departed from. 
Meantime two prominent facts suggest thought; that 
the price of Cleveland iron is so low that it enables a 
million tons yearly to be sent out from the district from 
one port only ; and that there is asale out of the dis- 
trict in the total of over half the production. It is to 
the benefit of the iron trade of the world that it has 
such a reservoir of cheap iron to resort to, but it is 
well worth the thought of the northern men whether 
they could not retain and use in their own district 
more of their iron by the building up of the great in- 
dustries which elsewhere consume so much of their 
crude iron. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-ITron Market.—The warrant market was 
again dull last Thursday, and at one time prices touched 
42s. 10d. cash, being 24d. under Wednesday’s lowest. 
That sum, however, was recovered by the close. Trans- 
actions were reported during the forenoon at from 43s. 
down to 42s. 10d. cash, also at 43s. 1d. to 43s, one month, 
the close being buyers offering 42s, 11d. cash and 43s, 1d. 
one month, with sellers near. Business was done in the 
afternoon at 42s. 104d. up to 48s. Od. cash, also at 43s. 
up to 43s, 2d. one month, and at the close of the market 
there were sellers wanting 43s. cash and 43s. 14d. one 
month, with buyers near. Friday’s market was quiet, 
but although it closed 4d. under the previous day’s close, 
prices during the day were better. On the week there 
was a decline of 8d. per ton. In the morning there were 
transactions at 42s, 11d., up to 43s. 1d., and back to 43s. 
cash, also at 43s, 1d., 43s. 24d., and 48s, 1d. one month, 
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the close being sellers at 43s. cash and 43s. 14d. one 
month, with buyers near. Business was transacted in 
the afternoon at 42s. 114d., 42s. 11d., and up to 43s. cash, 
also at 43s. 1d., 43s. O}d., and 43s. 14d. one month, the 
market closing with sellers at 43s. cash and 43s. 14d. one 
month, and buyers near. The market opened dull on 
Monday, and prices receded 2d. per ton—to 42s, 10d.— 
but a recovery to 43s. was made by the close, the month’s 
price ranging from 43s. 04d. to 43s. 1}d., buyers at the 
close offering 43s. cash, and 43s. 14d. one month, with 
sellers near. There was no market held in the afternoon, 
while yesterday, being New Year’s Day, was observed as 
an entire holiday. When the market re-opened to-day, 
business proceeded languidly. During the forenoon there 
were transactions at 42s. 11d., 43s., and 42s. 114d. cash, 
the close being sellers at 42s. 114d. cash and 43s. 1d. one 
month, and buyers near, Business was reported done 
in the afternoon at 42s, 104d. to 42s. 114d. cash, also 
at 43s. and 43s. O}d. one month, and towards the 
close of the market there were sellers at 42s, 114d. 
cash and 43s. 1d. one month, with buyers near. 
The returns recently published bearing upon the Scotch 
iron trade for the past year are still exciting a consider- 
able amount of attention, alike amongst the makers, 
vrokers, merchants, &c., and the discussion of matters 
suggested by the returns is likely to be maintained for a 
time. A very great amount of disappointment is being 
expressed at the returns, more especially as regards the 
fact that they show such an extraordinary decrease in the 
consumption of Scotch pig iron last year in the local 
foundries and malleable iron and steel works, an amount 
set down in the annual statistical statement at no less than 
102,000 tons, as compared with the amount of that com- 
modity consumed in the preceding year. That diminu- 
tion in the local consumption of Scotch pig iron, of course, 
is accounted for by the cheaper prices at which Cleveland 
pig iron and Cumberland hematite pig iron were obtainable. 
'The position of affairs had already been viewed somewhat 
unfavourably by the members of the trade, but they were 
not prepared for some of the results that have been disclosed 
by the annual statistics. Some room is left for hoping 
that the exceedingly low prices now ruling will lead 
to some improvement in the feeling that now exists, and 
in the amount of trade transacted in the immediate 
future. Trade, unfortunately, shows unmistakable signs 
of contracting still further, and both malleable iron works 
and foundries will resume their operations after the 
holidays with smaller requirements in the way of pig iron 
than has been the rule for a number of years past. The 
demand from abroad for Scotch pig iron has been very 
quiet, in consequence of the advent of the holiday season, 
and consumers at home have been placing very few 
orders. A cable message from New York, despatched 
last Saturday, states that the price of Scotch pig iron was 
nominally unchanged on the week, and that there was 
very little business doing, while the prices were a shilling 
per ton higher or lower, in accordance with the needs of 
the buyers or sellers. During the week they amounted to 
1800 tons, of which 200 tons were stored, and the sales 
were 700 tons. As regards prices, the shipping brands 
are showing a drooping tendency, and buyers are getting 
the benefit. The hematite pig iron market still remains 
unchanged, there being very little inquiry, while the nominal 
price for the usual proportions of Nos. 1, 2, and 3 brands 
still continues at 46s. per ton f.o.b. at Cumberland ports. 
One blast furnace has been damped out at the Gartsherrie 
Tron Works, so that there are now 102 furnaces in actual 
operation, as against 103 a week ago. There were 109 in 
operation at this time last year, and about three months 
since there were 117 blowing; in America, however, the 
reduction in the make of pig iron has been so great that 
there is some probability that the demand from this side 
of the Atlantic may soon be affected. Thatis a condition 
of things anxiously hoped for on many hands. Last 
week’s shipments amounted to 7221 tons, as against 7607 
tons in the preceding week, and 9706 tons in the corre- 
sponding week of 1882. They included 800 tons to the 
United States, 575 tons to Australia, &c., 450 tons to 
France, 345 tons to Italy, 380 tons to Germany, 300 tons to 
Holland, 100 tons to Belgium, 475 tons to China and Japan, 
and lesser quantities to other countries. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 585,357 tons yesterday afternoon, as against 
584,138 tons yesterday week, showing an increase for the 
week of 1219 tons. 

Shipments of Machinery, dc.—The foreign shipments 
of machinery, &c., from the Clyde reported last week in- 
cluded the following: Sugar mills, locomotives, and 
other machinery of the value of 48,950/.: sewing ma- 
chines (parts), chiefly to Australia and Antwerp, 3681/. ; 
steel manufactures, 5400/., chiefly for Calcutta, China, 
and River P.ate; railway sleepers, wagons, and miscel- 
laneous iron manufactures, 42,000/., chiefly for Calcutta, 
Sydney, Singapore, China, and Melbourne. 


The Wages Question on the Clyde.—This subject seems as 
if it were destined to remain chronic, at all events to be 
a matter for constant remark for a time. All the ship- 
building yards on the Clyde are now closed for the holi- 
days, and work will not be resumed till next Monday. 
Regarding the reduction of wages, which, according to 
the resolution of the Clyde Shipbuilders’ Association, 
should come into operation on the resumption of work, 
nothing is definitely known as to the action of either the 
employers or the workmen. These reductions range from 
about 4 per cent on the joiners to 15 per cent. on the ship- 
wrights, but whether or not they will be enforced in 
their entirety remains to be seen. The workmen have 
held several meetings for the purpose of considering the 
position of matters, and appearances seem to indicate that 
opposition will be offered in some cases if the full reduc- 
tions are insisted on. However, when the yards are opened 
again it will be seen what attitude both employers and 
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workmen intend to assume. It is stated that in at least one 
instance the workmen have signified their intention to resist 
the proposed reduction of wages. At a meeting of the 
shipwrights of the Glasgow district held at Govan last 
Thursday night, it was resolved to request the employers 
to hold a conference with representatives of the workmen 
before deciding whether the proposed reduction of wages 
should be opposed or passively agreed to. At the close 
of last week a deputation from the Amalgamated Society 
of Engineers had an interview with Mr. Pearce and 
Mr. Bryce-Douglas, of Messrs. John Elder and Co.’s, in 
reference to the wages question; and it is stated as a 
result of the interview, that Messrs. Elder and Co. 
have decided to compromise the matter by limiting the 
reduction to four-ninths of a penny per hour. The 
members of the Society are to consider the proposal at a 
mass meeting to be held in Glasgow on Friday evening. 
During last week Messrs. Elder and Co. dismissed about 
800 workmen of various classes. A report from Port- 
Glasgow states that those workmen who refuse to accept 
the reduction of 10 per cent. will not be allowed to 
start afresh after the close of the holidays ; and it is also 
stated that if the men agree to the reduction there is a 
prospect of some new orders being booked by several of 


the builders. 


Dundee Shipyard Artisans.—Last week about seventy 
ship carpenters were paid off at Dundee owing to want of 
work. They had been kept actively employed for several 
months repairing the vessels of the whaling fleet and 
fortifying the new sealers, but this work has now been 
well-nigh completed, and there is nothing else on hand, 
so that the prospect for the New Year, so far as the ship 
carpenters are concerned, is by no means encouraging. 
The rivetters and boilermakers who struck work fully a 
week ago against a reduction of wages to the extent of 
10 per cent. remain out. 

Further Extension of Glasgow Harbour.—The trustees 
of the Clyde Navigation have just purchased the estate of 
Shieldhall, near Govan, for the sum of 90,000/. They 
intend to utilise the ground for the construction of addi- 
tional wharves in connexion with their new scheme for 
extending the harbour of Glasgow beyond its western 
boundary at the mouth of the Kelvin. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Bradford Central Railway Station.—A conference has 
been held at the Town Hall, Bradford, between the pro- 
moters of the proposed scheme for providing a central 
railway station for Bradford, and deputations from the 
boards of the three railway companies connected with the 
town. Prior to the conference a private meeting of the 
promoters.of the local scheme and the representatives of 
the various local boards of health was held in one of the 
rooms of the Town Hall, and at the same time another 
meeting of the deputations of the several railway boards 
was held in another room. Among the gentlemen present 
were: Mr. W. E. Forster, M.P.; Mr. A. Illingworth, 
M.P. ; Sir Jacob Behrens, Mr. R. Kell, Mr. John Brigg 
(Keighley), Mr. H. Illingworth, Mr. T. Garnett, Sir 
Charles Firth, Alderman I. Hill, Mr. Edward Priestman, 
Alderman Hattersley (Mayor of Keighley), Alderman F. 
Priestman, Mr. Titus Salt, Mr. George Hodgson, &c. 
The Midland Railway Company directors were repre- 
sented by Mr. M. W. Thompson (chairman). Mr. John 
Noble, Mr. Pachett, and Mr. Jones. The Lancashire 
and Yorkshire Railway Company were represented by 
Mr. John Pearson, Mr. G. J. Armytage, Mr. W. Thorley, 
Mr. I. F. Stafford, Mr. W. Hunt, Mr. 8S. W. Milne, and 
Mr. Edward Green. The Great Northern Railway 
Company’s directors in attendance were: Lord Col- 
ville, Mr. C. B. Denison, Mr. W. L. Jackson, M.P., and 
Mr. A. B. Foster; Mr. Oakley, general manager, Mr. 
Johnson, engineer-in-chief, and Mr. Robinson, goods 
manager, were also present. The Mayor, in opening the 
conference, thanked the directors for their kindness in so 
promptly responding to the invitation to attend. He gave 
a history of the movement for effecting a junction of the 
lines, and said he personally believed the town and sur- 
rounding places were placed at great disadvantage by the 
existing gap in the railway system, which was detrimental 
to the whole district, and would prove still more so in 
the future, if not remedied. He felt assured that the rail- 
way companies represented there were not indifferent as 
to the washes of the public, and trusted that seeing the 
strong and unanimous feeling in favour Of a central station 
connecting the lines of the different companies, they 
would be able to give the scheme their hearty support. 
Mr. Edward Priestman said that Bradford had been put 
upon the shelf long enough, and they did not care any 
longer about being put on a siding. It was absolutely 
necessary and important that the scheme should be 
carried out now. Mr. Thompson said that he had come to 
the meeting without knowing what the exact object of the 
Chamber of Commerce and the Town Council of Bradford 
was. Since he had come to the meeting he had been told 
that they did not propose to make the line or central 
station, although the Bill in Parliament said they did, 
and he had also been led to understand that although 
they were applying for powers they did not intend to use 
them. He aed to know what he had to understand as 
being the real position of matters. The Mayor explained 
that the steps which so far had been taken in the matter 
had been taken with the object of inducing the railway 
companies to grant what was now asked for. The only 
thing done so far had been undertaken with the object of 
taking time by the forelock and getting a position in Par- 
liament, which could be handed over to the companies if 
they were agreeable. If the companies did not see fit to 





=~ forward the scheme and take the position now held 
by the promoters of the central scheme, it would be for 





the promoters to consider if they should carry the project 
out themselves. Mr. Thompson said his only object was 
to elicit information. Up to that moment, although he 
had been in the room half an hour, he must confess 
he scarcely knew what was the object the promoters 
had in view, and he presumed the directors of the 
other lines represented were in a similar position. 
Under the circumstances the meeting would not be 
surprised if he stated that the directors had no 
authority whatever to give a decisive answer on behalf 
of the boards they represented. They could simply 
report to their boards that they had attended that meet- 
ing, and that the promoters were willing, if the boards 
would agree, to hand over the powers they obtained from 
Parliament to them, and if they were not willing, that 
the promoters would be prepared to make the necessary 
Parliamentary deposit and go on with the scheme them- 
selves. Mr. Thompson pointed out that if the central 
scheme were carried out it would not do away with the 
question of line terminals, as it weuld still have to be 
a ‘“‘dead head” station for the general traffic of all the 
lines running into it, and alluded to what he considered 
the impracticability of the business of the three companies 
being transacted, as had been ,proposed at the meeting, in 
the one central station. The Mayor pointed out that the 
promoters were not wedded to any particular scheme. 
What Bradford wanted was through communication, and 
a central station, and if the companies could suggest a 
better scheme than the one now proposed, Bradford would 
gladly accept it. Thanks were presented to the Mayor, 
and the meeting separated. 

Advance of Miners’ Wages.—The men employed by the 
Butterly Company, at their Over Birchwood Pit, near 
Pinxton, have been informed by the head manager that 
from the 24th inst. they will receive an advance of 2d. or 
3d. per ton; on some work 2d., on other 3d. on their pre- 
sent rate of wages. It is understood that the banksmen 
and loaders, as well as the stallmen, are to share in the 
advance. The advance was given by the same company 
in the Ripley district last week. 








FOREIGN AND COLONIAL NOTES. 

Decision against the Electric Light at Brussels.—The 
committee appointed by the Communal Council of Brussels 
to study the question of electric illumination has reported 
that it is unadvisable for the city to adopt any system at 
present, and that it will be better to await a more satis- 
factory financial result of the experiments now being made 
in various places. A report to a similar effect has been 
made by the special committee for the lighting of theatres. 


A Brilliant Light.—The Philadelphia Record claims to 
have the strongest single light in the United States burn- 
ing outside its office, at a height of 95 ft. above the foot- 
path. It is 10,000 candle-power, and completely cver- 
powers the street electric lights. It is of the Hockhausen 
type. 

New Iron Works in Italy.—It is said that Schneider 
and Co., of Creusét, have formed a syndicate for the erec- 
tion in the Val d’Aosta of a large iron works, to turn out 
pig-iron of special quality and steel of superior quality for 
the use of the army, navy, and railways. he ore used 
is*to be obtained from the Island of Elba and the Cogne 
mines. The fuel will, of course, be imported. 


Coal Production in the United States.—In the year 1880 
the amount of coal produced was 63,773,603 tons, but in 
1882 it had risen to 87,083,134 tons, exclusive of coal and 
colliery consumption, which is estimated at 6 per cent. 
more. The increase consequently amounts in the two 
years to 23,310,000 tons of 2240 lb., or 36 per cent. on the 
whole. The difference is chiefly in bituminous coal, 
lignite, &c. 


Loss on the Chicago Erhibition.—The receipts of this 
exhibition amounted to 22,373/.; but its expenses ex- 
ceeded this sum by 47927. The loss would have been more 
than covered, could it have been kept open a fortnight 
longer. 





THE Civit ENcINEERS.—The sixty-sixth anniversary of 
the establishment of this Institution occurred on Tuesday 
last, the 2nd instant, when the newly elected Council 
met and reappointed Mr. H. L. Antrobus, the senior 
partner of Messrs. Coutt’s and Co., as treasurer, Mr. 
Charles Manby, F.R.S., honorary secrerary, and Mr. 
James Forrest, secretary. The register and lists corrected 
to the same date contain the names of 1381 members, 
1751 associate-members, 513 associates, 20 honorary mem- 
bers, and 778 students, in all 4443, as against 4210 at the 
corresponding period last year, or an increase at the rate 
of 55 per cent. 





WALLINGFORD WATER Suppty.—The ancient Corpora- 
tion of Wallingford is actively engaged in providing an im- 
proved water supply forthe town. Various schemes have 
been considered, and finally the tube well system has 
been adopted. The surface wells in the neighbourhood 
are more or less contaminated, and it was therefore essen- 
tial to pass through them to obtain a pure water from the 
greensand formation which underlies this district. The 
opinion of Mr. Clutterbuck being favourable to the 
search, orders were given to Messrs Lefrand and Sutcliffe, 
the patentees of the ‘‘ Abyssinian” pump, to sink one of 
their tube wells. This has been succesfully accomplished, 
and exhaustive and continuous testing of the supply by 
steam power has demonstrated that water exceeding the 
maximum requirements of the town is obtainable from a 
single tube well of 7} in. in diameter. The result is of 
great importance to towns in this district placed in a 
similar position. The engineer is Mr. Ripley, of 
Bracknall, ; 
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PATENT OFFICE EXAMINERS. 

WE understand that, as yet, no examiners have 
been appointed under the new Patents Act ; but 
that specifications will, for the present, be sent to 
the Special Indexing and Abridging Department for 
examination. This arrangement will undoubtedly 


necessitate the entire suspension of the work for 
which that department was organised ; and, con- 
sidering that during the past seven years the 14,000 
odd specifications of patents previous to 1852 have 
barely been indexed, and that from 1852 to the 
present time upwards of 125,000 specitications have 








question has quite enough work before it, without 
attempting the additional duties of examination. 

We have in a previous article drawn attention to 
the class of men of which the staff of special index- 
ing clerks is composed; and have published a letter 
from a candidate at the recent examinations for 
assistant examiners, calling attention to the ridicu- 
lous preliminary examination to which those can- 
didates were subjected; as if with the express 
intention of excluding practical men and making 
special facilities for young men with no experience, 
but that of the school and college. Even our daily 
contemporaries have been alive to this absurdity of 
routine, and have published articles ridiculing it. 

It will be fair to inquire what sort of men are at 
the head of this department to permit such a state 
of things. We find the chief is one of that class of 
officials styled ‘‘ first-class clerks,” and that his 
salary is 450/. per annum, and that the second in 
charge is a ‘‘ second-class clerk.” Every one who 
knows anything of the Civil Service will be aware 
that a first-class clerk is generally a man who has 
received a fairly liberal education, and we believe 
that the gentleman at the head of the Indexing De- 
partment is no exception to this rule. But a 
liberal education is not all that is requisite in the 
chief of the new department of examiners that 
ought to be organised. We consider that this new 
department requires a chief having a wide practical 
acquaintance with mechanics and manufactures, and 
possessing undoubted scientific attainments as well. 
He should be a man of whom something is known 
in the manufacturing world, and whose opinion 
and decisions will command attention and respect. 
We are not aware that the chief of the Indexing 
Department possesses any one of these most im- 
portant qualitications. 

The education of a ‘‘ second-class clerk” is even 
less thorough than that of first-class clerks. Their 
educational standard was about that of an ordinary 
grammar school, or of the present Oxford and 
Cambridge local examinations. We are driven to 
the conclusion that it is very doubtful if any 
member of the Indexing and Abridging Depart- 
ment possesses the qualifications necessary for 
superintending the work of examination under ‘the 
Patents Act, 1883. 

Moreover, if we examine the quantity of work 
done by the Indexing Department, and the number 
of members of that staff, we find that there have 
been beside the chief and his second, six clerks 
engaged some seven years, and six others some 
two years ; and we believe that we are correct in 
saying that up to the present these gentlemen have 
indexed about one-tenth of the specifications issued 
from the commencement of the patent system till 
now. About 14,000 are done, and some 125,000 
remain to be done. Thus it is very obvious that 
the Indexing Department has its hands full of back 
work. Indeed it has not kept up with the filing 
of fresh specifications ; and the arrears are greater 
now than when the department was first organised. 
Hence we are obliged to express our opinion that a 
chief and staff who have shown such want of 
capacity to deal with indexing only, and that under 
the old law’s limited number of specifications, will 
be unsuccessful in any endeavour to reorganise 
itself to deal with the far greater number of specifi- 
cations that will, under the new Act, have not 
merely to be indexed but examined and compared. 
We foresee a fearful muddle and utter collapse. 

The American Patent Office was established on 
its present basis in 1836, and in that year only 435 
patents were issued. In 1846 the number still 
remained less than 600. In 1867 it had grown to 
nearly 2900, while, in the first six months of the 
present year no less than 12,000 patents were 
issued. So rapidly is the business of that office 
growing, that the annual increase is now about 4000. 

Turning to the records of the English Patent 


Office we find that the total number of specifica- 


tions previous to the coming in force of the Act of 
1852 was 14,354. In 1852 under the Act of that 
year the number was 1211. In the ten years 1853 
to 1862 the numbers were 3045, 2764, 2958, 3106, 
3200, 3007, 3000, 3196, 3276, and 3490, respec- 
tively. The total for ten years was just above 
31,000; and the annual increase during the decade 
was slightly under two per cent. 

In the next decade, 1863 to 1872, the numbers 
were 3309, 3260, 3386, 3455, 3723, 3991, 3786, 
3405, 3529, and 3970. The total was rather more 
than 35,800 ; and the annual percentage or increase 
even less than in the previous ten years. 





With the revival of trade after the Franco- 
German war there was a marked increase in the 
number of applications for patents, and this in- 
crease was still further fostered by the remarkable 
development of electrical science. Recent improve- 
ments in electrical apparatus have induced a very 
great number and variety of patents; and we 
expect the great dissemination of scientific instruc- 
tion which has been going on in this country 
amongst our working millions will bring about still 
more remarkable improvements in the various 
branches of the applied sciences. The numbers of 
specifications during the decade 1873 to 1882, were 
4294, 4492, 4561, 5069, 4949, 5343, 5338, 5517, 
5751, and 6241, respectively ; or in all 51,555. The 
average annual increase for that period is upwards 
of 44 per cent.; but it will be seen that the 
great increase is during the last three years of 
the decade during which the annual percentage 
of increase is close upon 10 per cent. 

The year 1883 is abnormal ; but, notwithstand- 
ing the prospective great reduction in fees, in view 
of which many applications have doubtless been 
held over, we find the numbers closely approach 
those of 1882, being 5993. 

We do not doubt that the reduction of fees will 
induce applications from a far greater number of 
foreign inventors than have hitherto been made. 
Probably nearly every American patentee will 
now apply for an English patent. Perhaps, during 
the present year, the number of applications may not 
amount to the American number, 24,000; still, it 
is very obvious that the attempt to throw the work 
of examining and indexing, say, only 15,000 or 
16,000 specifications during this year upon a staff 
which has only managed to index about 200 patents 
a year per member, and which, with the recent 
addition of six assistant examiners, numbers only 
twenty members, giving at the old rate of work 
4000 specifications a year, must, as we have already 
remarked, end in collapse. 

We cannot but advise the Parliamentary chief of 
the Board of Trade, if he has any wish for the 
measures provided in the new Act to be useful to 
the public, to break through the bonds of offi- 
cialism, which after all are but red tape, and to 
appoint a thoroughly efficient and practical staff, 
sufficiently numerous to cope with the work as it 
enters the office. 

The examiners’ department is an entirely new 
one. There ought to be no giving way to official 
longings for a better position. The Special Index- 
ing Department, too, has work before it which will 
occupy its present staff of fourteen members up- 
wards of forty years, unless they manage to get 
through more specifications per annum than hitherto. 
It can surely never be intended to abandon that 
work now that it has cost upwards of 30,000/. to 
commence. The members of the indexing staff 
need not fear losing their employment when the 
indexing up to 1883 has been completed; for the 
great growth that is certain to occur in the number 
of patents, will afford ample opportunities for ab- 
sorbing them in other branches of the office. 








PRIVATE BILL LEGISLATION.* 


THE new schemes affecting the eastern part of 
England are few in number and with one exception 
so far as regards extent, unimportant. The 
London, Chatham, and Dover Railway propose to 
obtain access to the rising town and watering-place 
of Folkestone by the construction of a line, about 
eight miles long, from near the junction of Earl's 
Avenue with the Shorncliffe road to the main line 
of the company, with which it is connected by 
junctions pointing north and south near Kearnsey 
Station. They also propose to widen their line in 
the neighbourhood of the metropolis, between 
Shepherd’s-lane and Manor Rise, Brixton, and over 
Queen Victoria-street, Blackfriars ; sundry pieces 
of additional land at various points are also to be 
acquired. The South-Eastern Railway Company 
propose two short railways ; No. 1, a few chains in 
length, connecting the Greenwich and North Kent 
lines with the up Croydon line near Rotherhithe 
New-road ; No. 2, about a mile long, is a junction 
at Tunbridge between the Sevenoaks and Tunbridge 
line at its crossing of the River Medway and the 
Tunbridge Wells and Hastings line at the north 
end of the Summerhill tunnel. 

The Channel Tunnel Company deposit plans and 
sections of that portion of their scheme which is 
proposed to be situate within low-water mark ; it 





* See pages 522, 545, 568, and 589, vol. xxxvi. 
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consists of three railways about five miles in total 
length. Nos. land 3 form a continuous line 
which commences by a junction with the London, 
Chatham, and Dover Railway at a point about 
1000 yards north-west of Kearsney Station, 
already referred to, and following a_ nearly 
direct course, terminates at low-water mark at 
a point about 1100 yards south-west of the low 
light at the South Foreland. No. 2 is a second 
junction with the Chatham line, near that of 
No. 1, and pointing towards Dover, will enable the 
_ South-Eastern trains, should it be found desirable, 
to run continuously on to the proposed tunnel line. 
No running powers are asked for, but powers are to 
be taken to enable the South-Eastern and Chatham 
Companies to agree with the company as to the 
construction, use, and working of the proposed 
lines. The South-Eastern and Channel Tunnel 
Railway is precisely similar to that deposited with 
the same title last year, but which was withdrawn 
on account of the adverse decision of the Select 
Committee. Asa very full description was then given 
in our columns,* it will not be necessary to repeat it 
further than to say that it consists of three railways, 
of which Nos. 1 and 2, about three miles in length, 
form a nearly complete circle, commencing in the 
bed of the sea south of the east end of Shakespeare 
Tunnel, and terminating by a junction with the 
South-Eastern Railway near the said tunnel 
entrance. No. 3, about 1} miles long, is a junction 
between No. 1 at a point about half-way round the 
circle and the London, Chatham, and Dover Rail- 
way north of Priory Station ; a tunnel railway ex- 
tending from the commencement of No. 1, and 
terminating at a point in the Channel about six miles 
south-west of the South Foreland also forms part 
of the works included in the Bill. The Gravesend 
Embankment and Railway comprises the formation 
of a quay and landing-place, 200 ft. wide and 254 
yards long, on the south side of the Thames, in 
front of the Clarendon Hotel, and extending to the 
Terrace Pier, Gravesend. These will be connected 
by a short branch railway, under a mile in length, 
with the North Kent Railway, a short distance east 
of Gravesend Station, into which running powers 
are sought. 

The Wisbech Dock and Railways is a project for 
increasing the accommodation for shipping on the 
east coast, and consists of a dock about six acres in 
area, extending for about a quarter of a mile along 
the east side of the River Nene at Wisbech, an 
entrance and lock giving access to which will be 
formed at its north-western end, at a point about 
half a mile north of the town. Three short rail- 
ways will connect the dock with the harbour branch 
at Wisbech of the Great Eastern Railway, and with 
the Peterborough, Wisbech, and Sution line of the 
Midland Railway. A new road will also be formed 
along the east bank of the river in substitution of 
parts of existing roads, the sites of which would be 
occupied by the proposed works. Running powers 
are asked for over sufficient of the lines of the Great 
Eastern and Midland Companies to complete the 
communication with the proposed works, and these 
companies, together with the Corporation of Wis- 
bech, are to be empowered to subscribe towards the 
cost of the undertaking. The Lincoln and Skeg- 
ness Railway is independently promoted to connect 
by a direct line the railways at that city with the 
east coast. It consist of seven railways, No. 1, about 
forty miles in length, being the main line; it com- 
mences opposite the chemical works on the north 
side of the Carrholme-road at Lincoln, passing near 

‘Horncastle and along the valley of the Steeping 
river to the north of Silsby and Bingle, terminates 
close to the shore near the Vine Hotel at Skegness, 
Lincolnshire. No. 2 is a junction between No. 1 at 
its commencement and the loop line of the Great 
Northern Railway near the West Holmes signal-box. 
No. 3 is a similar junction with the Nottingham and 
Lincoln branch of the Midland Railway near where 
that branch is crossed by the joint line of the Great 
Northern and Great Eastern Railways on the south 
side of Lincoln. No. 4 is a junction near the 
Arboretum between No. 1 and the Manchester, 
Sheffield, and Lincolnshire Railway near Marks 
Abbey. No. 5 forms a loop about five miles long 
in No. 1, commencing at Baumber and terminating 
near Belchford Church. No. 6, about three miles 
long, is a junction between No. 1 at Langton 
and the Spilsby and Firsby Railway at Spilsby. 
No. 7 is a junction between No. 1 and the East 
Lincolnshire line of the Great Northern Railway 
at Burgh Station. Powers are taken to enable the 





* See ENGINEERING, vol. xxxiv., p. 587. 





three great companies with whose lines junctions 


are made to enter into agreements for the construc- 
tion, use, and working of the proposed line. The 
Sutton and Willoughby Railway is located in the 
neighbourhood of the termination of the scheme 
just described, and consists of three lines about 
seven miles in total length, the object being to 
connect, by two junctions, situate a quarter of a 
mile, and three quarters of a mile respectively, 
north of Willoughby Station, the East Lincoln- 
shire line with the docks proposed to be constructed 
at Sutton on the east coast by the North Sea 
Fisheries Harbour and Dock Company. These last- 
named works are evidently intended to rival those 
at Grimsby in their objects, and include a general 
dock of about ten acres area, a fish dock of about 
four acres area, both surrounded by ample quay 
spaces, and connected by suitable locks with a 
tidal harbour of about fifteen acres, which extends 
seawards a quarter ofa mile from high-water mark. 
Deep water is found at a moderate distance from 
the shore, and the proposed entrance to the har- 
bour is unobstructed by shoals, which however are 
to be found about eight miles out to sea, extending 
parallel to the shore for some miles, and thus form 
some considerable protection to the inshore channel. 
The Great Northern Railway and the dock com- 
panies are to be enabled to enter into agreements 
for the use and working of the proposed railway. 

The Manchester, Sheffield, and Lincolnshire Rail- 
way Company have deposited plans for six different 
railway projects. No. 1 (about three and a half 
miles long) refers to the construction of what is 
termed a railway tunnel or driftway under the 
River Humber. It commences at a point one chain 
south of the Hull and Selby line of the North- 
Eastern Railway 31 chains west of Ferriby Station, 
taking a course nearly due south, crosses the two 
channels of the Humber and the Old Warp sand 
between them, together a distance of two miles, 
and terminates in Lincolnshire at a point 15 chains 
east of the Ancholme Navigation about a mile 
south of Ferriby Sluice. No junctions with other 
railways are at present proposed, the object of 
the scheme being, as has been announced at several 
general meetings of the company and before Parlia- 
mentary committees, an attempt to solve in this 
way the problem of the passage of this estuary, 
which, by means of a subway and a bridge, has 
formed the subject of two unsuccessful applications 
to Parliament in past sessions. Railway No. 2 is 
a line about ten miles long, connecting, at a 
point a mile and a half north of Misterton the 
Great Northern and Great Eastern Company’s joint 
line with the Doncaster and Keadby branch of the 
company near the east end of Crowle Station. 
Railway No. 3 commences at the point of termina- 
tion of No. 2, and proceeds in a north-westerly 
direction for about seven miles to a small village 
called Fockerby, situate on the west bank of the 
River Trent about three miles south of its junction 
with the River Ouse. These two lines accommodate 
a populous and thriving agricultural district of 
which Epworth Owsten and AdlingHeet are the 
principal centres, and in great part would accom- 
plish the objects for which the Goole, Epworth, and 
Owsten Railway, rejected last year by the Lords 
after passing the Commons, was promoted. 

Power is to be taken for the purchase of the 
undertaking of the Isle of Axholme and Marshland 
Steam Tramway Company, authorised in 1882 for 
the accommodation of the district which the _pro- 
posed lines would better serve. Railway No. 4, 
about three-quarters of a mile long, connects the 
Keadby branch and the Goole and Hull line near 
Thorne, with a junction pointing north andeast. This 
line, in conjunction with No. 1, would by avoiding 
Doncaster give the Great Eastern Railway a route to 
Hull six miles shorter than that at present existing. 
Railway No. 5, about three and a half miles long, 
commences at a point about two miles south-east of 
Wigan by a junction with the Wigan Junction 
Railway authorised in 1874, and proceeds in an 
easterly direction to Atherton. No. 6 is a short 
line at Preston extending the West Lancashire 
Railway to a point on Preston Marsh. This com- 
pany have deposited a separate set of plans, &c., 
which relate to the construction of a line about 
eight miles long; it commences at Chester by two 
junctions with the railway of the Chester Lines 
Committee near its termination at that city, it then 
passes along the north side of the valley of the 
Dee, crossing that river and terminates at Connah’s 
Quay by a junction with the Railway numbered 11 
of the lines of the Wrexham, Mold, and Connah’s 





Quay Company authorised in 1882, at the com- 


mencement of that line which is described as being 
in Nine Acre Field, situate between the London and 
North-Western Railway and the Dee. This line if 
made would give the Great-Northern, Midland, and 
Sheftield Companies access to the shipping facilities 
of Connah’s Quay, as well as to the extensive coal- 
fields of North Wales, and powers are to be taken 
to enable these three companies to contribute to- 
wards the construction of the proposed railways, 
and also towards those works in connexion with 
the port of Connah’s Quay which were authorised 
in 1882. 


SXHIBITION AT NICE. 

Tue International Exhibition at Nice is situated 
near the railway station upon the Piol Hill, where 
it forms a striking object among the red-tiled villas 
of that most charming town. The hill, whose 
steepest declivity lies at an angle of about 3O deg. 
has been attacked at different heights. A park, 
820 ft. by 490 ft., has been cleared at the level of 
the Boulevard Gambetta, which serves, as well as 
the new street, the Avenue d* Exposition, to cive 
access to the grounds. Tramways are established 
on these boulevards, and a branch line has been 
constructed from the station into the exhibition 
building for the reception of heavy goods. The 
annexes for the industrial groups are erected in the 
park. These groups are mining and metallurgy, 
building materials and apparatus, mechanical in- 
dustries, boilers, and motors. On the other side of 
the Boulevard Gambetta there will be installed an 
agricultural exhibition under the initiation of 
M. Laugier. The lower park is 75 ft. above the 
sea level, and adjoining to it is another plateau 
82 ft. higher, 980 ft. long by 490 ft. wide, 
upon which the main building is erected. The 
portion of the hill between the two areas is 
utilised for a monumental cascade falling 72 ft., 
and for the construction of steps, giving access from 
one level to the other. For those who do not care 
to make the ascent on foot, two funicular railways 
are provided, running on a grade of 33 in 100, and 
driven by the power of the cascade. At the top of 
the slope there is a little tramway, worked by 
compressed air, on the Mekarski system. A third 
railway, operated by electricity, is projected in the 
lower grounds, and thus the visitors will have the 
opportunity of comparing three systems of traction 
which are the source of considerable interest at 
present. The building has two high wooden towers 
provided with elevators on the Heurtebise system, 
and from their summits there is obtained a splendid 
view of the roadstead of Nice, together with the 
esplanade. 

In the galleries of the sides of the lower park 
there are erected two groups of steam boilers, one 
of 600 horse-power, and the other of 900 horse-power. 
These serve to drive the different motors in the 
machinery department and the powerful pumps at 
the foot of the cascade. They will also provide 
steam for warming the buildings, for in spite of the 
privileged climate of Nice, a few days may be 
expected in the present winter in which visitors 
will appreciate the benefits of heating apparatus. 
From this short account of the general arrangements 
our readers will readily understand that the 
Exhibition is an important one, and that it will 
form a very popular feature in the current season of 
the Mediterranean littoral. 


THE WEATHER OF DECEMBER, 1883. 
THe weather during December in the British 
Isles was mild and humid; the rainfall was not 
large, but frequent; there was very little snow, 
but a considerable duration of fog and mist; the 
winds prevailed from the north-west, and were 
frequently strong. Referring to extreme positions 
to which the Isle of Man is central, the mean pres- 
sure and temperature of the atmosphere were as 
follows : 
Mean | 





ner | Mean | Difference | | Difference 
Positions. | Pressure, | from Normal. | — from Normal. 
| | r | 
| in. in. | deg. deg. 
North ..| 29,88 | above 0.19 | 42 above 1 
South ..| 30.25 | ~» we | a a 
West | Q0as | 5, Set ae | 
East ..| 80.01 » At | 4 | oe 
Central ..| 30.12 i. 26 41 | oe 


| 
The distribution of rain may be inferred from 
the following results : 
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Places. Rainy Days. Amount. Pans, cc 
in. in. 
Sumburgh ar 29 4.10 below 0.03 
Scilly .. a a 21 1.75 oe ee 
Valencia 21 2.97 3.08 
Yarmouth 22 3.18 above 0.19 


Atmospheric pressure was above the normal, and 
the distribution was such as to indicate prevalent 
winds from the N.W. quarter. The daily general 
directions of the wind over these islands give a 
resultant from W.N.W., and the normal resultant 
for the month is W. byS. The wind blew from 
eastward only on one day, the 31st, when it was N.E. 
The temperature in Scotland and theeast of England 
was one degree above the seasonal averages, but 
in the greater part of England and Ireland as much 
as three degrees in excess. On the north and east 
coast the rainfall was about the seasonal quantity, 
but over the greater part of the islands the quantity 
was much below the average, on the south of Eng- 
land and west of Ireland less than half; but gene- 
rally, a large number of days were rainy. There 
were no great daily falls of rain. The barometer 
attained 30.7 in. on the 17th, and almost the same 
on the 7th and 31st; it sank to 29.0 on the 14th. 
The maximum temperature, 57 deg., occurred at 
Manchester, on the 14th ; the minimum, 19 deg., 
at Markree, on the 7th. Great differences of 
simultaneous temperature within comparative short 
distances were not frequent ; on the Ist, while 
Scilly had 49 deg., Parsonstown had only 34 deg. ; 
on the 5th, Scilly 47 deg., London 31 deg., and 
Parsonstown 27 deg. ; on the 6th, Scilly 45 deg., 
Parsonstown 28 deg.; on the 7th, Sumburgh 
42 deg., Parsonstown 22 deg.; on the 8th, Valencia 
46 deg., Hurstcastle 31 deg. ; on the 9th, Roche’s 
Point 49 deg,, Oxford 34 deg.; on the 18th, 
Valencia 47 deg., Oxford 32 deg. ; on the 26th, 
Scilly 49 deg., Loughborough 34 deg. ; jon the 
30th, Scilly 49 deg., Parsonstown 30 deg. It will 
be noticed that these differences mostly occurred 
in the early part of the month, when the atmosphere 
at night was clearer than at other times, which 
favoured radiation from the ground in inland 
places. This was also atime of brilliant skies at 
sunrise and sunset. A little snow fell in London 
on the 6th. The latter part of the month was ex- 
cessively misty and foggy, most so on the east of 
England. During the night of the 11th—12th, 
a great storm ragéd over these islands, unroofing 
houses, carrying away chimneys, overturning stacks, 
unrooting trees, delaying trains, breaking tele- 
graphs, and causing the loss of many lives. Clear 
weather varied from ten in the south-west of Eng- 
land to six in the central district ; overcast weather 
from twenty in the west of Ireland to ten in the 
north of Scotland. The duration of bright sun- 
shine for the four weeks ending the 31st, estimated 
in percentage of its possible duration, was 15 for 
these islands generally, Scotland east 24, Ireland 
south 20, England south-west 17, England south 
14, England north-east and central, also Ireland 
north 13, England east and Scotland west 12, Eng- 
land north-west 8. 
THE VIENNA ELECTRICAL EXHIBI- 

TION.—No. XIV. 

Military Telegraphs.—In the present article we 
propose to describe the various applications of elec- 
tricity to military and naval purposes, as illustrated 
by the exhibits at Vienna of the war departments 
of different countries. 

Austria was represented by the Telegraph Bureau 
of the War Department, by the Technical and 
Administrative Committee of the same ministry, and 
by the Institute of Military Geography. These 
three exhibits were placed in the south transept on 
each side of the Austrian imperial pavilion. The 
Telegraph Bureau showed a glass case filled with 
various apparatus, two fieid vehicles, and three sets 
of equipments for horses or mules. The first of 
these consists of a cable formed with seven strands 
insulated with rubber and wound on two reels so 
arranged as to balance each other. The second has, 
on each side, the frame of a light vehicle, two 
wheels and a box containing various accessories, in- 
sulators, and tools, such as shovels, picks, ce. 
The third consists of two large boxes, each contain- 
ing two sulphate of mercury batteries, one case of 
chemicals, and one Morse apparatus. Amongst the 
accessories are copper earth plates and hooked 
stirrups for tree climbing. 

The Military Technical and Administrative Com- 








mittee showed a number of electrical exploders for 
mines, different types of fuzes, and electric light- 
ing apparatus. Most of the types were old- 
fashioned, and call for but slight notice. The 
fuzes are formed of copper wire with breaks, 
between which the spark produced by the ex- 
ploder plays. This latter apparatus consists of a 
small static machine, which charges a cylindrical 
condenser formed of sheets of tin and rubber rolled 
together. The discharge is produced by the de- 
pression of an ivory key that projects from the box 
containing the machine and condenser. To the 
sample boxes are connected two copper rods, the 
ends of which are almost in contact, and between 
which the spark plays. The service instruments 
are provided with two terminals, to which the 
wires connecting the fuze are attached. They also 
contain two tubes filled with chloride of calcium to 
preserve the interior quite dry. All these patterns 
date from 1874. The same exhibit contains diffe- 
rent electric lighting apparatus which possess no 
remarkable features ; one amongst the number is a 
portable box containing four bichromate of mercury 
cells, and supplies current to an incandescence 
lamp attached to the box. There was also a para- 
bolic mirror dating from 1858, the only special 
feature of which was its large dimensions. The 
Institute of Military Geography only showed a 
series of copper plates used for imap engraving, and 
the methods adopted for making corrections. 

The Military Department of Denmark showed a 
field telegraph carriage and equipment. The Naval 
Department of the same country exhibited (1) under 
the name of Captain Johnke several arrangements 
of ship telegraph, for enabling the commander of 
a vessel to transmit orders to the officers engaged 
with torpedo manceuvres. (2) An optical tele- 
graphic apparatus. This consists of a cylindrical 
tube the bottom of which is formed of a mirror. 
In front of this mirror is an incandescence lamp, 
fed by the current from a small Jiirgensen hand- 
worked machine. In front of the lamp is a slotted 
diaphragm, which can be opened and closed by 
means of acord so as to transmit signals. Asmall 
telescope is fixed alongside and parallel to the tube. 
Under the name of Mr. T. Lund, captain of the 
corps of marine engineers, are shown (3) the mag- 
netised needle with which Oerstedt made his dis- 
coveries, and (4) a series of apparatus for the tor- 
pedo service. The diagram Fig. 1 will serve to 
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illustrate this part of Mr. Lund’s exhibit. A 
group of four contact torpedoes is indicated by T, 
T’, T’, T’’, intended to explode when an enemy’s 
vessel strikes them. The wires from these tor- 


pedoes pass through an equal number of relays | 


R, R’, R’, R’', and are then united in a single 
conductor going to the relay, the armature 
of which oscillates between two contacts C and 
C' connected, one to the small battery D, called 
the relay battery, and the other to the firing 
battery B; the other poles go to earth. These 
apparatus are arranged on a distributing table. At 
the moment of contact with one of the torpedoes T, 
for example, the relay R being closed, the relay A 
attracts its armature and makes contact with the 
firing battery B, which fires the fuze a ; the current 
is then interrupted, and the armature closes the cir- 
cuit of a local battery working a bell which indicates 
that the torpedo has been fired. The current is 
furnished by Leclanché cells. As soon as a torpedo 
has been fired it is necessary that the connexion 
should be broken between its wire and the wire of 
the other torpedoes. This is effected by the sub- 
merged relays R, which are inclosed in a box on 
the sea bottom. These relays communicate with 
the torpedo conductor by a ring-rhaped contact, 
which is held by a hook fast on the armature. 
When this is attracted under the influence of a 
circuit-breaking battery, operated from the distri- 
buting table, the hook releases the ring, which turns 
under the influence of a spring and breaks the 
circuit. Thecircuit closer of the torpedo is formed 
of a small iron cylinder b, hung from two light chains 
inside the torpedo. The bottom of this tube, to 
which the conductor is led, is covered with mercury. 
The insulated cover of the tube is connected with the 


fuze. When the torpedo receives a violent shock, 
the mercury is displaced and closes the circuit be- 
tween the cover and the tube; this is sufficient to 
cause immediate explosion. The fuzes are made of 
a brass socket in which are placed the copper wires, 
the ends being connected with a spiral of platinum 
wire of ,15 ors} g millimetre in diameter. <A 
feeble current of from .05 to .07 ampere is sufti- 
cient to heat the spiral to redness which insures 
the firing of the torpedo. This wire is embedded 
in gun-cotton, and the bottom of the tube contains 
fulminate of mercury. A simple shock torpedo 
can be made by making a battery of the metallic 
wires and a carbon plate immersed in the salt water ; 
acurrent can be set up then sufficient to redden 
the platinum spiral. Such an arrangement is, how- 
ever, dangerous to manage, but it can be modified 
by introducing between the carbon plates and the 
torpedo polarised relays, by which communication 
between the carbon and torpedo can be controlled. 
Another apparatus in this collection was a current 
distributor for signal-fired torpedoes, or for tor- 
pedoes fired either by signal or concussion, on the 
Truelsen system. The object of this system is 
to control a number of torpedoes by only two 
conductors. At the bottom of the sea in an 
iron box is a circuit breaker, the armature or 
arm of which may be set by means of currents 
transmitted from the observing station, by means 
of a contact key belonging to any particular 


torpedo. This operation is effected by the first 
cable. The arm being in permanent contact with 


the second cable, the explosion of the mine can be 
easily produced. The exact position of the arm 
can be checked by means of the first cable, and a 
system of resistances. A determinate resistance 
corresponds with each contact key, and at the station 
there is a system of similar resistances arranged in 
reverse order, so that the sum of the two resist- 
ances, when the arm is in its position, should be 
always constant. The resistance is measured and 
the consequent position of the arm is calculated by 
means of a differential galvanometer. 

The French War Department.—This department 
exhibited a military telegraph carriage fuily 
equipped, a vehicle for carrying and paying out 
cable, and the well-known series of lighting appa- 
ratus which we described in noticing the stand of 
MM. Sautter, Lemonnier, and Co. 

The French Naval Department.—In th’s group of 
exhibits, which included twenty-five sets of objects, 
was included the greater part of the ballistic appa- 
ratus that was shown in the Paris Exhibition of 
1881. Beside these were placed a variety of instru- 
ments devised by different officers of marine; an 
electric counter by Lieutenant Coffinieres de 
Nordeck ; telemeters, galvanometers, &c., by 
Lieutenant C. Goarant de Tromelin; telephonic 
apparatus by M. Pollard, marine engineer ; and 
exhibits by MM. Sautter-Lemonnier already de- 
scribed. The objects shown by MM. Breguet 
should also be mentioned. 

Great Britain.—Sir Frederick Abel exhibited 
models and sections of fuzes of the various types 
employed by the British War Department and 
Admiralty. Together with Captain Noble he also 
showed apparatus for measuring the pressures 
exerted by explosions in confined spaces. The 
chronoscope of the latter for recording the speed of 
a projectile in ditferent parts of the bore of a gun 
was also exhibited. 

Pieper’s Electric Gun.—Besides the groups of 
objects already mentioned in this category, several 
articles more or less strictly connected with it may 
be described. Among these was Pieper’s electric 
gun, which is at least highly ingenious. It is an 
ordinary rifle in which explosion is produced by 
heating a platinum spiral. The source of electri- 
city is a little accumulator weighing about 5 oz., 
and which is carried in the belt. One pole is in 
connexion wlth a metallic glove which the user 
wears on the left hand, and the other with a 
metallic shoulder strip ; the accumulator has sufli- 
cient energy to fire 10,000 rounds. When the gun 
is brought to the shoulder the circuit is almost com- 
plete; to close it, it is necessary to proceed as 
follows. The diagram (Fig. 2) shows a section of 
the cartridge ; M is the powder chamber, the axis 
of which is occupied by the copper rod which bears 
on the bottom plate, but from which it is separated 
by asmall ebonite pieced. The rod a presses on 
the brass button ¢ of the disc d. Close to this is a 
platinum wire f, 7's mill. in diameter connected on 
one side to the button c and on the other to the strip 





e attached to the cartridge shell. The firing pin 
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when pressed against the end of the rod a closes 
the circuit, the platinum wire is heated, and the 
charge exploded. It can scarcely be claimed that 
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this device can have any real value, but it indicates 
possibly one direction that future inventions in re- 
ference to firearms may take. 

Bornhardt’s Mine Exploder.—This apparatus is 


illustrated in Figs. 3, 4, and 5, which are a 
section and a general and an end view; B 


is a circular glass plate, which can be set in 
movement in either direction by means of a 
handle and a system of gearing. The plate rests 
against a piece of skin c, with which it is in 
intimate contact on both sides. The electricity is 
collected by the rings A, which charge the Leyden 
jar F, and which is discharged by the contact K ; 
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this contact communicates with the ring }, and is 
united with the ring a by means of a spiral spring. 
The dotted line indicates the position of contact. 
The apparatus is inclosed in a zine box and a 
wooden outer chest. Two models were exhibited, 
one weighing 25 1b. and giving a spark of from 
4.5 cent. to 5 cent., and the other weighing 42 Ib. 
and yielding a spark from 7 cent. to 9 cent. long. 


TELEPHONES. 


Telephonic apparatus was largely represented at 
Vienna bya number of systems already well known 
and described, either in this journal or in the pro- 
ceedings of different scientific societies. As there 
was nothing remarkable either in the arrangement 
or working of the various instruments, a ve 
short notice of this part of the Exhibition will 
suffice. 

The most interesting collection of instruments of 
this class was undoubtedly that contributed by this 
country, and our reference to it may be appro- 
priately based on what Mr. W. H. Preece has suid 
on the subject of telegraphic and telephonic inter- 
communication. Telegraphic communication has 
existed for many years, and in 1864 the Universal 
Private Telegraph Company established at New- 
castle-on-Tyne a central office for the use of sub- 
scribers, but no great success attended the venture, 
and it was not till very lately that the system has 
(through the use of the telephone) been largely 
developed. The Gower-Bell telephone is exclusively 
used by the Post Office, and, as may be supposed, 
the wide and rapid growth of the system has re- 
quired great care and skill in organisation of the 
working staff. To facilitate working, a continuous 
current is maintained in all the line wires, and in 


down the shutter c covering - the subscriber’ s number 
on the annunciator board. The current is only 
interrupted when a wire is broken, or by the call 
of a subscriber. This call is effected either by press- 
ing a button, or by the act of lifting the audition tube 
to theear. The tube rests normally on a commutator 
hook which rises when released from the weight, 
and interrupts the circuit. Between the poles of 
the electro-magnet, which actuates the shutter of the 
call-board at the central oftice,is a small magnetised 
needle, the deviation of which indicates that the 
current is passing. The indicator is shown in the 
annexed Fig. 6, where A is the centre of oscilla- 
tion of the needle ; B the two coils of the electro- 
magnet; C the needle made of steel and gilded ; 
D a small clip carrying a card marked with the 
number of the subscriber, E the hinge of the shutter, 
which is indicated by dotted lines. The card does 
not occupy the whole area carried by the shutter, 
but is cut away to expose the vibrations of the 
needle. Ry means of a commutator the subscriber 
can change the direction of the current, which gives 
an opposite movement to the needle. The clerk in 
the central office can then tell, according to the 
position of the needle, whether the subscriber is 
ready to receive communication, or whether he is 
out. The words ‘‘in or out” on ‘the card complete 


Fig. 6. 
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the indication. Loss of time in attempting to make 
connexion is thus avoided; when the line is in use 
the needle remains vertical. The microphone is 
composed of eight rods of carbon arranged radially, 
as shown in Figs. Zand 8 As an illustration of 
the growth of telephonic intercommunication, the 








central office at Newcastle commenced with 32 sub- 
scribers, and made about 35 exchanges per day. 
Now the number of subscribers is 333, and the 
exchanges 2200. The system is being constantly 
extended there as elsewhere, and when complete 
will include means of communication between 
Newcastle and the following a: Sunderland, 
South Shields, Tyne Docks, North Shields, West 
Hartlepool, and Middlesbrough. 

Besides the General Post Office, the following 
were exhibitors of telephones: The Crossley 
Telephone Company, Messrs. Coxeter and Son, 
the Italian Telephone Company, the Compagnie 
Générale des Telephones; the French makers, 
Breguet, De Branville, Carpentier, Maiche, Pollart, 
and De Baillehache; MM. Egger and Schoeffler, of 
Austria; M. Wreden and M. Prolaschewitch, of 
Russia. A few special objects connected with 
these exhibits may be described. 

Schoeffler’s Telephone System.—M. Schoeffler, of 
Vienna, whose exhibit of telegraphic, telephonic, 
and railway signal apparatus was one of the most 
important in the Austrian Section, showed a series 
of telephonic stations connected to each other in 
such a way as to be able to correspond indepen- 
dently. When a preliminary signal is sent from 
one station the bells of all the others, serving each 
station, reply to a prearranged signal in such a 
way that amid all the calls it receives it can dis- 
tinguish that for which it is intended. It then 
replies, and connexion with the special stations 


réseau; but, on the other “hand, it has special 
advantages for certain purposes, such as fire or 
police stations, and the system has been specially 
worked out for such application, when it is useful 
that a caJl made to one station should be repeated 
at all. M. Schoefiler also showed a system of five 
telephonic and five telegraphic stations combined. 
Each station has two discs, one bearing numbers, 
the other signals. When the operator at one 
station desires to correspond with the one at another, 
he turns the first disc till the number indicates that 
of the station to be called, when the signal of the 
latter indicates that the line is open ; the signals of 
the other stations showing that it is closed. This 
arrangement is not applicable to a system with a 
large number of subscribers, but in certain cases it 
permits of one line being used by five persons, 
reducing the cost of installation. ‘The same ex- 
hibitor shows a chronographic apparatus used in 
Vienna for transmitting telephonic communica- 
tions from the Bourse, and for using which a fixed 
charge of 25 kreuzen for each five minutes is 
charged. The telephonic apparatus is placed in a 
closed kiosk, which has a dial outside. When the 
user enters the man in charge sets the index of the 
dial at zero; the time he is engaged with the in- 
strument is recorded by the index, and the charge 
made accordingly. 

Redon’s Electric Bell.—In this arrangement, 
shown by MM. Breguet, the electro-ma gnets are 
all placed within the bell. The hammer is formed 
of a metal ball tixed on the end of a spring, which 
vibrates under the action of the electros. The 


Fig. 9. 





annexed Fig. 9 thoroughly explains the construc- 
tion; it will be seen that the instrument is at once 
simple and convenient. 

Wreden’s Microphonic Transmitters. — Doctor 
Wreden showed a series of microphonic transmitters 
which gave some very remarkable results. They con- 
sist of two pieces of carbon aand b, Fig. 10, of which 
the latter is fixed at the end of a lever balanced by 
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a counterweight, which, being threaded, can be 
delicately adjusted on the bar. The whole system 
is mounted on an ebonite plate. In another ar- 
rangement four transmitters are arranged in 
tension on a cork plate. With this instrument 
speech was very clearly and delicately reproduced. 
Fig. 11 shows one mode of mounting it. In 
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another case, the transmitter was attached to the 
outside of an ey hesitated =m. 





N OTES 
AN ELECTRICAL SPEED INDICATOR. 
THE importance of keeping up a regular speed in 
electric light machinery has led Mr. W. Groves to 








place of a call bell at the central station, the battery 
current available is sufficiently strong to throw 


throws all the others out of circuit. Sucha system 
would be inapplicable for an ordinary telephonic 





design an electrical indicator of the number of 
turns which may be placed at any distance from 
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the engines and dynamos. The apparatus is based 
on the well-known Wheatstone counter, but all the 
figures are on one dial. The time is limited to 
half a minute by a clockwork movement. The 
apparatus works in any position, and is therefore 
suitable for ship lighting. It requires occasional 
winding-up, once for every 6000 observations. 
METEOROLOGY IN SWITZERLAND. 

The Committee of the Central Meteorological 
Society have resolved to establish a great number 
of observatories throughout the country. They will 
be known as pluviometric stations, but all kinds of 
meteorological observations will be made, especially 
such as bear upon the law of storms, the formation 
of hailstones, falling stars, and other metecrs. 
The complete lighting of the town of Montreux by 
electricity generated from water power supplied by 
the Lake of Geneva is another step which indicates 
that the Swiss are setting an example to the rest of 
Europe in scientific enterprise. 

Trouve’s Evectric JEWELS. 

M. G. Trouvé, the well-known French electrician, 
has devised a number of very pretty personal orna- 
ments, such as breast-pins, diadems, and brooches, 
which, while resembling jewelled articles, have a 
yet greater brilliance. They are produced by 
miniature electric incandescent lamps set round by 
gold or silver cases studded with coloured glass or 
‘‘ paste” gems which are lighted up from within 
by the lamp they inclose. Wires are led from 
the lamp to a small pocket bichromate battery of 
two to five cells coupled in series, and inclosed in 
an ebonite case of three compartments and having 
double sides. The case for three cells is only 7 
centimetres long by 10 high, and 6 thick. The 
light lasts for thirty-five minutes. 

Tue New Parent Act. 

The number of applications filed under the new 
Patent Act between Tuesday morning and Thurs- 
day evening were 607, of which 260 were lodged 
the first day. One enthusiastic inventor from North 
Britain was at the door soon after midnight in 
order that his name might head the list, but finding 
that no one shared his ambition he went away and 
returned in the early morning. At 9 a.m. there 
were two applicants waiting on the steps, and by 
10 o'clock quite a crowd had assembled. Although 
the number of patents applied for is not so great as 
was expected by some, yet it is nearly ten times 
that during the first three days of last year. About 
twenty per cent. of the specifications arrive by 
post. 

THE CoRRECTION OF GALVANOMETERS. 

It happens that the value of a division of the gal- 
vanometer scale is sometimes altered by acharge of 
magnetism in the directing magnet. To correct this 
error M. Ducretet now winds that magnet with a coil 
of wire, thus transforming it into an electro-magnet 
which he magnetises by an electric current at will in 
order to bring it to its proper standardstrength. This 
device has been applied by him to his well-known 
universal galvanometer, but it is applicable to all 
galvanometers having directing magnets. A 
simple electro- magnet having a soft iron core 
magnetised during observations by the current of a 
standard Daniell cell is also substituted by him for 
the directing magnet. 

ManiTosan Coat. 

During a recent address the late Governor-General 
of Canada, the Marquis of Lorne, referred to the 
rich coaltields which have been discovered in the 
Canadian north-west, near the Rocky Mountains. 
A specimen of this coal is now on view at the 
Canadian Government Oftices. It is a vertical sec- 
tion 5 ft. 2 in. thick from a seam that is now being 
worked on the Belly River by the North-Western 
Coal and Navigation Company. It is a hard, dry, 
bituminous coal resembling Welsh anthracite, and 
makes little smeke or cinder. The coal from this 
district is the best yet found, and is suitable for 
steam or domestic purposes. The scanty supply of 
wood on the great prairie tract of Manitoba renders 
this coal-find of great service, and it is surmised 
that good coal will be as cheap in the Manitoban 
towns as in Toronto or Montreal. 


Tue Royat INstITUTION. 

Professor Dewar opened the pre-Kaster lectures 
at the Royal Institution with a course on Alchemy in 
its relations to modern science. The course given 
during Christmastide is, according to a long-esta- 
blished custom, adapted to the intellectual acquire- 
ments of a juvenile auditory. No pains, however, 
seems to be spared tu render the discourses interest- 





ing and profitable to the students of science more 
advanced in years, who annually gather in such 
numbers round the lecture-table of the Institution. 
Great stress is always laid upon the demonstrational 
exposition of science ; and rightly so, for no ade- 
quate idea of experimental philosophy can be 
obtained from a mere reading of text-books. Davy 
and Faraday were eminent experimentalists, and 
they seem to have left it in the traditions of the 
Institution that efforts shall be made to illustrate 
phenomena by every available appliance. We 
notice, with pleasure, in the syllabus that Pro- 
fessor Tyndall will give a course of six lectures on 
The Older Electricity, its Phenomena and Investi- 
gators. Dr. McKendric, of Glasgow University, 
announces five lectures on Animal Heat, its Origin, 
Distribution, and Regulation. Captain Abney, 
R.E., F.R.S., will devote six lectures to an ex- 
position of how Photographic Action is the Work 
of Radiation, and Dr. Geike, Direetor-General of 
the Geological Survey of the United Kingdom, will 
give five lectures on the Origin and Scenery of the 
British Isles. The first ‘‘ Friday evening” dis- 
course will be given on the 18th inst. by Professor 
Tyndall on Rainbows. The other discourses con- 
nected with science subjects are: The Chemical 
Work of Wohler, by Professor Thorpe ; Theory of 
Magnetism, by Professor Hughes ; The Two Manners 
of Motion of Water, by Professor Osborne Rey- 
nolds ; and The Building of the Alps, by the Reve- 
rend Professor Bonney. 


Empioyers’ Liasiiry. 

An interesting point of law has just been decided 
by the French Tribunal of Wassy, the action being 
one in which the Société des Forges de Champagne 
was sued for damages by the families of several 
workmen who were killed by the explosion of one 
of their boilers. The catastrophe occurred upon 
the 3lst of March ‘at the iron works belonging to 
the defendants, and by the explosion of a vertical 
boiler which burst without giving a moment’s warn- 
ing, twenty-eight persons were killed and sixty- 
seven injured. A Government mining engineer 
sent to investigate the cause of the accident re- 
ported that the boiler in question was an old one 
which had already been repaired and had not been 
cleaned for some time, that it had been lengthened 
about ten years ago and patched up since. It had 
been purchased for 28/.—that is to say, for the 
price of old iron—and was more than twenty-three 
years old, having been made in Parisin 1859. The 
flues had been repaired in 1878 after a slight acci- 
dent, and instead of replacing the ferrule which 
had been burnt by a new one, a piece had been 
added to it, and adeposit of scale had accumulated 
upon the 3lst of March. Under the action of the 
hot gases, the piece which had been oxidised got 
red hot, the deposit of scale cracked, and the water 
coming suddenly in contact with the red-hot sur- 
face, produced an immense excess of tension which 
caused the boiler to burst. The engineer in question 
added that if the boiler had been surrounded with 
a belt of iron, the explosion would not have occurred, 
but that he did not feel justified in saying that the 
rules relating to steam appliances had been so 
broken as to render the owners of the boiler liable 
for manslaughter. The question in debate, there- 
fore, was as to their being civilly responsible for 
damages, and this the Tribunal has just decided in 
the affirmative, upon the ground that the explosion 
was due to the employment of a boiler twenty- 
three years old, whereas ten years is the average 
duration of one. The manager of the Société des 
Forges was accordingly condemned to pay 20801. 
(52,000 francs) damages to the families of thirteen 
of the injured workmen, the others having accepted 
a compromise. 


Repucine Merats By Gases. 

An interesting series of experiments have been 
made by Dr. G. Gore, F.R.S., in order to test the 
effect of various gases and liquids in reducing metals 
from their solutions. The method consisted in 
slowly passing a stream of dry, pure gas or gaseous 
mixture through various solutions, or maintaining 
the latter in contact with atmospheres of different 
gases. Thus a mixture of dry and pure carbonic 
oxide and carbonic anhydride passed through a 
solution of bichloride of palladium reduced the 
metal rapidly as a black powder. With a solution 
of chloride of iridium and potassium the iridium 
was reduced after a long time. Again, an atmo- 
sphere of coal gas kept in contact with dilute 
solution of palladic chloride in a dark place, 
reduced the metal as a film on the surface 


| 
| 
| 





of the liquid in four hours. With dilute tetra- 
chloride of gold, in the course of a few days, 
beautiful films of metal, bright, and very thin, 
were produced on the surface of the liquid, and 
successively sank. Much gold was also reduced on 
the bottom of a platinum wire placed vertically in 
the liquid, which was not wholly decomposed in 
three weeks. With a solution of argentic nitrate 
signs of decomposition were observed in a few hours, 
and in fourteen days a deposit of metal had formed 
on the sides of the glass bottle ; but the whole of 
the silver was not deposited in seven weeks. The 
gaseous products of a smoky Bunsen flame includ- 
ing acetylene were found to decompose palladic 
chloride and tebrachloride of gold. Amylene, 
American petroleum, benzine, and Persian naphtha, 
also reduced a solution of palladic chloride when 
kept in contact with the latter. Rangoon lamp oil 
and ‘‘sherwoodole,” also reduced the solution, but 
ozokerite, solid paraftin, or naphthaline did not. 
Platinum was separated from a solution of platinic 
chloride by benzole, American rock oil, and such 
liquids. Dr. Gore is of opinion that this method 
of reducing metals in films might be useful in 
physical experiments, and also suggests that it may 
have played a part in reducing metals from their 
solutions in the interior of the earth, when the solu- 
tion came into contact with mineral oils or gaseous 
hydro-carbons, derived from organic sources. 


THE FirtietH ANNIVERSARY OF THE TELEGRAPH 
or Gauss AND WEBER. 

In our issue of December 21 we called attention 
to the fact that the lucifer match was probably just 
fifty years old. According to some of our German 
contemporaries another and far more important 
fiftieth anniversary onght to have been celebrated 
in the year 1883—that of the telegraph of Gauss 
and Weber, at Goettingen. It must not, however, 
be understood that they wish to ignore the claims 
of the many men of all nations who before Gauss 
and Weber had occupied themselves with electric 
telegraphy. There is perhaps hardly a branch of 
practical science which would offer more difficulty 
to the assiduous investigator of priorities than 
that of telegraphy; and if we confine ourselves 
to magnetic and electric telegraphy we shall find 
that there have been few electricians who have 
not worked in this direction. We may at any 
rate go back to the year 1553, when J. B. 
Porta, of Naples, in his ‘‘ Libri Quattuor Magiae 
Naturalis” spoke of the sympathetic and synchronous 
oscillations of two magnets, the one of which secon- 
darily excited by the other stationed at a distance. 
That no magnet would operate at a distance greater 
than 3 ft., was soon proved by Dr. de Boodt, of 
Bruges, amongst others. Yet many wrote about a 
magnetic telegraph ; we are well acquainted with the 
ideas of the Jesuit Famiano Strada, of Rome, 1617, 
because Addison translated his remarkable verses in 
the Spectator of 1721. The synchronous play of two 
needles far apart was to many satisfactorily ex- 
plained by the belief in some mystic power, even in 
the later days of the eigthteenth century, when 
frictional electric apparatus for telegraphic pur- 
poses of manifold forms had been devised. The 
first of this kind probably originated from C.M.— 
to all appearance Charles Marshall, of Paisley, then 
at Renfrew—who in Scot’s Magazine of February, 
1753, explained how a number of wires, one for 
each letter, stretched with metal balls at their ends, 
would attract paper discs to these balls if electrified 
at the other end with the help of an electric 
machine. C.M., who evidently fully understood 
what he said, also thought of bell signals. 
Lomond, in 1784, found in his alphabet of mo- 
tions means to reduce the number of wires to 
one only. Reusser (1794) watched directly the 
sparks ; and Ronalds (1816), at Hammersmith, 
experimented both on an aérial line of eight miles 
on poles, and a cable with shellac and silk in a glass 
tube lying in a trough insulated with pitch. But 
something practical could only be achieved by 
voltaic currents, which we may remind our readers 
were observed by Georg Sulzer before Galvani’s 
wife wanted her frog broth. Volta himself had his 
ideas. Soemmering, afterwards joined by Sihilling, 
based his system (1809) on the electrolysis of water ; 
Westbrook and Rogers, in America, on the electro- 
lytic decomposition of metallic salts. Ocersted’s 
discovery of the deflection by the electric current 
of the magnetic needle in 1819 opened an altogether 
new path ; it at once suggested a needle telegraph 
to Laplace, who communicated his ideas to Ampére. 
But although V. T. de Saint Armand contemplated 
acable of Ronalds’ type (1828) between Paris and 
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Bruxelles, practically nothing was done before Gauss 
and Weber, at Easter, 1833, joined the physical 
cabinet and the observatory by a wire 8000 ft. long, 
leading up to the steeple of St. John’s, Gauss, worked 
with his magnetometer, constructed a commutator, 
and thoughtit more reliable to trust the eye in watch- 
ing the needle, than the ear listening to the needle 
striking against a bell. Weber principally wanted 
to have electric railway signals, and depending 
upon Gauss’s calculations that the earth was a con- 
ductor a million times inferior to iron, he thought 
of using the rails as conductors, whilst Gauss seeing 
the difficulty of preventing short-circuiting by 
means of the wheels and axles, only wished to 
employ the rails as return wires. The electric 
signals were first tried by the Leipzig-Dresden 
Railway, but soon given up as too expensive. The 
practical development of the electric telegraph finally 
came from England, mainly through Wheatstone’s 
efforts. The history of telegraphy since Gauss and 
Weber belongs to our days. Gauss lived long 
enough to see his hopes, bold as they may have 
appeared, fully realised ; and Professor Weber has 
been spared to receive congratulations on this fiftieth 
anniversary, in which we may heartily join, as science 
does not know many better names than those of 
Gauss and Weber. Perhaps neither of them ever 
dreamed of 170,000,000 telegraphic messages a 
year, and wires that would encircle the earth’s 
equator fifty times, or form a fivefold cable rope to 
the moon. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To THE EpITOR OF ENGINEERING. 

Srr,—On reading your article last week on the Insti- 
tion of Mechanical Engineers, I was so disgusted with 
the action of the Council of the Institution, that I could 
not trust myself to write on the subject, and this week I 
will only say I am glad to see, from the letter of Mr. 
Arthur Paget, that the Council was not unanimous in ac- 
cepting the proposal. 

I fully agree with all written by ‘“‘ Consulting En- 
gineer,” who in my humble opinion has hit the right nail 
on the head. 

As all members may not be able to attend the next 
general meeting of the Institution to protest against the 
action of a majority of the Council, I trust voting papers 
on the subject will be sent to every member of the Insti- 
tution, so that we ascertain correctly the feeling of each 
on this important matter. 

A Country, M.I.M.E. 


3irmingham, December 29, 1883. 

To THE EDITOR OF ENGINEERING. 

Sir,—I think we, the mechanical engineers of this 
country, owe youa debt of gratitude for your able and 
timely article in your issue of the 2lst instant. From 
what I can learn, there seems to be a feeling amongst the 
members of almost universal indignation relative to the 
absurd proposal, And this feeling will be increased no 
doubt by the letter of Mr. Arthur Paget, showing the 
manner in which the proposal was carried at the Council’s 
meeting. 

I myself regard this affair as simply the culmination of 
a most unfortunate state of things which has appertained 
to the management of our Institution for some years past. 
And now the evil thing has come to its natural head and 
burst. That our Institution has been recently dragged 
through the mire of incompetency of aim and view, no one 
ir has followed the régime of the past few years can 
doubt. 

I think the only healthy solution of the difficulty will 
be found in the entire resignation of the Council and 
secretary. A new Council and secretary will have to be 
appointed ; and in reference to the former I would suggest 
that it be composed not only of some of our most eminent 
and wealthy members willing to serve, but also of some of 
the rising members of the profession, who are en rapport 
with the requirements of a large section of our body, and 
are willing to work in their interests, and, above all, 
of gentlemen. 

ust look at our position. A wealthy and powerful 
body in this country, stuck into an ordinary office in 
Westminster, with the secretary and Council squabbling 
about personal influence and the expenditure of a few 
hundred pounds a year! Look at the kindred Institution, 
with its house and appliances, all compatible with the 
dignity and importance of its misssion! Our whole posi- 
tion is infra dig. in the last degree ; the importance of our 
= its highest interests have been in nowise con- 
sulted. 

In praise of the faithful, honourable, able, and con- 
scientious services of Mr. Bache, it seems entirely un- 
necessary to say anything. But tt is necessary to say that, 
in the opinion of many of us, the very fact of such a 
valuable servant being surreptitiously dismissed—for that 
is what the proposal really amounts to—argues “‘ there is 
something rotten in the state of Denmark.” 

I, for one, most earnestly hope that our members will 
rally at the forthcoming meeting, and firmly demand the 
immediate cessation of this poltroonery of management, 
and then proceed to re-organise our Institution upon the 
worthiest basis. We, too, have our Gregory, our Brunlees, 
our Bruce, our Woods, and our Bazalgette, &c., and we 
must invite them to come to the front and assist us out of 
our difficulty. Since our change to London we have been 





passing through a transition period ; but now surely the 
time has come, if the members will but act firmly, for 
elevating and promoting our grand old Institution, which 
is the “‘ order of our nobility.” 
IT remain, Sir, your obedient servant, 
JOHN C. WILSON. 
Westminster, December 31, 1883. 


To THE Epiror oF ENGINEERING, 

Str,—In common, I suppose, with other members of 
the Institution of Mechanical Engineers, I have to-day 
received from the secretary a circular respecting the 
ensuing annual meeting to be held on the 24th inst., in 
the hall of the Institution of Civil Engineers, West- 
minster, and I find that this circular gives particulars of 
an alteration of the bye-laws which is to be proposed at this 
meeting by the President. In view of the facts stated in 
your timely article of the week before last, and of the 
further statements in Mr. Arthur Paget’s outspoken 
letter published by you last week, this proposed alteration 
in the bye-laws appears to me to require some explanation 
from the Council. The proposal as stated in the circular 
is as follows: . 

That bye-law No. 21 shall hereafter read as follows: ‘‘ It shall 
be the duty of the secretary, under the direction of the Council, 
to conduct the correspondence of the Institution ; to attend all 
meetings of the Institution, and of the Council, and of Com- 
mittees ; totake minutes of the proceedings of such meetings ; 
to read the minutes of the preceding meetings, and all communi- 
cations that may be ordered to be read; to superintend the pub- 
lication of such papers as the Council may direct; to have the 
charge of the library: to direct the collection of the subscrip- 
tions, and the preparation of the account of expenditure of the 
funds ; and to present all accounts to the Council for inspection 
and approval. He shall also engage (subject to the approval of 
the Council) and be responsible for all persons employed under 
him, and set them their portions of work and duties; and all 
members or others calling shall be referred to the secretary. 
He shall generally conduct the ordinary business of the Institution, 
and shall refer to the President in any matters of ditticulty, or im- 
portance, or requiring immediate decision.” 

Now I ask the Council, or those members of the Council 
who are responsible for the framing of this resolution, 
whether it is a fair one to put before the members? Who, 
reading this resolution, would suppose from it that it was 
proposed to arrange with the secretary to ‘‘farm” the 
work of the Institution for a lump sum annually, at the 
same time leaving him free to take any other work he 
chooses ? 

I am glad to see that the circular also states that Mr. 
Arthur Paget will propose a resolution as follows : 

That words to the following effect shall be added to bye-law 20 : 
“The secretary shall devote the whole of his time to the work of 
the Institution, and shall not engage in any other business or pro- 
fession.” 

This resolution deserves the warmest support, and I 
feel sure that it will get it. Those who remember—and 
most certainly all should remember—the part which Mr. 
Paget took in securing the removal of the Institution to 
London, will feel certain that in him at all events they 
have a representative in the Council who has the interests 
of the members generally at heart. 

While speaking of the circular above quoted I may re- 
mark that there is another point on which it is silent, and 
that is as to the grant to the assistant secretary. How 
about this? Do the Council assume that they have the 
power of voting away this sum from our funds without 
the assent of the members? If not, how do they propose 
to gain that assent, and why is not some formal notice 
given of their intentions? Mr. Paget has already written 
you and disclaimed any share in the proposed arrange- 
ments; will not some other members of Council also 
speak out and throw some light on the obscure matters I 
have named. 

Yours truly, 

London, January 1, 1884. M. 





To THE EpiTor oF ENGINEERING. 

Str,—Hitherto the five-year-old juvenile who has 
given an actual credence to the tale that there exists some 
far-away land where roast pigsrun about saying ‘‘ Please 
come and eat us,” has been considered a simpleton by his 
playfellows. But in the future he will have a good defence 
for his astonishing belief by pointing to the Council of 
the Institution. Their action gives evidence of a bene- 
volent simplicity quite equal to that of the succulent 
grunters, and if they had no interests to guard but their 
own, it would be a pity to interrupt their amiable project 
of sacrificing them for the advantage of their secretary. 
Asarule young men fare somewhat badly at the hands 
of those who have risen to the top of their profession, and 
must be content with the kicks and halfpence, while the 
honours and guineas go to their senicrs. But it would 
seem as if we were on the eve of a new order of things in 
which the young will meet with the help and consideration 
which has hitherto only been accorded to the successful, 
and in an early issue of Smiles’ ‘‘Self Help,” we may 
expect to see a frontispiece in which there will be de- 
picted a tableful of potent, grave, and reverend seigniors, 
each radiant with the smile which is ‘ childlike and 
bland,” offering a young man, who is ambitious of creat- 
ing a practice for himself, the free use of their offices, in 
which to see his clients and conduct his business, together 
with a handsome stipend in order that his mind may be 
free from all embarrassment about money matters, while he, 
not to be outdone in generosity, kindly promises to appl 
the odds and ends of his time, which he anticipates will 
not be fully occupied at first, in furthering their interests. 
Such a picture would be infinitely more encouraging than 
eternal homilies about perseverance, self-reliance, and all 
the rest of the virtues which are so pleasant to preach, and 
so unpleasant to practise. But, unfortunately, there is 


an important difference between such a scene and the 
one lately enacted by the Council of the Mechanical En- 
These gentlemen did not give away their own 
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offices and their own money, but those of other people. 
They themselves are no doubt well provided with spacious 
apartments in the best part of Westminster, and have well- 
stocked shelves, in which they can find every volume 
they need, and so it is little matter to them that the 
library of the Institution should be kept efficient, and that 
the member whose purse is light, should be able to use it 
freely, feeling that he has the rignt to the books, and to 
the assistance of every member of the staff. But though 
it may not interest them it is of the utmost importance to 
many of the members whom they are supposed to repre- 
sent, and their proposal to save 300/. a year by curtailing 
the advantages of the Institution shows that they do not 
understand the nature of the trust confided inthem. They 
will probably say the rooms are little used. ~ But that is a 
reason for spending more money instead of less, and shows 
that the Council has not catered for the real interests of 
their constituents. If a man could find there information 
or companionship which would be useful or agreeable to 
him, he would certainly go, and it is the business of the 
heads of the Institution to see that he shall. But instead 
of this the Council wash their hands of the whole matter, 
and relieve themselves of the little responsibility they have 
borne in the past, and seemingly they anticipate that every 
one will be as well content with the arrangement as they 
are. I hope they will find themselves mistaken at the 
January meeting. 
Yours truly, 
BEGINNER, 





To THE EpiTor oF ENGINEERING. 
Str,—Members, not only of the Institution of Civil 
Engineers, but of all other technical associations, will 
almost universally approve the letter written by Mr. 
Paget, and published by you last week. He has indeed 
risen superior, in a serious emergency, to the unwritten 
law which has hitherto kept timid members of Council 
silent, even though the unwise policy of a part of the 
controlling body of an Institution might lead it into the 
most serious ditticulties. Of course, such a deviation from 
a recognised system of reticence is justifiable only in 
extreme cases, but gentlemen who have gained the confi- 
dence of the members of an Institution so far as to be 
elected by them to the council table, may, as a rule, be 
safely trusted to judge when it is proper to appeal to the 
common sense of the body they represent. Evidently, as is 
shown in the present case, the selection made by electors of 
members of Council is not always a happy or a wise one, 
but on the other hand we have evidence that the majority 
of the members of Council by their disapproval of the 
action of a minority, have justified the electing members. 
Only anacute sense of the imminent danger hanging overthe 
Institution could have induced Mr. Paget to speak out so 
— as he has done, and members will now look to 
1im to follow up the first step he has taken until he has 
submitted to them clearly and in detail, the whole situa- 
tion, in order that they may form their own judgment 
upon it. They will, however, not look only to Mr. Paget 
but to the other members of Council who share his views, 
and especially to those who were present at the meetings, 
when the neck of the Institution was placed beneath the 
foot of its oft-resigning secretary. To one of them especially 
they will look with as much confidence as to Mr. Paget. 
I refer to Mr. Price Williams, whose active and public- 
spirited part some years since in the agitation against many 
evils in the management of the Institution of Civil Engi- 
neers, will be remembered. No one can know better than 
he how ill-advised is the present action of his few col- 
leagues, and how far the interests of this Institution are in 
danger. The members may, I think, look to him to speak, 
with confidence. Then there are the others—those absent 
from the meetings—who protested by letter against the 
reinstatement of Mr. Browne under the conditions he 
dictated. These letters, Mr. Paget tells us, were not 
read. But they are the property of the members, 
who can claim to know their contents either from 
the writers direct in your journal, or from the Minutes of 
Proceedings. At the forthcoming meeting doubtless the 
whole question will be settled, and settled to the satisfac- 
tion of the majority, and before that time, unquestionably 
your correspondents will discuss the question in all its 
bearings. One point I think calls for the special considera- 
tion of the members. It refers to the generous manner in 
which the Council propose to soothe the feelings of the 
ill-used assistant secretary from the funds of the Institu- 
tion. If Mr. Bache were disabled, or past work, I think 
that far more than 1000/. would be freely voted, to secure 
him a suitable pension, but it is a very different affair to 
vote a large sum of money as compensation for discharging 
him, without any cause, except that he stands in the way 
of the project with which, thanks to you, the members of 
the Institution arenow familiar. The latter may justly, and 
possibly would, refuse to ratify this proposed donation, in 
which case the Council would have the alternative of 
paying the amount themselves, or discharging Mr. Bache 
without even this poor recompense. But neither alterna- 
tive will I think be offered them, nor I venture to think 
will Mr. Bache leave the Institution he has so well 
served for so many years. That great changes must 
come about in the administration of the society the next 
eneral meeting will I think show, but they will be changes 
in the right direction, and not in the direction laid down 
by a section of the Council. 
: Yours truly, 
CoMMON SENSE. 


To THE EpiTor oF ENGINEERING. 

S1r,—I have read with anxious interest your articles on 
the Institution of Mechanical Engineers, and all the 
letters that appeared in your paper of the 28th of Decem- 
ber, 1883, but I cannot agree with ‘“*‘ An Astonished Mem- 
ber of the Institution,” who states that as far as he knows 





the present arrangement has worked well. I have been a 
member of the Institution for the last ten years, and 































? 
Sia! 


; 
1] 








1 
< 
g 
i 











Jan. 4, 1884.] 


ENGINEERING. 





17 











although living only a stone’s throw of the offices, they 
have never been of any use to me, as when there, trying to 
get information, I have been treated more as an intruder 
than as a member of the Institution. The clerks make 
one feel that the place belongs to them, and the informa- 
tion they have been able to give on mechanical engineer- 
ing matters generally has been of the most meagre de- 
scription. And more especially any information regarding 
engineering firms has been such as you could get out of 
an old directory. 

There is no doubt that a clean sweep must be made in 
“our house.” There must be a thorough change right 
throughout and new servants engaged, but the manage- 
ment must remain with the 7 ali as the representatives 
of the members. 

The new arrangement, which I understand has received 
the approval of the majority of the Council, just goes the 
reverse of this. They propose to take one of their servants 
and make him a sort of major-domo, who is to engage 
his own people and see that the comforts and interest of 
the members, especially his own, are fully attended to. 

No doubt he will cook the goose to his own satisfaction, 
but it is another matter as to whether the members will 
be equally satisfied. 

A DiscusteD MEMBER. 
To THE Epiror or ENGINEERING. 

Sir,—I agree most cordially with your able article in 
ENGINEERING of the 21st December on the policy (or want 
of it) of the Council of this Institution. | Apart from the 
gross injustice to my esteemed friend Mr. Bache, the notion 
of making an Institution representing such great interests 
a lodger in its own offices, appears to me to be a retro- 
gression, and quite unworthy of Mechanical Engineers 
who number amongst them some of the finest intellects of 
thiscountry. The question has been so ably and fully 
treated in your pear and the letters of last week, espe- 
cially by ‘* Policy ” and ‘‘ Consulting Engineer,” that I 
will say no more than that I trust every member who 
has the success of the Institution of Mechanical Engineers 
at heart will take such measures at the annual meeting on 
the 24th and 25th of January, as shall insure the passing 
of Mr. Paget’s amendment to bye-law 20. In this way it 
appears to me that the services of the secretary most 
suitable to the Institution will be secured. 

Ihave the honour to be, Sir, your obedient servant, 

ANOTHER LONDON MEMBER. 

January 3, 1884. 

To THE Epitor oF ENGINEERING. 

Sir,—As a member of nearly twelve years’ standing, 
who has experienced, on numerous occasions, the attention 
and courtesy of the assistant secretary, Mr. Bache, I must 
express profound regret that any change should be pro- 
posed involving the loss of that gentleman’s most 
valuable services to the Institution. I think you are 
entitled to the gratitude of members having the welfare 
of the Institution at heart for the spirit with which you 
have taken up this matter; and I hope the result will be 
that the ill-considered proposals to which exception has 
been so widely taken, will be withdrawn. I am quite at one 
with Mr. Arthur Paget when he proposes that the secre- 
tary shall devote the whole of his time to the work of the 
Institution, and shall not engage in any other business or 
wofession. I may state that when the late secretary, 
Mr. W. P. Marshall, retired, I, for one, entertained 
hopes that Mr. Bache might be appointed to succeed 
him; as it seemed to me that his practical experience 
under the late secretary specially qualified him for the 
post; also, that there was ample evidence to show he 
might be relied upon to fultil with care, energy, and 
honesty of purpose, any duties imposed upon him. In 
other words, such an appointment, according to my view, 
would not have been in the nature of an experiment. 

In saying this, I do not wish to be understood as im- 
plying anything whatever in disparagement of the services 
rendered to the Institution by the present secretary, whose 
time, however, it would appear, could not be wholly 
devoted to the Institution, except, presumably, at a 
greater cost than that body is prepared to incur. 

Your obedient servant, 
W. Lioyp WIse. 





TRAIN SPEEDS. 
To THE EpiTor OF ENGINEERING. 

Srr,—Arguments like the following we often find used 
in print and elsewhere. ‘‘ Unfortunately for the advocates 
of very fast travelling, the resistance to traction increases 
as the square of the velocity ; an express engine drawing 
a train of a total weight of 150 tons on the level at a speed 
of 60 miles an hour, has to overcome a resistance of 43.57 lb. 
per ton, or a total of 6535 1b. ; butif the speed be reduced 
to 50 miles per hour, the resistance will be only 5000 lb. 
The question then becomes a matter of simple calculation. 
is the extra 10 miles an hour in speed worth the addi- 
tional coal consumed in overcoming the additional 1435 lb. 
of resistance ?” 

Now, Sir, I submit, the question does not become a 
matter of simple calculation, even accepting the figures 
as substantially correct or correct enough for the purpose. 
Simply because such a course would imply that the ques- 
tion was begged and a fallacy thereby implied, by sub- 
stitution of one factor for the whole. It is clear enough 
a fallacy is fostered by the assumption being made, 
that the coal consumption is the question at issue, 
because a greater speed may be attained without increase 
of fuel consumption, by the simple process of reducing 
the gross weight of the engines and carriages, i.e., the 
same object can be attained by at least two other modes 
than louking at the fuel account—increase of tractive 
power or reduction of weight. 

Having entered my protest at things being taken up by 








the middle instead of by one of the proper ends, I have 
to request your insertion of this letter at your convenience, 
affecting as it does many travellers from Manchester and 
neighbourhood. 
Yours, &c., 
ASSINOBOYNE. 
December 24, 1883. 


BLOWHOLES IN STEEL INGOTS. 
To THE EpitorR OF ENGINEERING. 

Sir,—The interesting and really important question of 
gas in steel is, I am glad to see, again under discussion. It 
is always well when the question at issue is abstract and 
not easily capable of experimental proot, to illuminate it 
by reasoning from analogy and from a probability point 
of view; and in the face of observations and analyses 
which are entirely at variance with those of Dr. Miiller, 
I hope to be able to show that there is some justification 
for the ex cathedra opinion that hydrogen is not the cause 
of blowholes in steel. 

Several statements in the discussion have been passed 
unchallenged. There is one at the end of Dr. Miiller’s 
pamphlet in which he compares the liberation of hydrogen 
in steel to the liberation of graphite in pig iron. This 
comparison is not tenable, for, first, every founder knows 
that the kish is not completely alloyed in the liquid metal, 
but often comes off freely from it. Again, by rapid cool- 
ing no kish will show itself, while in ingot iron the more 
rapid the cooling the more conspicuous the blowholes. 
What, then, becomes of Dr. Miiller’s comparison? An 
argument is also founded on the assertion ‘‘CO not being 
an element cannot form an alloy.” This statement is un- 
supported. We have true alloys in the case of fats, say 
tallow and paraffine. Guthrie’s cryvhydrates are also 
to all intents alloys. 

I cannot follow Dr. Miiller’s argument which seems to 
be derived from the fact that carbon is, of all the con- 
stituents in pig iron, the only one which is separated in 
the graphitic form. I may be permitted to point out that 
carbon is the element which has the highest fusing point, 
and thus in degree forms an exception to the other ele- 
ments, and will in conformity with ordinary laws of 
crystallisation, crystallise out before any other element, 
The same explanation will obtain with the chilling and 
slow cooling of grey pig iron, the more rapid the cooling 
the smaller the crystals, and reversely. These results being 
in conformity with elementary laws form no clue to the 
anomalous proposition before us. But is carbon the only 
constituent separated in the graphitic form? I am inclined 
to regard the appearance of glazed pig as due to silicon 
separated in the graphitic form. 

In view of the situation, the question whence comes the 
hydrogen which is said to produce the blowholes, should 
have some sort of an answer. There are distinct reasons 
why hydrogen should exist in pig iron and coke, and Mr. 
Parry has been conspicuous in proving the content to be 


high. My supposition is that no hydrogen or any other | 


gas would be found in liquid iron ; when, however, this is 
run on the beds, the water, invariably present during cool- 
ing, affords the hydrogen. 

I cannot conceive either the retention of the hydrogen 


or the decomposition of water and the occlusion of hydrogen 
i 


during a Bessemer blow. 

Again, the results of Mr. Parry’s experiments are that 
carbonic oxide and not hydrogen is the cause of the blow- 
holes, and therefore the two chemists are in direct op- 
position. I have had some experience in research work of 
this description, as well as in the manufacture of steel, 
and I must say that the method adopted by Dr. Miiller 


is tome far from perfectly certain. Dr. Miiller puts a} 


plate luted with clay over the mould as soon as the latter 


is filled, and withdraws the developed gases. What | 


guarantee has he that the water from the lute is not 
decomposed by the white-hot steel, and so affords the 
hydrogen? If the aperture of the leading-off tube be 
near the white-hot metal hydrogen must be produced. 
Respecting his experiments of drilling steel under water, 
these have been met by the most clenching explanation of 
Mr. E. W. Richards, who decomposed water rapidly by 
working a blunt drill on to an ingot, no steel was removed, 
yet the volume of disengaged hydrogen was as great as 
when a sharp drill was used. Dr. Miiller “‘ did not think it 
necessary with regard to the doubts of some persons not 
chemists (query theorists) to employ oil or mercury as an 
isolating liquid.” 

I consider Dr. Miiller’s explanation of the mechanical 
formation of the blowholes to be unsatisfactory ; my con- 
tention is that the blowholes imply the absence of thorough 
mixture of the additions used after turning down, and 


therefore the chemical development of carbonic oxide; | 
andI cannot admit that ‘‘ the radial tubules, horizontal | 
in the ordinary ingot, are caused and kept open by the | 


exhalation of gas from the already solidified metal ina 
state of transition.” An analogy to what occurs in a steel 
ingot may be found in the solidification of a block of any 
fused material, which is cooled from the sides, and the 
artificial manufacture of ice offers great facilities for the 
study of this part of the subject. I have watched 


the reeaie. in ice machines of water which contained a | 
e 


considerable quantity of air, and the result has been a 
ame we exact model of a steel ingot in ee ice. 

ndeed no other result could be expected, as the bubbles in 
the compression of the semi-fluid media will be pressed 
intothe part/of greater fluidity, and hence will be horizontal 
in direction. The spontaneous development of gas in the 
ingot of ice or steel, which imperfect mixture implies, 
will not of course alter the result. 

I do not question that hydrogen exists in steel—in fact 
in the Iron and Steel Institute Journal of 1881, page 207, 
I have suggested a pretty lecture experiment showing 
how its presence may be demonstrated. I only question 
the production of blowholes by it. 





The presence of hydrogen in steel is, I believe, entirely 
due to the decomposition of water and hydro-carbons, 
and probably the principal source is the moisture in the 
air. Oxidation of steel is evident, and I have, in the 
paper alluded to, given experimental proof that water is 
necessary for the oxidation of steel. Is it not therefore 
most probable that hydrogen, in virtue of its excessive 
mobility, is preferentially occluded, turning out other 

ases in virtue of such mobility? The hydro-carbon of the 

uel used in mill furnaces may be a second source of 
hydrogen. It was, I believe, a lecture experiment of Dr. 
Percy to increase the hardness of a soft iron wire by hold- 
ing it ina gas flame for a few minutes. If the carbon 
could be thus alloyed, why not the hydrogen ? 

These facts, however, form no ground for supposing that 
the hydrogen unquestionably present in pig can remain 
in the metal throughout the Bessemer process. If the 
percentage in the pig be uniformly retained, the elastic 
force of the gas must remain uniform—a condition quite 
opposed to physical laws. Again, is it conceivable that 
hydrogen and oxide of iron can exist together at the finish 
of the blow’? Further, it isa matter of practical chemistry 
that, by sending a large volume of gas through a liquid 
containing a second gas, that the latter may be entirely 
removed and the liquid is really washed free from it. 

Here I consider : 

1. That both sets of Dr. Miiller’s experiments are very 
probably erroneous. 

2. That there is every reason why hydrogen should not 
be the cause of blowholes in steel. 

3. That the hydrogen existing in pig coke and steel is 
due to the decomposition of water principally from the 


air. 
4. That there is every probability of the bluwholes 
being due to carbonic oxide, on account of the very 
thoroughly attested fact that the higher the carbon or 
the more thoroughly agitated the metal the greater the 
absence of the blowholes.; 
Yours faithfully, 
ALEX. E. Tucker. 
Bolckow, Vaughan, and Co., Cleveland Steel Works, 
Middlesbrough, December 31, 1883. 





THE CHAIN BRAKE ON THE NORTH- 
WESTERN RAILWAY. 
To THE Evitor OF ENGINEERING. 
S1r,—I was surprised to see the letter in your issue of 
the 21st on this subject signed by Stephen H. Terry, 
Assoc. Mem. Inst. C.E., and I would recommend that 
| gentleman in future before rushing into print to make 
himself acquainted with the whole facts on any matter on 
which he may wish to address you. 
It is true that the train consisted of twelve vehicles, 
but it is not a fact that the driver controlled his engine 
and tender brake and two coaches only. Asa matter of 
fact the driver controlled in addition to his engine and 
tender brake seven of the vehicles out of the twelve com- 
posing the train. 
| I think your correspondent will regret having troubled 
you with his letter, as from the above statement he will 
see that he has been labouring under a mistake. 

I am, Sir, yours obediently, 

Crewe, December 28, 1883. ANOTHER ASSOCIATE. 














TWIST DRILLS. 
| To THE EpiTor OF ENGINEERING. 

Srtr,—In your issue of December 21, 1883, I have read 
| with much care your interesting description of drilling, 
tool grinding, &c., which were seen at the Gresley Works, 
Manchester, when one of your staff recently. favoured 
them with a visit. There are, however, a few small 
additions and corrections which perhaps you will kindly 
bring before your readers. 

In the old form of flat forged drills of sizes say from 
8 in. up to 3 in. or larger, there is not much chance of 
judging by the eye whether one lip is the exact length 
and angles of theother. The larger the drill is, or in other 
words, the longer the lips are the more difficult it is to 
judge whether one lip is an exact fac-simile of the other 
by eyesight, and if the stems and flattened parts are 
merely black forgings, comparatively rough in outline, as 
is usually the case in ordinary drills, so much greater is 
the difficulty of judging whether each lip is a fac-simile of 
the other. 

Again, it is more difficult to grind a common flat forged 
drill accurately than a twist drill, for the reason that the 
| latter has a truly finished outline as a guide to work from, 
| which the former has not. This outline or contour of a 
drill is the only portion of it from which accuracy is to be 
obtained, whether relying upon a mechanical system of 
grinding, or striving by hard grinding with the application 
of angle gauges, &c., to arrive at something approaching 
to accuracy. 

When any difficulty is experienced in penetrating metal 
with a large size twist drill in consequence of the thickness 
of its centre part, a smaller sized one can first be used to 
produce a leading hole, in which case the thickness of the 
point is immaterial. 

The use of the peint-thinning machine, illustrated by 
Figs. 3 and 4, page 570, of your number of December 
21st, is to do away with the necessity of first drilling 
this leading hole, for when the point is properly thinned 
the required size of hole can be produced by once passing 
the drill through the metal and no leading hole is neces- 
sary. All loss of time required to drill (in every case) 
| a leading hole first, is saved ; in fact, with the drills with 
| thinned points, the same number of holes is drilled by 
| passing once through the metal instead of having to 

pass through it twice. 
| It is not practicable to produce from grit-stone a wheel 
small and delicate enough for thinning the lips of twist 
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drills, and it is therefore not possible to employ so thin a 
wheel made of any material better than emery. 

On page 571 you should have described that the 14 
hours per day sufficed for grinding all the twist drills 
(not tools) requisite to do all the drilling on a machine 
works, where in all 260 men are employed, and for the 
tool grinding (which no doubt you will remember is also 
done mechanically), one grindstone, constructed specially 
for the purpose, is requisite to regrind all the cutters used 
in the toolholders; a second stone of this description 
being pretty fully employed in grinding the new cutters 
for the toolholders daily supplied to clients. 

W. Forp Sita, 

Gresley Works, Salford, January 1, 1884. 








INDICATOR GEAR FOR OSCILLATING 
ENGINES. 
To THE Ep1ToR OF ENGINEERING. 

Sir, — Inclosed I send you a sketch of a simple indica- 
tor gear for oscillating engines, which will defeat the 
inaccuracy experienced with long cords attached direct to 
the piston rod. The construction and action of this gear 





will be readily seen from the illustration. The bracket N 
is to be provided with an adjustable key which is fitted 
exactly into the spiral groove planed in rod R and gives 
half a turn at each up-stroke and down-stroke to the small 
quadrant fixed on the bottom end of the rod. 

Kirkcaldy, November, 1883. Dr. WULFF. 








TOWAGE BY ENDLESS CHAINS. 
To THE EpriTor OF ENGINEERING. 

Srr,—Eleven or twelve years ago Mr. Murray Jackson, 
of Budapest, made several experiments on the Danube, 
and the results were so satisfactory that he came to 
England to take out patents. 

A search at the Patent Office revealed the fact that 
towage by endless chains was then about thirty years old. 

M. Dupuy de Lome’s steering arrangements may be 
new, but I fancy that two chains have been tried before. 

Tours, &e., 
W. H. Massey. 
Twyford, Berks, December 26, 1883. 





FERGUSON’S MECHANICAL PARADOX. 
To THE EpiTor oF ENGINEERING. 

Srr,—Herewith is a rough tracing from a drawing by 
Ferguson (no doubt your draughtsman can make it right 
for the engraver). D is a fixed toothed wheel ona circular 
plate; the oblong frame, which is capable of motion round 
D as a centre, carries a thick toothed wheel gearing into D 
and F, both E and F move row 4 round their pivots, and 
above F sit two other loose toothed wheels G and H, both 
gearing into E and sliding freely over F. Dand E andF 

















have equal numbers of teeth, and on moving the whole 
frame carrying E and F on the plate, F has a reverse rota- 
tion, and any mark, or index, upon it will always point in 
a fixed direction. 

“Tf F had one tooth /ess than D, the effect produced on F 
by turning the frame, would be as much more counteracted 
by the wheel E, as is equal to the space of one tooth in F; 
and therefore, whilst the frame be turned round, the 
wheel F would be turned the contrary way, as much as 





the space taken up by one of its teeth.” But if F had one 
tooth mae than D, then F would turn on its centre in the 
direction of the motion of the frame, the space of one of 
its teeth (the wheel E always turns in the direction of the 
motion of the frame.) Therefore let two loose wheels rest 
loosely on F and gear into E, one wheel having a tooth 
less, and the other a tooth more than E, one would have, 
whichever way the frame moved, one wheel turning the 
— way, another the contrary way, and a third no way at 
all. 

Ferguson used this arrangement in one of his orreries 
(for which instruments he was famous), the wheel moving 
no way at all was employed to exhibit the moon, always 
showing the same face to the earth. 

Tam, Sir, yours faithfully, 

Chester, December 22, 1883, G. PINNINGTON. 


To THE Ep1ToR OF ENGINEERING. 

Srr,—The “‘ fallacy” lies in the fact that the three thin 
wheels being all of the same diameter, and gearing into 
the same wheel, have presumably the same number of 
teeth. The lower one, however, has the same number of 
teeth as the thick wheel which rolls round it, the middle 
one has one tooth less, and the upper one has one tooth 
more. Yours obediently, 

Avex, P. Trorrer. 

7, Furnival’s Inn, London, E.C., December 22, 1883, 





To THE EpiToR or ENGINEERING. 

Str,—The subject of ‘‘A Hyderabader’s” letter in 
a recent issue took my fancy, and I designed a small 
machine in which one large wheel when geared into three 
thin wheels upon one shaft, can actuate the same in a 
manner as described by Ferguson in his letter to a ‘* Scotch 
minister.” 

Next day I had a discussion with friends upon the 
same subject, who induced me to order at once a few 
models of the paradox as conceived by me, to be placed 
under their Christmas-tree. On the next following day I 
made a search for any other description of Ferguson’s 
paradox, when I found it described in several works ; 
among others in Goodeve’s well-known ‘‘ Text Book on the 
Principles of Mechanism,” on page 161. The main points 
of the original paradox I then found to be the same as 
conceived by me when reading the letter in your last issue, 
viz., that the one thin wheel which turns the same way as 
the thick wheel, must havea greater number of teeth than 
the thick wheel. The second thin wheel which turns in a 
contrary direction to the thick wheel, must have a smaller 
number of teeth than the thick wheel, while the third 
thin wheel which turns no way atall, must have the same 
number of teeth as the thick wheel. Notwithstanding 
the similarity of the arrangement of the number of teeth 
on the four wheels, the paradox as conceived by me differs 
from the original, which latter, I submit, does not fully 
produce the effects as stated by Ferguson in his letter. 

As you can see from the illustrations in Goodeve’s 
treatise, and fromthe following model madeas the original 
paradox, Ferguson employed in fact five wheels, and 
this fifth wheel (not mentioned at all in his letter) is 
absolutely required to actuate the Ferguson paradox. 

This fifth wheel is fixed upon a shaft in the centre of 
the base of the paradox. Around this shaft moves freely 
an arm, to which two other shafts are attached ; the next 
shaft from the centre carries the thick wheel, having 60 
teeth. The third shaft carries the three thin wheels, 
having respectively 60, 59, and 61 teeth. When the arm 
is rotated around the'fixed wheel, the motion given to the 
thick wheel will then actuate the three thin wheels as 
specified by Ferguson. The motions of the two thin 
wheels are & 
with me, not admit that the third thin wheel “turns 
no way at all;” in fact, it describes a circle, whose radius 
is the distance between its own centre and the centre of 
the fifth fixed wheel, during each rotation through this 
circle the wheel turns once round its own centre. This 
double rotation keeps this wheel always in the same rela- 
tive position towards the base of the paradox, and thus 
‘* seemingly ” it turns no way at all. 

The paradox as conceived by me is simpler and anwers 
literally the description or specification given by Ferguson 
in his letter. 

I employ only one thick wheel and three thin wheels, 
Fig. 2, the latter placed upon a shaft in the centre of the 
base ; around this shaft moves fieely a small arm which 
carries a shaft upon which again the thick wheel 
is freely movable, and this thick wheel is well geared into 
the three thin wheels. When rotating, the arm by the 
small handle, it can be seen that the lowermost thin 
wheel is at rest, “‘ literally turns no way at all,” the 
second wheel turns in a contrary direction, and the upper- 
most wheel turns in the same direction as the thick wheel, 
but whenever the thick wheel is turned directly by hand 
all the three thin wheels turn in a contrary direction, as 
in the ordinary way. 

I produce this effect by giving the thick wheel 
and the lowermost thin wheel 33 teeth, the second thin 
wheel 32, and the uppermost thin wheel 34 teeth. To the 
centre shaft, upon which the three thin wheels rotate, I 
fix below the wheels a plate nearly as large as the thin 
wheels, so that the lowermost thin wheel may rest thereon 
with as much friction as possible ; and the two other thin 
wheels I keep slightly at a distance from each other and 
from the lowermost thin wheel by very small washers, so 
that the least possible friction may be Bevo themselves 
and the lowermost wheel. A small spiral spring presses 
the three thin wheels together, and particularly the lower- 
most thin wheel, upon its friction plate. When the arm 
carrying the thick wheel is rotated, the difference of fric- 
tion between the lowermost thin wheel and the other 
three wheels will keep this lowermost thin wheel at rest 
and the motion given to the thick wheel must actuate the 


rdly visible, and I think many readers will, | 


other two thin wheels (having different number of teeth 
as specified by Ferguson. As obvious, the whole is at 
present a mere mechanical toy, but some practical appli 





cation, for example, a revolution counter, could be con- 
structed from it, and in such an application the lowermost 
wheel should be fixed to its shaft instead of holding it by 
friction, 
I am, Sir, your obedient servant, 
CHARLES F, Hernricus. 
London, December 24, 1883. 
To THE Epitor oF ENGINEERING. 

Sir,—I found to-day in the British Library a full de- 
scription of the original paradox by Ferguson himself in 
the following works: 1. ‘‘ Description and Use of a New 
Machine called the Mechanical Paradox. Invented by 
James Ferguson, F.R.S.” London, 1764. (The illustra- 
tion is lost from this work). 2. ‘‘Select Mechanical 
Exercises. Illustrated with Copper Plates, to which is 
Prefixed a Short Account of the Life of the Author,” by 
James Furguson, F.R.S. London, 1873. 

The original paradox is of the same construction as 
| shown in Goodeve’s treatise. The incident with the 
| watchmaker is not mentioned at all; Ferguson has, how- 
| ever, made use of the paradox for the construction of an 
“orrery,” which ‘‘ shows the different length of days and 
nights, the vicissitudes of the seasons, theretrograde motion 
of the nodes of the moon’s orbit, the direct motion of the 
apogeal points of her orbit, and the months in which the 
sun and moon must be eclipsed.” 

Ferguson himself was fully aware of the apparent in- 
consistency of his description of the paradox and the 
actual working of it. He says on page 48 as follows: 

‘ Before we explain the principle on which these three 
different effects depend it will not be improper to fix 
some certain criteria for bodies turning or not turning 
round their own axes or centres, and to make a distinction 
between absolute and relative motions.” 

On page 51 Ferguson argues as follows: 

‘*If a ship turns round, and at the same time a man 
stands on the deck without moving his feet, he is turned 
absolutely round by the motion of the ship, though he 
has no relative motion with respect to the ship. But if 
whilst the ship is turning round, he endeavours to turn 
himself round the contrary way, he thereby only undoes 
the effect that the turning of the ship would otherwise 
have upon himself ; and is in fact so far from turning 
absolutely round, that he keeps himself from turning at 
all; and the ship turns round him, as round a fixed 
axis, although with respect to the ship he has a relative 
motion.” 

Evidently Ferguson was not aware that a paradox could 
be made answering literally the specification given by him, 

Lam, Sir, your obedient servant, 
CuHar_es FI’, HEINRICHS, 





London, January 1, 1884. 

[We have selected the foregoing letters from a large 
number on the same subject that have been sent us for 
publication. We believe that our readers will agree with 
us that a large amount of credit is due to Mr. Heinrichs 
for his prompt solution of a problem conceived and 
executed by Ferguson in a very different manner to that 





described by him in the extract we published.—Ep, E,.] 
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THERMODYNAMICS. 


Tue first of the six Institution lectures on “ Heat in 
its Mechanical Applications,” was delivered on Thursday 
evening, the 15th of November, by Professor Osborne 
pee M.A., F.R.S., the subject being ‘‘ The General 
Theory of Thermodynamics.” The following is an abstract 
of the lecture : 

Thermodynamics was a very difficult subject. The 
reasoning involved was such as could only be expressed 
in mathematical language ; but this alone would not pre- 
vent the leading facts and features of the subject being 
expressed in popular language. The physical theories of 
astronomy, light, and sound involved even more mathe- 
matical complexities than thermodynamics, but these 
subjects had been rendered popular, and this to the great 
improvement of the theories. : 

What rendered the subject of thermodynamics so 
obscure, was that it dealt with a thing or entity (heat), 
which, although its effects could be recognised and 
measured, was yet of such a nature that its mode of ope- 
ration could not be perceived by any of our senses. Had 
clocks been a work of nature, and had the mechanism 
been so small that it was absolutely imperceptible, 
Galileo, instead of having to invent a machine to perform 
a definite function, would have had, from the observed 
motion of the hands, to have discovered the mechanical 

orinciples and actions involved. Such an effort would 
ee been strictly parallel to that required for the dis- 
covery of the ene principles of which the pheno- 
mena of heat were the result. 

In the imagined case of the clock, the discovery might 
have been made in two ways. By the scientific method ; 
from the observed motion of the hands the fact that the 
clock depended on a uniform intermittent motion, would 
have led to the discovery of the principle of the uni- 
formity of the period of vibrating bodies ; and on this 

rinciple the whole theory of dynamics might have been 
Cail. Such a theory of mechanics would have been 
as obscure, but not more obscure than the theory of 
thermodynamics based on its two laws. But there was 
another method ; and it was by this that the theory of 
dynamics was brought to light—to invent an artificial 
clock, the action of which could be seen. It was from the 
actual pendulum that the principles of the constancy of 
the periods of oscillating and revolving bodies were dis- 
covered, whence followed the dynamical theories of as- 
tronomy, of light, and of sound. 

As regarded the action of heat, no visible mechanical 
contrivance was discovered which would afford an ex- 
ample of the mechanical principle and motions involved, 
so that the only apparent method was to discover by 
experiment the laws of the action of heat, and to accept 
these as axiomatic laws without forming any mental 
image of their dynamical origin. This was what the 
present theory of thermodynamics purported to be. 

In this form the theory was purely mathematical and 
not fit for the subject of alecture. But as no one who 
had studied the subject doubted for one moment the 
mechanical origin of these laws, Professor Reynolds 
would be following the spirit, if not the letter of his sub- 
ject, if he introduced a conception of the mechanical 
actions from which these laws sprung. This he should 
do although he doubted if he should have so ventured, 
had it not been that while considering this lecture he hit 
upon certain mechanical contrivances, which he would 
call kinetic engines, which afforded visible examples of 
the mechanical action of heat, in the same sense asthe 
pendulum was a visible example of the same principles as 
those involved in the phenomena of light and sound. 
Such machines, thanks to the ready help of Mr. Foster, 
his assistant in constructing the apparatus, he should 
show, and he could not but hope that these kinetic 
engines might remove the source of the obscurity of 
thermodynamics on which he had dwelt. 

The general action of heat to cause matter to expand 
was sutticiently obvious and popularly known ; also that 
the expanding matter could do work was sufficiently 
obvious. But the part which the heat played in doing 
this work was very obscure. 

It was known that heat played two, or it might be said 
three, distinct mechanical parts in doing this work. 

These parts were : 

1. To supply the energy necessary to the performance 
of work. 

2. To give to the matter the elasticity which enabled it 
to expand—to convert the inert matter into an acting 
machine. 

3. To convey itself, i.¢., heat, in and out of the matter. 

This third function was generally taken for granted in 
the theory of thermodynamics, although it had an im- 
portant place in all applications of this theory. 

he idea of making a kinetic engine which should be 
an example of action such as heat, had no sooner occurred 
to him than various very simple means presented them- 
selves. Heat was transformed in matter by the expan- 
sion caused by heat. 

At first he tried to invent some mechanical arrange- 
ment which would expand when promiscuous agitation 
was imparted to its parts, but contraction seemed easier 
—this was as good. All that was wanted was a mechanism 
which would change its shape, doing work when its parts 
were thrown into a state of agitation. 

In order to raise a bucket from a well either the rope 
was pulled or the windlass wound—such a machine did 
not act by promiscuous agitation ; but if the rope was a 
heavy one (a chain was better) and it was made fast at 
the top of the well so that it just suspended the bucket, 
then if it was shaken from the top waves or wriggles 
would run down the rope until the whole chain had 
assumed a continually changing sinuous form. And since 
the rope could not stretch, it could not reach so far down 
the well with its sinuosities as when straight, so that the 








bucket would be somewhat raised and work done by 
promiscuous agitation. The chain would have changed 
its mechanical character, and from being a rigid tie in a 
vertical direction would possess kinetic elasticity, i.e., 
elasticity in virtue of the motion of its parts, causing it to 
contract its vertical length against the weight of the 
bucket. Now it was easy to see in this case that to perform 
this operation, the work spent in shaking the rope per- 
formed the two parts of imparting energy of motion to the 
chain and raising the bucket. A certain amount of 
energy of agitation in the chain would be necessary to 
cause it to raise a bucket of a certain weight through a 
certain distance, and the relation which the energy of 
agitation bore to the work done in raising the bucket, 
followed a law, which if expressed would coincide exactly 
with the second law of thermodynamics, The energy of 
agitation imparted to the chain was virtually as much 
spent as the actual work in raising the bucket, that was 
to say, neither of these energies could be used over again. 
If it was wanted to do further work, the raised bucket 
was taken off, and then to get the chain down again it 
must be allowed to cool, i.é., the agitation must be allowed 
to die out ; then attaching another bucket, it would be 
necessary to supply the same energy over again. p 

He had other methods, besides the simple chain, which 
served better to illustrate the lecture, but the principle 
was the same. 

In one there was a complete engine with a working 
pump. By mere agitation the bucket of the pump rose, 
lifting 51b. of water 1 ft. high; before it would make 
another stroke the agitated medium must be cooled, i.e., 
the energy which caused the elasticity must be taken 
out, then the bucket descended, and being agitated again, 
made another stroke. 

He felt that there was a childish simplicity about these 
kinetic-engines, which might at first raise the feeling of 
‘* Abanaand Pharpar” in the minds of some of his hearers. 
But this would be only till they realised that it was not 
now attempted to make the best machine to raise the 
bucket, but a machine that would raise the bucket by 
shaking. These kinetic engines were no mere illustra- 
tions or analogy of the action of heat, but were instances 
of the action of the same principles. The sensible energy 
in the shaking rope only differed from the energy of heat 
in a metal bar in this way. The temperature of the bar, 
ascertained from absolute zero, measured the mean square 
of the velocity of its parts multiplied by some constant 
depending on the mass of these parts. So the mean 
square of the velocity of the links of the chain multiplied 
by the weight per foot of the chain, really represented 
the energy of visible agitation in the chain. ‘ 

The waves of the sea constituted a source of energy in 
the form of sensible agitation ; but this re could not 
be used to work continuously one of these kinetic 
machines, for exactly the same reason as the heat in the 
bodies at the mean temperature of the earth’s surface 
could not be used to work heat engines. 

A chain attached to a ship’s mast in a rough sea would 
become elastic with agitation, but this elasticity could 
not be used to raise cargo out of the hold because it would 
be a constant quantity as long as the roughness of the sea 
lasted. 

Besides the waves of the sea, there was no other source 
of sensible agitation, so there had been no demand for 
kinetic engines. Had it been otherwise, they would not 
have been left for him to discover—or had they been, he 
might have been tempted to patent the inventions. But 
there had been a demand for what might be called sensible 
kinetic elasticity to perform for sensible motion, the part 
which heat elasticity performed in the thermometer. 

And it had not been left for him to invent kinetic 
mechanism for this purpose, although it might be that its 
semblance to the thermometer had not_been recognised. 
The principle was long ago applied by Watt. The com- 
mon form of governors ms steam engine acted by kinetic 
elasticity, which elasticity, depending on the speed at 
which the governors were driven, caused them to contract 
as the speed increased. The governor measured by con- 
traction the velocity of the engine, while the thermometer 
measured by expansion the velocity in the particles of 
matter which surrounded it ; so that it could now be seen 
that, having to perform two operations, the one on a visible 
scale, the other on a molecular scale, the same class of 
mechanism had been unconsciously adopted in performing 
both operations. 

The purpose for which these kinetic engines was put 
forward was not that they might be expected to simplify 
the theory of thermodynamics, but that they might show 
what was being done. The theory of thermodynamics 
could be deduced by the laws of motion from any one of 
these kinetic engines, just as Rankine deduced it from the 
hypotheses of molecular vortices. 

Nothing had yet been said of the third part which heat 
played in performing work, namely, conveying heat in 
and out of matter. It was an innovation to introduce 
such considerations into the subject of thermodynamics, 
but it properly had a place in the theory of heat engines. 
It was on this part that the speed at which an engine 
would perform work depended. 

The kinetic machines showed this. If one end of a 
chain was shaken the wriggle ran along with a definite 
speed, so that a definite interval must elapse before 
sufficient agitation was established to raise the bucket ; 
further, an-interval must elapse before the agitation could 
be withdrawn, so that the bucket might be lowered for 
another stroke. The kinetic machine, with the pump, 
could only work at a given rate. He could increase this 
rate by shaking harder, but then he expended more 
energy in proportion to the work done. ‘This exactly 
corresponded with what went on in the steam engine, 
only owing to the use of separate vessels, the boiler, 
cylinder, and condensers, the connexion was much con- 
fused, But it was clear that for every horse-power 








(2,000,000 foot-pounds per hour) 15,000,000 foot-pounds 
had to be passed from the furnace into the boiler, as out 
of the 15,000,000 no more than 2,000,000 could be used for 
work, the remaining 13,000,000 were available for forcing 
the heat into the boiler and out of the steam in the con- 
denser, and they were usefully employed for this pur- 


se. 

The boilers were made as small as sufficed to produce 
steam, and this size was determined by the difference of 
the internal temperatures of the gases in the furnaces, 
and the water in the boiler; and whatever diminished 
this difference would necessarily increase the size of the 
heating surface required, i.e., the weight of the engine. 
The power which this difference of temperature represented 
could not be used in the steam engine, so it was usefully 
employed in diminishing the size of the engine. 

Most of this power, which in the steam engine was at 
least eight times the power used, was spent in getting the 
heat from the gases into the metal plates, for gas acted 
the part of conveyance far less readily than boiling water 
or condensing steam. If air had to be heated inside the 
boiler and cooled in the condenser with the same differ- 
ence of temperature, there would be required thirty or 
forty times the heating surface—a conclusion which 
sufficiently explained why attempts to substitute hot air 
for steam had failed. In one respect the hot air engines 
had an advantage over the steam engine. During the 
operation in the cylinder the heat was wanted to be kept 
in the acting substance. This was easy with air, for it 
was such a bad conductor of heat that unless it was in a 
violent state of mternal agitation it would lose heat but 
slowly, although at a temperature of 1000 deg. and the 
cylinder cold. 

Steam, on the other hand, condensed so readily that 
the temperature of the cylinder must be kept above that 
of the steam. It was this fact which limited the tempera- 
ture at which steam could be used. Thus, while hot air 
failed on account of true economy, the practical limit of 
the economy of steam was fixed by that which a cylinder 
would bear. These facts were mentioned because at the 
present time there appeared to be the dawn of substitut- 
ing combustion engines in place of steam engines. 

Combustion engines, in the shape of guns, were the 
oldest form of heat engine. In these, the time required 
for heating the expansive agent was zero, while they had 
the advantage of incondensible gas in the cylinder, so 
that if the cylinder was kept coo] it cooled the gas but 
slightly, although this was some 3000 deg. in temperature. 

The disadvantage of these engines was that the hot gas 
was not sufficiently cooled by expansion, but a consider- 
able amount of the heat carried away might be used 
again could it be extracted and put into the fresh charge ; 
to do this, however, would introduce the difficulty of 
heating-surface in an aggravated form. However, sup- 
posing the cannon to have been tamed and coal and 
oxygen from the air to be used instead of gunpowder, 
thermodynamics showed that such engines should still 
have a wide margin of economy over steam engines, be- 
sides the advantage of working with a cold cylinder and 
at an unlimited speed. The present achievement of the 
gas engine, stated to be some 2,000,000 foot-pounds per 
ton of coke, looked very promising, and it was thus not 
unimportant to notice that whatever the art difficulties 
might be, thermodynamics showed no barrier to further 
economy in this direction, such as that which appeared 
not far ahead of what was already accomplished with 
steam engines. 

But however this might be, he protested against the 
view which seemed somewhat largely held that the steam 
engine was only a semi-barbarous machine, which wasted 
ten times as much heat as it wsed—very well for those 
who knew no science, but only waiting until those better 
educated had time to turn their attention to practical 
matters, and then to give place to something better. 
Thermodynamics showed the perfections, not the faults, 
of the steam engine, in which all the heat was used, 
and could only enhance the admiration in which the work 
of those must be held who gave, not only the steam engine, 
but the embodiment of the science of heat. 





REFRESHMENT ROOMS ON THE DENVER AND RIO GRANDE 
RaiLway.—The system adopted by the managers of this 
line is to erect handsome buildings for the refreshment 
rooms, and let them rent free to caterers, on the sole condi- 
tion of excellence in the quality of the food supplied and of 
all the arrangements for service. An inspector is appointed 
to superintend this department, and failure in the condi- 
tions entails forfeiture of the lease. The result is (as 
might be expected) highly satisfactory. 





A STEAMER FOR THE TRANSPORTATION OF MACHINERY. 
—We are informed by Mr. G. Elliott Bromage, partner of 
the firm of Tattam and Co., shipowners, Gracechurch- 
street, E.C., that he is building on the Clyde a steamer 
especially adapted for the carrying of the largest packages, 
to be named the Engineer. She will be of good power, 
and very light draught for bar harbours, and capable of 
receiving into her holds larger packages than any steamer 
at present afloat. Some idea may be formed when we 
say that she can stow away two torpedo bvats, 85 ft. in 
length ; such boats have hitherto been carried on deck of 
large steamers, thus incurring heavy insurance premiums 
and risk of damage by sea. She will be especially adapted 
with powerful lifting sheer-legs and gear, and prove most 
suitable for carrying sleeping cars, 100-ton cranes, sheer- 
legs, bridgework, railway carriages, and so forth. She is 
expected to be ready for work early in April next, to be 
about 700 tons, free from hold beams, classed 100 A 1 at 
Lloyd’s, fitted with water ballast, powerful engines, 
winches, &c., and of extra strength and equipment for tLe 
special work for which she is intended, 
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In the Cases of Inventions communicated from Abroad the 
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Applications for Patents : 
L—Announced December 28. 
No. Name. No. Name. No. Name. 
1883 1883 1883 
6095 | Summers andj 5628 | Johnson 5666 | Edwards 
ay. (Leupold). (Gautier). 
5373 Haddan 5629 | Tolson and | 5667 | Hosmer. 
(Bain Elec- Tolson, 5668 | Von Naw- 
tric Co.) oago Thomson, rocki 
5500 | Abel 1 | Hill. (Dreyse and 
(Brandt). | 5634 | Chorlton. Collenbusch) 
5506 | Weigel. 5635 | Brinsmead. | 5669 | Wyllie. 
5536 | Darling. 5636 | Wilcox. 5670 | Lake 
5550 | Kidd. 5638 | Andersen. (Crébassa 
5596 | Greig. 5639 | Delf. & Rogniat). 
5597 | Rosenstock. } 5640 | Darby. 5671 | Bacon. 
5598 | Crowther andj 5641 | Martin. 5672 | Hannan. 
Moorhouse.} 5642 | Lake (Asper).{ 5674 | Nash. 
5601 | Parker, 5643 i 5675 | Thomson, ea 
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——_ 6645 | Kilbourn & | 5678 | Ward. 
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5610 | Lloyd. (Partly 5685 | Boult > 
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5613 | Lloyd Wise | 5651 e 5687 | Jones and 
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5614 ubert. (Dowling). (Reis). | 
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5616 | Hand-Smith. Taund and (Meatyard) k 
5617 | Aveling. De Sztg- 5691 | Wirth ; 
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Denis 5655 | wards and Pinsel- E: 
and Co.) | ret Sabrik Do- 
5619 | Boult (Gray).] 5657 | Nunan. naueschin- = 
5620 | Leech and | 5658 Thompson gen Mez : 
Bateson. (Paponot). and Co.) 
5621 | Von Naw- 5660 Suttonand | 5692 Lake ; 
ki | Kirkland. (Young). : 
(Albrecht).] 5661 Clark (Costa).] 5693 | Lake ‘2 
5622 | Jensen 5663 Barton. (Meatyard). # 
(Andersson)j 5664 Knowles. 5694 | Wirth ; 
5623 | Pearson. 5665 _ Humphreys &| (Stein). 
5626 | Roos. |  Milbourne.] 5695 | Webster. 
INVENTIONS raoree TED FOR SIx ae BY DEPOSIT OF 
MPLETE SPECIFICATION 
For anda see Corresponding N ool in Lists oy 
Applications for Patents. 
| 
No.| Name. No. Name. No. Name. 
1883 | 1883 | 1883 | 
5852 | Nichols. 6863 Lake (Parry)] 5899 Clarke and 
5858 | Boult 6864 Lake (Depp). Shrapnel. 
| (Tennent). | 5884 | Wood. 
NOTICES TO PROCEED. 
1.—Time for entering Opposition expires Friday, 
January 18, 1884. 
No. Name. No. | Name. No. Name. 
1883 1883 | 1883 
4074 | Boult 4262 Ash 4857 | Butlin. 
(Jacomy). | _ (Cummins)} 5174 | Urry. 
4098 | White. 4264 | Rumble and | 5354 | Butlin. 
4116 | Bayliss and Sea: 5468 | Rowe. 
Brown. 4268 | Batho. 5496 | Anderson. 
4163 | Enright. 4341 | Hinks. 5518 ng. 
4181 | Ségond. 4357 | Brewer. 5834 | Howard. 
4186 | Bell and 4455 | Haddan 6852 | Nichols. 
Davis (Schiltz). { 
| Sond 4625 | "Tab ) : 
agen- ‘owbray). 
busch). | . 
I1.—Time for entering Opposition expires Tuesday, € 
January 22, 1884. = 
No. | Name. No. | Name. No. Name. 
1883 1883 1883 
4126 | Newport. 4144 | Lake 4151 | Johnson 
4134 | Stevens. (Bonsilate (Boulé). 
Co.) 4155 | Singer. 
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No. Name. No. Name. No. Name. PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 
= ims DUTY OF 50/. HAS BEEN PAID AND REGISTERED, 
1883 Se eee Be? Ne ee erie 
4173 | Weckbecker | 4286 | Lawrence. 4617 | Thomson. 
& Schwabe. 4317 | Main and 644s Rylands. No. Name. No. Name. No. Name. 
4202 | Cryer and Dick, 554 all an 1880 188] 1880 
4203 aa” 4432 Haddan 6503 | Hutchinson 5485 | Wylie. 254 | Sutcliffe. 5471 | Hutchinson. 
Bell “| (Coster). | 5619 | Boult (Gray). | 5436 | Wylie and | 1880 5477 | Dancer and 
4230 anton 4450 | Dow. P 5644 | Abel ( arbe). Lockerbie. 5446 | Armstrong. Chappell. 
4248 | Newton 4454 | Haddan 5858 | Boult . 5504 | Lloyd Wise | 5493 / Tweddell, 5479 | Graddon. 
(Egleston). Blomquist, (Tennent). 5456 “oe Fielding 5508 | Fox and Hall 
4285 | Lawrence. uskirk, & 5457 Mills 7 pe a 
Bese) Nang ead ot | Machen). | —] st (Duryee). | _ wet 
PATENTS SEALED. 
1.—Sealed December 28. PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
peoneremeeens DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 
No. Name. No. Name. No, Name. 
Tess 883 1883 1883 No. Name. | No. Name. No. Name. 
2715 | Wellner. 8343 | Mumford. 3563 | Eyre 1876 | 1876 | 1877 
= | eh | ee leslie | See | Bae 5013 | Kennedy. 783 | De Mont and 
4248 | Whitehead. | 8380 | Sinclair. | | (Y Albicwy, | °!2| Weirand — | 5060 | Hymans. cme. 
8251 | Jordan. 3456 | Gedge 4043 De Castro. 
3279 | Stuart. (Cornely). | 4552 | Johnson pea 
$281 | McLaren. 3458 — ae ee 
sees | Zerebul. =| 2408 | Maxim. ae | eee SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
$2: 3512 | Gilbert and | 4787 Pitt (Del 
“Ta | cen ial THE WEEK ENDING DECEMBER 29, 1883, 
en 3520 ~ 9 gdon, | 4843 ——e Where Inventions are communicated from abroad, the Names, 
3202 | Po stan . Sprague, 4] 4879 , &c., of the Communicators are given in italics. 
3336 | Hol an oracns ¢) 5001 | Allison Copies of Specifications may be obtained at 38, Cursitor-street, 
. prague), | ” (Hinedale) hancery-lane, E.C., either personally, or by letter, enclosing 
: e t of price and postage, and addressed to Mz. H. READER 
ACK. 
I1.—Sealed December 31. 
—— 20h, ania eacetner: 2. corte, eames 
ndon. .]—The shakers and shoes 0} rashing machines 
No. Name. No. Name. No. Name. are operated by means of four outside cranks or eccentrics, a plain 
1883 1883 1883 straight shaft being used inside the machine. (April 11, 1883). 
3065 | Fox. 3341 | Dunn and 3601 | Windhausen. 1840. Lubricating Apparatus for Steam Engine 
3275 | Traill. Liddell. 3608 | Reddie Cylinders, &c.: T. Hollana, Troy, N.Y., U.S.A. [6d. 
3277 | Traill. 3348 | Hattersley | (Merrill) 3 Figs.j|—Refers to Patent 3888 of 1882, in which the oil is intro- 
3284 | Woodcock & and Hill. 3666 | Thompson duced into a cup or vessel communicating with a condensing 
Coulter. 3357 | Robertson. | (Le Rouz). chamber and is forced into a gauge-glass connected at its lower 
3294 | Schnerzel. 8365 | Whitehorn. | 3726 | Lewis. end to the cylinder. The apparatus is now provided with two 
8301 | Douglass. 3397 | Lake 4121 | Thompson gauge-glasses, so that it will supply oil to two cylinders. Refer- 
8309 | Tylor. (Hughes). | 4234 | Baillie. ring t6 the illustration, the chamber bis connected by an ordi- 
3311 | Cameron. 3411 | De Overbeck.} 4294 | Bayle nary union with across-piece screwed into the upper end of the 
3313 a ) = | ae. = | pr be oil vessel a. The steam enters the chamber b by the pipe d which 
ottin). 75 | Hopkinson. 732 | inson. 
8316 | Lake (Bruce).] 3495 | Salomons. 4788 | Pitt 
3321 | Wirth 3500 | Howard and | (Delany). 
(Reihlem). | Bousfield. | 4943 | Brotherhood, 
3322 | Von Naw- 3508 | Abel 4960 | Clark 
| rocki |  (Schierholz) | (Guilbert- 
| _(D' André). 3517 | Haddan | Martin). 
3332 | Needham. (Hencke 4971 | Lake 
3334 | Macdermott | and Co.) | (Canjield). 
| and Glover.{ 3545 Johnson | 
_3335 | Burghardt. (Fizary). 1 





FINAL SPECIFICATIONS FILED. 
Dec. 22, 1888. Nos. 3100, 3103, 3109, 3115, 3117, 3120, 3123, 3124, 
$126, 3127, 3129, 3130, 3132, 3133, 3135, 3137, 
3142, 3147, 3154, 3161, 3167, 3168, 3180, 3200, 
3218, 3983, all of the year 1883. 


oy 98h 09 2851, 3188, 3143, 3146, 3150, 3151, 3152, 3157, 
3158, 3159, 3163, 3187, 3206, 3239, 3250, 3330, 
all of the year 1883. 

at ae 3173, 3176, 3178, 3194, 3210, all of the year 
1883. 

eae 2757, 3182, 3184, 3186, 3189, 3190, 3195, $196, 
3197, 3198, 3201, 3203, 3208, 3224, 3229, 3231, 
3253, 3282, 3304, all of the year 1883. 

“a Se os 3204, 3205, 3207, 3213, 3222, 8225, 3233, 3242, 


___3254, 3257, 3296, 8297, all of the year 1883._ 
PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 





Name. No. | 














No. | Name. No. Name 

1880 | 1880 1880 | 

5272 | Rayner. 5333 | Stevens. 5351 | Blumenberg. 

5277 | Ahlborn. 5334 | Haddan 5352 | Pitt (Lugo). 

6280 | Griipel and |  (Larrabee).} 5357 | Lawrence, 

| Candelent.} 5336 | Handyside 5365 | Clark 

5284 | Seydel. (Reynolds |  (Closson). 

5285 | Steele. | and Rider} 5366 | Anderson and 

5289 | Molesworth. | 5337 | Bruneel | _ Mant. 

6290 | Mills (7're- (Giibler). 5370 | Brown. 
Easton. 5371 | Denans. 


| 
| naunay). | 5339 
} 
| 
| 


5292 | Abercrombie.} 5340 | Morgan- 5374 | Knight. 
5294 | Radges. Brown 5380 | Blake. 
6295 | Phillips. (Bliss). 5382 | Von Naw- 
5299 | Boulton. 5343 | Avery. | rocki 
5304 | Bigelow 5344 | Wren and |  (Goerz). 

| (Bigelow). | Hopkinson] 5383 | Tangye and 
5311 | Marsden. | (Partly Cunnack. 
6315 Alexander | Sebolda é& | 5387 | Johnson. 

| 


! 
(Clough). | Nef). 5388 | Shaw. 
5319 | Clark (Burke)} 5345 | Richmond & } 5389 | Clark (Odio 























5321 | Wright. Whiting. & Perozo). 
5327 | Dixon 5346 | Smith. 5390 | Paulson. 
(Kenig). | 5349 | Scott (Partly] 5392 | Moss. 
6328 | Drybrough. Matthew). 
5329 | Irving. 
II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. | Name. No. | Name. No. | Name. 
1876 1876 | 1876 | 
4882 | Moody, 4916 | Dugard. 4938 | Lake 
Slade, and } 4917 Gill. | (American 
Haynes 4923 | Clark | Tube 
(Howe (Raulin), | Works). 
Spring 4924 | Jensen 4947 | Calantarients 
Bed Co.) | _ (Smyth). 4949 | Marsh. 
4908 | Willis, 4931 | Tomkinson &] 4961 , Hoyne. 
| _Adam. 4962 | Moseley. - 

















is provided with a suitable valve or cock ; a suitable passage leads 
from the bottom of the chamber } through the cross-piece and 
pipe to the bottom of the oil vessel a. The two gauge-glasses 
g are connected by passages h with the top of the oil vessel a, the 
extent of the opening of the passages being regulated by screw 
spindles. The tube j projecting up into the chamber b communi- 
cates with the chambers k& and conducts steam to the gauge-giasses. 
The lower ends of the gauge-glasses are secured in the crosspiece 
screwed into the lower end of the oil vessel. The valve n regu- 
lates the flow of oil and the valves g prevent the oil flowing back 
on compression in the cylinder. (April 11, 1883). 


1913. Driving Gear: F. Jenkin, Edinburgh. [10d. 
38 Figs.}—This relates to driving gear, in which the parts in gear 
have sections which are either circular or straight, the parts being 
reduplicated, and so arranged that the pressure to produce ad- 
hesion by friction shall not cause pressure to be put on the bear- 
ings, Eleven distinct methods are shown and described, in all of 
which the velocity of the shafting is changed. This invention is fully 
illustrated and described on page 379 of our issue of October 26, 
1883. (April 14, 1883). 


2028. Apparatus and Processes for Generating, 
Re ting, and M Electric Currents: 
w. omson, Glasgow. (3s. 2d. 48 Figs.|—The armature 
eonsists of radial bars of copper disposed like the spokes of a 
wheel about a vertical or horizontal axis. The bars are connected 
at their outer ends by acopper band forming the periphery, and 
their inner ends are connected to insulated commutator bars. 
Fig. 1 isa vertical section through the axis of the generator, and 
Fig. 2 apart plan of the armature. The radial bars a of the armature 
are insulated from each other by strips of insulating material of a 
uniform thickness, and the form of each bar is such that its cross 
sectional area isconstant. An annular projection on the shaft c 
supports a gun-metal casting f which forms a seat for the armature, 
anda rim projecting downwards from / constituesa belt pulley. The 
disc is pressed into its seat by means of the collar e and nut d. The 
commutator is of cylindrical form and coaxial with the shaft c, and 
the inner end of each bar ais connected to a commutator barg. The 
commutator bars are suitably insulated and are secured at their 
lowerends by a gun-metal ring (either split or in two halves) placed 
in a rectangular recess therein. A heavy gun-metal ring j screwed 
down on this ring secures the bars g and a projection on the under 
surface of the ring j fits into a recess on the upper surface of the disc, 
and with a similar projection on the seat f secures the radial bars 
against centrifugal force. e disc and commutator bars are 
suitably insulated from their supports. The bars g are secured at 
their upper ends by a washer seoured to the nut d. The commutator 
brushes may be carried by aframework capable of rotation round the 
axis. The edge of the disc consists of a copper ring of sufficient cross 
section to give the required conductivity, or it may be to resist 
the whole or Dy on of the centrifugal force. The magnetic fields 
are so situated (as shown by the dotted lines, Fig. 2), that the 
radial bars passing through them at any instant are at opposite 








ends of a series of contiguous diameters. The two field magnets 











are supported so as to form, as it were, a large vertical ring 
cut in two by intersections in a horizontal plane passing through 
the centre; the cores kl are secured to the framework by 
wrought-iron straps, and the pole-pieces are adjustably secured 
to the cores. The framework is stiffened by two triangular 
brackets, and is supported on wheels running on rails placed on 
inclined planes, or it is supported on rocking curves. The lower 
bearing of the shaft consists of a cylindrical cavity in the casting t 
fitted with a gun-metal bush, and in the bottom of which are placed 
three hard steel rings forming a step for the end of the shaft ¢, 
which end is slightly convex, and te a hard steel plug in its 
centre. Two holes are bored from the outside tothe bottom of 
the cavity, one being fitted with a screw plug used for running 
off the grit, and the other with a siphon tube v in which oil is kept 
at a constant level. Thecasting ¢ is widened out at the top, and 
asharp-edged projection on the shaft prevents creeping of the oil. 
The upper bearing consists of a casting x fitted with a gun-metal 
bush which is surrounded at its upper end by an enlarged annular 
cavity. An annular oil vessel is secured to the washer securing the 
upper ends of the boss gy. A tube a is bent in under the curved 
side of the oil vessel, and faces in a direction opposite to that 
of rotation, and the upper end of the tube is bent over the 
curved side of the enlarged annular cavity. It will be impossible 
with the limited space at our disposal to treat the remainder 


kz Fig.2. 
































of this specification as has been done with the generator, and 
we shall very briefly describe the remainder. In order to regulate 
the potential or the current of the generator, a pair of toothed 
wheels gearing into one another with their axes nearly vertical are 
mounted on a movable frame, so that when the frame is moved 
from one side to the other, one wheel or the other is caught, and 
caused to turn rapidly, by oil contained in a vessel which is 
rapidly rotated, so that its free surface is nearly vertical. In 
order to gradually extinguish a number of lights, a hollow 
roller, containing radial partitions and having small apertures 
partially filled with mercury, rolls slowly down an inclined 
plane and makes connection between a continuous metal 
surface and a set of studs, which throw into the circuit a 
gradually increasing resistance, and finally the circuit is broken. 
A current meter, according to this invention, comprises a one- 
wheeled carriage, the wheel having a curved rim resting on a 
uniformly rotating disc and supporting one end of a carriage ; the 
other end of the carriage is supported by means of a fine point and 
a cup, the bearing point being displaced from its zero position in 
simple proportion to the strength of the current, and as near as 
— in a straight line in prolongation of the plane of the disc. 

he current is measured by the increase of the revolutions of the 
wheel above the increase of the revolutions of the disc, the counters 
attached to the wheel and disc being suitably numbered. In 
another form of current meter a framework movable round a 
fixed shaft carries a second framework jointed to it so as to be 
movable relatively to it round an axis perpendicular to the fixed 
shaft. This second framework carries an axis perpendicular to 
the fixed shaft and carrying a flywheel and a disc, the disc bear- 
ing on the surface of a second disc coaxial with the fixed shaft ; 
this framework and its flywheel and dise is termed a “ gyrostat.” 
This second disc is rotated by any suitable mechanism, and its 
motion is communicated to the first framework by a wheel bear- 
ing on it, and, the speed of the disc and frame being the same, 
no motion is communicated to the flywheel, but the gyrostat 
being tilted by the controlling force, the flywheel is freed frora the 
action of a brake and is rotated by the action of the second on 
the first disc, allowing the second disc to rotate faster than the 
first framework. The combined motion of the flywheel and its 
frame produces a tilting tendency which acts against the action 
of the current to be measured. The number of turns of the fly- 
wheel or of the wheel operating the first framework indicates the 
current which has Asecond gyrostat mounted on the first 
framework and by its tilting action bringing into force a frictional 
retarding device, is employed to prevent the speed becoming too 
great. e tilting of the gyrostat may be arranged to indicate the 
speed of adriving shaft. In another form of meter applicable 
to alternating currents (the inventor here refers to Hopkinson’s, 
Patent 49 of 1882), the balls of a centrifugal governor press 
against a rapidly rotating ring which augments their speed until 
centrifugal force suffices to annul their pressures, when they fly 
out slightly against a fixed concentric ring which prevents furthep 
increase of speed. The spindle of the governor is made in two 
parts connected by the jointed quadrilateral of the governor, and 
tending to separate with the centrifugal force. An end plate 
attached to one end of a lever presses on one end of the shaft, and 
its pressure is regulated by the controlling force which is arranged 
to be as the square of the current, the number of revolutions of 
the governor indicating the current which has passed. In another 
form a stream of water is arranged to give, into a measuring vessel, 
a quantity of water a to the quantity of electricity te 
be measured. If the controlling force is proportional to the 
current, the pressure forces the water through a capillary 
tube, the water being kept at a uniform temperature, and 
contained in a cistern lifted or lowered by the controller. If 
the controlling force is proportional to the square of the current 
the water is forced through a long wide tube connected to tne con- 
trollers, and ending in a fine nozzle. A method for producing 
the controlling force in the above described meters comprises two 
movable coils.on one end of a beam and a fixed coil between 
them or two movable coils on opposite ends of a beam, and each 
situated between two fixed coils. In order to measure the dif- 
ference of potential between any two points in anelectric circuit, 
a coil or pair of coils are mounted so as to be capable of turning 
slightly round a vertical axis passing through the fibre bearing 
the needle or system of needles, while the graduated scale 
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remains constant, thus allowing of adjustment of the magnetic 
axis of the coil. A controlling steel magnet is employed as de- 
scribed in Specification 5668 of 1881, A series of resistance coils 
are permanently connected to this instrument so as to give it a 
large range. In a conductivity meter a needle is ——— 
centrally between two circular coils of thick copper. fixed 
electro-magnet is used to regulate the degree of stability as de- 
scribed in his Specification 329 of 1858, and consists of a fine German 
silver wire wound on a single or a pair of brass bobbins, and 
placed between the two upper coils, the axis of the two sets of 
coils being arranged perpendicular to one another, the fine wire 
bobbins being slightly adjustable for this purpose round the axis 
of suspension of the needle. (April 21, 1883) 


2055. Manufac Metallic Oxides: H. A. 
Bonneville, Paris. (1.C. E. Faucheux Loos, France). [4d.] 
—The sulphide or sulphuret of the metal is heated by steam or 
otherwise, the metallic oxide and sulphuretted hydrogen being 
formed. (April 23, 1883). 


2193. Railway Brake Apparatus: B. J. B. Mills, 
London. (D. Torrey, New York). (ls. 6d. 53 Figs.|—This 
relates to mechanism for transmitting stress from the drawbar or 
buffer of the car tothe brake mechanism, and is designed to have 
its parts so related that there can be no transmission of the stress 
except when the established movement of the car is to be arrested, 
and further to effect an application of the stress to arrest by 
breaking either a forward or a backward movement. This speci- 
fication is described under the following heads: (1) The direction 
governor ; (2) the motion governor ; (3) the train-cord governor : 
(4) the hand governor; (5) the magnetic governor; (6) the air- 
pressure governor ; (7) emergency or severance brakes ; (8) diffe- 
rential windlass, and (9) automatic take-ups, and with the limited 
space at our disposal we cannot give a satisfactory abridgment. 
(May 1, 1883). 


2312. Manufacture of Illuminating Gas, &c.: H.C. 
Bull, Brooklyn, U.S.A. (6d. 6 Figs.|—Pulverised slack 
coal, which thas been exposed to the air, washed, dried, and de- 
sulphurised, is charged and mixed with tar and conveyed to 
vertical retorts in closed hoppers. (May 7, 1883). 


2319. Spindles ‘and Flyers of Spinning Frames: 
D. Skeoch, Stewarton, Ayr. [6d. 3 Figs.)|—The spindle 
is formed with a continuous conical surface extended to a larger 
diameter than that of the conical hole in the flyer, so that as the 
hole wears it has always a complete bearing surface. (May 8, 1883). 


2334. Process for the Manufacture of Vegetable 
Qils: C. F. Stollmeyer, London. [4d.]—Oleaginous vege- 
table substances are boiled under a pressure greater than that of 
the atmosphere in closed chambers. (May 8, 1883). 


2335. Apparatus for Lighting by Gas: D.W.Sugg, 
London. [éd. 4 Figs.}—The object is 4 produce a gas coon 
having all the fittings above the flame, which burns downwards 
in a sealed glass, and having the parts so arranged that the gas 
and air shall meet at the point of ignition at a nearly uniform 
temperature, and that as low as possible. The burner is prefer- 
ably in the form of an inverted Argand secured in a hollow 
cylindrical casting. Within the Argand is fitted the chimney of 
— or porcelain. The air enters between the chimney and 

urner. (May 8, 1883). 


2336, Locks or Fastenings for Railway Carriage and 
other Doors: H. Parkin and C. J. a eee a London. 
(6d. 12 Figs.j}—Latch locks are construc’ with springs so 
applied as to retain the latch in either the locked or unlocked posi- 
tion, and with two inclines upon the striking plate, one to raise 
and the other to press the latch downwards. (May 8, 1883). 


2337. Electric Lamps or sgpeing Apparatus: A. 
Shedlock, New York. (6d. 11 Figs.|—The gripping action 
of a spiral spring on a smooth rod is utilised to hold the upper 
carbon, and the movement of the armature which controls the 
clutch is considerably greater than that of the upper carbon. 
Referring to the illustrations, the actuating electro-magnet com- 
prises a hollow core a depending from a baseplate to which are 
secured three polar projections a2a? with inclined ends. Two 
insulated wire bobbins are plaeed on the core a, the one of coarse 
wire being in the arc circuit, and the other of fine wire in a shunt 
tothe arc. The armature consists of a three-arm piece of iron c 
provided with an internally threaded boss and a set screw, so that 
































it can be set in the desired position on a frame c? suspended, by 
three links with ball bearings, from the baseplate. The carbon 
carrier d passes through the core of the magnetand the frame c2, 
and is provided with an adjustable ball chuck for holding the 
upper carbon. In a recess in the centre of the frame c?is a spiral 
spring e held in place by a screw cap, and through which the rod 
d passes, and the ends of the spring project radially, the one being 
held so as to move with the frame, and the other end is provided 
with a few coils tomake it sufficiently flexible, and passes through 


control its movement. An extra regulating spring may be em- 
ployed with the armature. When the armature (and with it the 
frame c2)is attracted, it has also a rotary movement and causes the 
spring e to grip the rod and then raise it. ‘‘ By modifications of 
construction the spring clamp may be caused to grip the rod when 
in its normal condition and to release the rod when the armature 
and frame are in the lowest position.” The baseplate of the 
magnet is secured to the plate g of the frame of the lamp. The 
side bars A} depend from a ring to which the plate g is secured 
and carry a lower ring provided with an adjustable bracket arm 
provided with a chuck carrying the lower carbon. The negative 
current passes from the terminal to the coarse wire coil, tube o, 
central rod, brush, and tube d through the carbons to the positive 
terminal, a shunt passing through the fine wire coil. The lamn is 
short-circuited when the carbons are burnt out by the flange on the 
upper end of the tube d depressing a spring k, which connects the 
two terminals, The globe is supported by wire netting secured to 
an iron ring i! provided with bayonet slots engaging with pins on 
the lower ring of the lamp. The lamp is suspended from a 
holder consisting of insulated pieces of metal m forming the ter- 
minals of the leads, each having a straight back, a forwardly in- 
clined bottom and front with an opening, a central slot with taper- 
ing sides and a rearwardly inclined top. On raising the lamp by the 
cords, the projections forming the terminals slide up the inclined 
bottoms into the openings and swing into the slots,and the strain 
upon the cords being released the weight causes a good contact. 
To lower the lamp it is raised until the ep sama pass over the 
upper ends of m, and when lowered the projections pass down 
the vertical back. The projection by forcing the spring n 
(connected to the other terminal) from the piece m opens the 
short circuit. (May 8, 1883). 

2338. Electric Tramways and Vehicles to be Used 
thereon: H. H. Lake, London. (C. Basto, Lisbon). (6d. 
6 Figs }—The electric conductors are placed in a trench below 
the ground. The trench is provided with a cover having a small 
longitudiual slit to admit of the free passage of the parts carrying 
the sliding contact pieces. The illustration shows clearly one 
arrangement, B B being stone, brick, or concrete, C the longitu- 
dinal sleeper carrying the rail, D a cast-iron plate or stone par- 
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tially covering the trench, GG the electric conductors secured 
below the transverse sleepers E by means of stirrup and angle 
irons. The conductors consist of sheets of copper or other con- 
ductors forming a lining within a groove in a longitudinal sleeper 
formed of four pieces as shown. LLare the sliding contact 
pieces which are in the form of cylinders made of sheet brass, the 
edges of which are not soldered. Other forms are shown and 
described. (May 8, 1883). 

2339. D: o-Electric Machines: H.H. Lake, Lon- 
don. (C. H. Palmer and A.M. Loryea, New York, U.S.A.) (6d. 6 
Figs.|—The cores of the field magnets are composed of two pieces 
of metal secured together at the neutral part of the system. The 
armature rotates in bearings formed one at this neutral part and 
the other in a fixed standard. A ring armature is composed of 
thin iron rings and separating duplex washers of paper board and 
felt, The commutator comprises two series of plates secured on 
an insulating cylinder and connected by two alternating sets of 
rods to the armature coils, and two collecting brushes bearing on 
each series of plates. Referring to the illustrations, the two cast- 
iron pieces a, each having polar projections at their central 
parts, are secured together at their extremities by bolts b, the 
coils c being wound between the poles and the ends. One bear- 











ing d is formed at the junction of the two castings, and the other 
in a bracket projecting from the casting a, and the two being pre- 
vented from moving in their supports by pins. The shaft close to 
the inside endsof the bearingsis fitted with double flanges revolv- 
ing in boxes / to prevent any oil creeping from the bearings The 
castings a at the one end and the bracket are provided with pro- 
jecting bosses, which are turned truly concentric with the shaft, 
and supported in bearings so that the field magnet system can be 
rotated. The thin flat iron rings of the armature are separated 
by washers of paper board, and are clamped together by rods 
passing through paper tubes and secured to arms k. The two 
series of commutator plates / are arranged to break joint, and 
are secured to an insulating cylinder by means of screws passing 
into two sets of rods placed in longitudinal holes in the cylinder. 
The four collecting brushes are connected to a ring adjustably 
secured to the bearing d, and may be connected together in series 
or in multiple arc. (May 8, 1883). 


2352. Manufacture of Artificial Stone and Cement: 
E. 8. paaemere London, and J, L. Aspinwall, New 
Vronheulog, Wales. [4d.)—The ‘slate is reduced to small 
ieces (say }in. to } in. in either direction), and the slate dust 
ing removed, the pieces are mixed with a hardening solution 





a hole in an arm adjustably secured one pole a2. Two 


stops on the frame ¢2 which come in contact with this arm 





such as silicate of soda, potash, or alumina, &c., and pressed in 
moulds and allowed to set, (May 9, 1883). 


2354. A New Application of Molten Metals, &c. : 

. Trossin, London. ([ls. 21 Figs.|—A quantity of easily 
fusible metal is melted by the heat of the fire which also heats a 
steam boiler. The space containing the melted metal communi- 
cates by means ofa pipe and valve with a larger reservoir contain- 
ing an overshot wheel. The steam produced in the boiler is ad- 
mitted to the chamber containing the molten vessel, and forces 
the metal into the buckets of the overshot wheel, the steam 
entering the buckets which are directed downwards. The metal 
thus forces the one side of the wheel downwards, and the steam 
the other side upward s, and the wheel is thus caused to rotate. 
(May 9, 1883). : 

° mstruction of Dry or Gra’ Docks and 
oid boo &c.: J. Walsh, Cardiff. (6d. 3 Figs.)—The sides 
of the dock are built vertical from the bottom to about 3ft. above 
the light water or draught line of the vessels for which the dock 
is to be used, and their overhanging portions, properly supported 
by long lengths of cut stone or beams of wrought iron or wood pro- 
jecting from the wall and forming ‘‘ dolphins” for the side of the 
vessel to rest against, are continued upwards. (May 9, 1883). 


Machines for Crushing, , or Grind- 

Stone, &c.: 8S. Mason, Leicester. [ 4 Figs.J—A 

conical crusher head, surrounded by a cylindrical jaw, is mounted 

on a vertical shaft journalled eccentrically. The jaw may be 

tapered and both head and jaw are fluted in any required 

direction. The lower end of the shaft rests in a footstep bearing, 
which is adjustable vertically. (May 10, 1883). 

2401. Cortettae Holders or azines for Use 
with Breech] ing. Firearms : T. Nordenfelt, Lon- 
don. {6d. 12 Figs.|—The cartridges are arranged one above 
the other and slide freely between two side plates, end move- 
ment being prevented by end plates. The flanges at the base end 
of the cartridge slide in grooves formed at the corresponding 
end of the side plates. The upper parts of the end plates spring 
somewhat together to prevent the cartridges being jerked out. 
The lowest cartridge rests in a slide or holder which can be drawn 
back endwise, when two fingers will eject the cartridge, if the 
case is fitted to a firearm, into the trough in front of the breech 
bolt, the drawing of the breech bolt also operating the slide. 


(May 11, 1883). 

2442. Plates for Secon Batteries : W. Hoch- 
hausen, New York, U.S.A. [6d. 3 Figs.|—The plates of 
secondary batteries are prepared by melting the lead and mixing 
it with red lead or litharze in the most intimate manner, and then 
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spreading it out in sheets or layers of proper thickness upon or 
between lead frames. Referring to the illustration, the lead 
plate is provided with transverse channels for the reception of the 
mixture of metallic lead and red Jeador litharge. (May 15, 1883). 


2447. Hydraulic Pumping Agpereion : J. Moore, 

Francisco, U.S.A. [6d. 16 Figs.|—This consists essen- 
tially of two Larrels placed one below the other in the same line, 
and having stuffing boxes at their adjacent ends. The lower 
barrel has double the sectional area of the upper barrel, and the 
two barrels are connected by a tubular vertical reciprocating 
plunger working in the two barrels. The suction pipe is fitted to 
the bottom of the lower barrel, and is provided with a foot or 
lift valve. A check valve is fitted in the lower larger part of the 
tubular plunger. The pagers, Be gow is connected to the top of 
the upper barrel, and is provided with a valve. The tubular 
plunger is made to reciprocate by means of a crosshead fixed to 
plungers working in lateral cylinders, and acted on by water 
under pressure from a forcing engine which transmits the neces- 
sary power by water. (May 15, 1883). 


2468. Wool Washing Apparatus: J. Imray, London. 
(La Société Boca Wulveryck Freres, Paris). (4d. 2 Figa.J— 
Several pairs of forked arms extend downward side by side froma 
pair of rocking shafts operated by cranks or eccentrics, so as to 
cause the forks to oscillate transversely so as to separate the 
fibres of the wool as it is advanced along. (May 17, 1883). 


2566. Manufacture of Sulphate of Lime and Plaster- 
of-Paris: J. H. Johnson, London. (P. G. Journet, Paris). 
{4d.)—The lime is slaked by water or by water acidulated with 
sulphuric acid, allowed to dry, moistened with dilute sulphuric 
ag _ to a paste and desiccated in a kiln or furnace. (May 
22, 1883). 


3658. Treatment of Fats for the Manufacture of 
Soap: J. amr 4 London. (J. A. F. Bangand J. de Castro, 
Parws). [2d.]—The fatty matter after being treated in the usual 
way for separation of glycerine is poured into a leaden vessel and 
whilst still hot treated with sulphurous acid so as to prevent dis- 
coloration. (July 26, 1883). 


4008. Gas or Inflammable Liquid es or Prime 
Movers: E. K. Du Manchester. (J. Spiel, Berlin). 
(8d. 12 Figs.}—A mixture of gas or inflammable vapour and at- 
mospheric air or oxygen is fired in the presence of vapour or steam 
arising from hot water in the firing chamber, the expansion 
arising from the busti bined with the steam pressure 
supplying the propelling force. (August 18, 1883). 


UNITED STATES PATENTS AND PATENT PRACTIOE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
ng at the offices of ENainezRine, 35 and 36, Bedford- 
eet, > 











Tue Natu TRADE OF THE UNITED StTaTEes.—In the month 
of August, 1882, there were in the States 68 nail factories, 
capable of turning out 94 million kegs of nails per annum, 
By January 1, 1884, there will be 79 works running, with 
a total capacity of 124 million kegs. These capacities, 
however, are never practically reached, and the actual 





production has not yet exceeded 6,147,000 kegs, though it 
continues to increase. 
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MACHINE TOOLS.—No. XI. 
By J. Ricwarps. 
EnGiIneé Larnes—(continued), 

ReEtuRNING to the subject of lathes, it may be 
said of the common spindle gearing with differential 
wheels and a back shaft, that it is one of the few 
mechanical arrangements that have withstood all 
tests and attempted improvements. No modi- 
fication worth mentioning has been made since 
such back gearing was first applied, and this method 
is likely to remain without much change in the 
future. It would be difficult to find in the whole 
range of machine tool construction a like amount 
of mechanism that so completely fulfils an equal 
number of functions and in so perfect a manner. 

The relative motions of the driving pulleys and 
spindle can be arranged to meet the various require- 
ments of common use; the changes of speed and 
power are instantly made, the gearing is so placed 
as to cause no obstruction or inconvenience, and 
does not even interfere with what may be called 
the symmetry of a headstock. 

A single objection, if such it may be called, to 
such gearing is that the band power and gearing must 
follow each other in their proportions. The cone 
pulleys must run clear of the back shaft, and in 
scme cases must, for that reason, be smaller in 
diameter than they would otherwise be made. The 
rear pinion, or first mover, cannot be made small 
in diameter, because of it surrounding or forming a 
sleeve on the main spindle, so there is a limit to 
how strong a lathe may be geared if two convenient 
extremes of speed are assumed. This does not, 
of course, apply to lathes inade with regular varia- 
tions of speed and power from the fastest to the 
slowest motions, a matter which in many cases may 
with advantage be disregarded. The changes of 
power or driving force are often of more importance 
than changes of speed. In Fig. 71 is shown a 


Fig.71 



































plan, partially in section, of a headstock taken from 


an American example, though not drawn with | 


exactness in respect to proportions. It is not a 
“*type” of American lathes; on the contrary, it is in 
most respects different from common practice there, 
and is employed here more as a reference than 
an example. The bosses at aa are cast solid with 
the headstock, and are bored out parallel with the 
spindle bearings, large enough to receive the ec- 
centric shell a, and enlargement 6b of the back 
shaft d. This method is better than to reduce the 
diameter of the shaft d enough to produce ec- 
centric bearings at its ends, and have loose re- 
movable caps on these bearings as shown in 


Fig. 72, which is common practice in America. 





In driving a lathe backward, as is sometimes 
necessary, these caps are liable to be pulled off or 
broken ; besides, to secure journals of sufficient 
strength, the diameter of the shaft between the 
bearings has to be made larger than its working 
conditions demand. As arranged in Fig. 71, the 
shaft can be instantly removed when the nut at f is 
taken off. The pinion g is, for the smaller class of 
lathes, commonly made solid with the sleeve h. 
This permits it to be smaller in diameter and in- 
creases the difference between the pinion and the 
wheel /. The method is not one to be recom- 


mended, because in a set of wheels, as in Fig. 71, 








| a special purpose. 


| the pinion y is apt to be the weakest part, and 
| should be of forged iron or steel, The strain upon 

| the teeth of the front and rear pairs of wheels is as 

| the relative diameter of gy and m, or as the speed 
in the two cases. The appearance of the wheels forms 
some excuse for giving to the rear pair larger pro- 
portions than the requirements demand, but it is 
certainly clumsy practice to employ uniform pairs 
of wheels at the front and rear, as is common with 
European makers. It is a neglect of the ordinary 
rules applicable to gearing even of the lowest grade. 
The pinion x (Fig. 71), by reason of the way it is 
mounted, must be made larger than would other- 
wise be preferable, and this should be compensated 
by employing a smaller pinion at q. 

Without taking into account the exact require- 
ments in respect to strain, and with some reference 
to what has become common practice, a pitch as three 
to four and width of face inversely as three to two 
does very well for such wheels. In the arrangement of 
trains of wheels for changing motion and force there 
seems to bealicense, so to call it, in respect to propor- 
tions that does not exist in other cases. One seldom 
sees a train of wheels where the face and pitch are 
in proportion to the relative duty to be performed, 
a matter scarcely to be expected unless wheels were 
especially made in each case ; but to pay no regard 
to proportions when the strain is as three or four 
to one is, as before remarked, clumsy practice. 

In America the spindle gearing for engine lathes 
is cut from solid blanks. This of course secures 
smooth accurate working wheels, and is preferable 
for small lathes at least. The difference between 
engine-cut and cast wheels, aside from the greater 
strength of the latter, is a question of how perfect 
cast wheels can be made. This again is, to some 
extent, aquestion of the form of teeth, accuracy of 
pattern, and methods of moulding. A general 
fact in respect to wheel gearing is that in England 
it is cast true enough to run well in nearly all cases, 

and in no other country is it made true 
enough to run well other than in ex- 
ceptional cases. The reasons for this 
are not wanting, but their discussion 
here is scarcely relevant to the subject 
being considered. One of these reasons 
may, however, be mentioned. The con- 
struction of accurate patterns for tooth 
wheels and the careful methods required 
in moulding are beyond the resources 
of ordinary engineering works. In 
England wheel-making is to a great 
extent a special branch carried on by 
firms who from the amount of such work 
produced are able to avail themselves of 
various appliances and special skill that 
would not be available under other cir- 
cumstances. The accumulation of skill 
in works of the kind naturally and to a 
great extent becomes available to other 
engineering firms who make their own 
wheels, so the art, so to call it, of wheel-making 
has from these causes, and from its vastly greater 
extent in England, advanced to a point not at- 
tained in other countries. 

We remember some years ago sending to a 
firm engaged in wheel- making for a list of 
wheel patterns, so as to select some required for 
The reply was that no such 
lists were made out, or necessary, and that all re- 





bet 


| quired was to name the pitch, number of teeth, 


and face. A second inquiry respecting charges for 
patterns was answered by saying ‘“‘the firm fur- 
nished patterns, and this matter did not concern 
their clients.” 

We relate this circumstance because no amount of 
explaining could so well illustrate the state of 
wheel-making in England, and account for the 
quantity of cast wheels employed for machine 
tools; wheels such as are engine-cut in America 
and on the Continent. 

It will be noticed in Fig. 71 that the faces of the 
pulleys are shown flat and a shallow projecting rim 
overlaps each pulley. This, so faras we are aware, 
is a new method, at least is new in respect to the 
flat or parallel instead of convex faces for the 
pulleys. The inference will be that a band will not 
keep its position on pulieys made in this form, but 
in the case of step pulleys the corresponding pulley 
of the opposite set has its flange or rim on the other 
side, so the band is kept in its position, and that 
without injuring its edges as in the case of corners 
like those shown in Fig. 73. The shifting of leather 
bands or guiding them, which is the same thing, is 
a result of deflection in their breadth—bending 








edgewise it may be called—and the consequent 


helical path on the pulleys. The facility with 
which a moderately narrow band moving at high 
speed can be shifted from one pulley to another is 





a matter of wonder to one not familiar with the 
matter. The same thing applies in the case of 
the step pulleys. In Fig. 74 the band e comes 


Fug 74 





in contact with the projecting rim at a, leav- 
ing the distance from a to e in which the band 
may be deflected and kept free from contact in the 
corners. The action corresponds very nearly to 
that of a common shifting fork, and it will be found 
impossible to crowd the band into the corners or 
roll its edges. On the contrary, as in Fig. 73, 
even when a grooved space is left, as the drawing 
shows, there is nothing to hinder a band from 
being crowded into the corners. It cannot move 
sidewise after it is in contact with the pulley at 
the centre c, and it is sure to get there in being 
shifted by hand, and in many other accidental 
ways. The most carefully preserved bands I have 
seen ran on pulleys made as shown in Fig. 71. In 
a score of cases and during several years of service 
no band was rolled at its edges, so the matter is 
not presented here as inference or bare experi- 
ment. It is one that may be easily proved with- 
out expense by any one engaged in preparing step 
pulleys. 

These remarks respecting step pulleys apply the 
same to flanges wherever employed, now, happily 
in but few cases, in machine tool practice. Flanges 
should never be employed except in unavoidable 
cases, to prevent bands from being accidentally 
thrown off where they will be caught by gearing, 
and when made should have a projecting rim as in 
Fig. 71. 

The convex faces of common pulleys are quite 
sufficient to keep bands in position when the faces 
are true and the shafts parallel. The convexity 
should vary from }in. for bands 2 in. wide to 3 in. 
for bands 12 in.: wide ; less will do in most cases 
and be preferable. 

The sleeve and flange plate s, Fig. 71, is some- 
thing more expensive than if the step pulleys were 
made with bosses in the usual manner. The arrange- 
ment has, however, the advantage of giving free 
access to the inside of the step pulleys, so they 
may be turned out true or balanced. The pinion 
n requires to be made larger in diameter by the 
thickness of the sleeve at i, but is not then larger 
than it should be, taking into account the speed at 
which it is driven when the band is at v. 

At Fig. 75 is shown a method of gearing lathe 





























spindles that permits the employment of large 
pulleys and has advantages when small lathes are to 
be used for the heavier kinds of work. As drawn, 
the axis of the back gearing at a will almost pass 
the cone pulleys c, but it will be obvious that the 
pulleys can be made of any required diameter with- 
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out modifying the arrangement of the wheels. The 
step pulleys are locked to the spindle by a common 
cross-key operated by the draw-pin e. The heavy 
thrust that falls upon the pinion m and stud a is in 
part balanced by the contrary strain of the wheel x, 
and is easily provided for in the framing o and a 
strong shell i. The face-plate r, Fig. 71, with a rim 
at the periphery, presents a good appearance and 


can be made lighter than the flat one, Fig. 76. It 
Fi g 76 
| 
| 
| 
4 





is not so convenient, however, even if furnished 
with slots on the face. For all such plates of 24 in. 
diameter or less there is no doubt the plain flat form, 
Fig. 76, is best. 

For driving plates the one shown in Fig. 77 has 





some advantages ; the distance a can be made 
short enough to receive the small-size driving 
clamps, because the rim at ¢ is left solid. Ate, 
where the plate has an open notch, the distance 
from m to n is enough, so the plate cannot be 
broken, even if struck with a hammer at e, the 
common method of loosening such plates. It will 
be seen the plate furnishes driving surfaces at any 
part of its diameter, beginning at limit a, and yet 
1s not much weakened by holes or slots. 


LITERATURE. 


Energy in Nature. By Wu. Lant CARPENTER, B.A., B. Se. 

London : Cassell and Co., Limited. 
Tue title of this book is slightly misleading. It is 
suggestive of a systematic treatise on energy in 
general, or of a philosophical discussion of the 
great law of conservation as applied to some special 
branch of science. The work, however, is merely 
arapid exposition of the various recognised forms 
of energy, their interdependence and mutual con- 
version. Some of the leading principles of me- 
chanics, chemistry, heat, electricity, and magnetism 
are expounded, and the phenomena best adapted to 
the lecture table are made to illustrate the mean- 
ing of the term energy and the grand generalisation 
of contemporary science. 

The book is the outcome of a series of six lectures 
given by Mr. Lant Carpenter in 1881, under the 
auspices of the Gilchrist Educational Trust. The 
auditors, we are told, were chiefly Lancashire 
artisans. Efforts were accordingly made to enable 
them to realise, by the aid of numerous well-chosen 
experiments, diagrams, and projections on the 
screen, the primary truths and some of the latest 
developments of science. 

The lectures may have been interesting; we 
should be rather slow to say that they were equally 
profitable, for it is not in six lectures that the un- 
trained mind can grasp, or have anything like an 
accurate idea of the whole circle of the physical 
sciences. We fail to see the real advantage that 
may be derived by the uninitiated from such a rapid 
and necessarily superficial survey of the vast 
domain of knowledge. One branch treated fully 
and in an elementary way would be far more 
productive of useful and lasting results; it would 
please the reasoning mind, not bewilder it ; it would 
stimulate to the acquisition of more knowledge, 
not beget a sense of pedantic self-sufficiency, the 
usual characteristic of the mere smatterer. 

Our literature affords numerous examples of 
lectures republished in book form which are among 
our best science manuals. But these are on limited 

















branches of knowledge. We may instance Tyndall’s 

lectures on Light, Heat, and Sound, Spottiswoode’s 

Polarisation of Light, Gordon’s Electric Induction. 

Sound and solid ideas are implanted in the mind 

by attendance at such lectures, or by their leisurely 

perusal in book form. 

Mr. Lant Carpenter’s task, whether self-imposed 
or otherwise, was not avery easy one. It requires 
more than common ability ‘‘to expound in popular 
yet accurate language,” the meaning and conse- 
quences of the law of the conservation of energy ; 
nor are we satisfied that the exposition which we 
have read is always popular, though we must say 
that it is clear, concise, and accurate. 

Elementary Applied Mechanics. Part II. By Tuomas 
ALEXANDER, Professor of Civil Engineering in the Im- 
perial College of Engineering, Tokei, Japan, and 
ARTHUR Watson THOMSON, Professor of Engineering 


at the Royal Agricultural College, Cirencester. 
London: Macmillan and Co. 1883. 


This volume forms the second part of a work on 
applied mechanics by these authors, and treats of 
the subject of transverse stress and strain in a 
systematic manner. Beginning with a definition of 
transverse stress, it gives various examples of beams 
and the way in which their loads can be applied, 
with the proportions which fall upon each of the 
abutments. It then explains the phenomena which 
accompany transverse stress, and discusses the 
elements of the stress at an internal point of a 
beam. Then follows a short chapter on the 
equations to and construction of a parabola. After 
this necessary digression the question of bending 
moments and bending moment diagrams is treated 
of, first for fixed loads and then for moving loads, 
Then come chapters on shearing forces and shear- 
ing force diagrams, on the noment of resistance to 
bending of rectangular and triangular cross sections, 
and on area, geometrical moment, and moment of 
inertia. Next, general cross sections ordinarily 
met with in practice, together with some not 
usually employed, are considered, firstly, in relation 
to their resistance to bending, and, secondly, to 
their resistance to shearing, and the distribution of 
shearing stress on a cross section. The curvature, 
slope, and deflection of beams and cantilevers are 
discussed at considerable length, particularly in 
regard to beams of uniform strength, and of cross- 
section of equal strength, and the volume ends 
with an investigation of the strains resulting from 
torsion and thrust. 

This rapid summary of the contents of the book 
will give a fair idea of its scope. But while the 
authors have been careful to cover the whole ground, 
so that the student may become thoroughly 
acquainted with the principles upon which the 
calculations of strains in beams and girders depend, 
they have taken equal, or even greater, pains to 
bridge over that awkward gap which often inter- 
venes between the comprehension of general prin- 
ciples and their application in practice. To this 
end at the close of each division of the subject they 
have appended a list of examples, consisting of 
problems with their solutions, covering most com- 
pletely every point previously treated of, and 
advancing by very gradual steps. There are two 
classes of people to whom these will be particularly 
useful. The first are students who work alone, and 
have not the aid of a professor in their difticulties. 
Such, lacking the stimulus arising from competi- 
tion, and the thoroughness which comes from fre- 
quently recurring examinations, are apt to learn in 
a slipshod fashion, mistaking the intellectual com- 
prehension of a mathematical demonstration for the 
thorough mental grasp both of its principles and 
application, which is the end of study, and without 
which it is almost fruitless. Thus they run 
through a text-book with marvellous rapidity, 
but as the early part has grown dim in their 
memories before they have reached the end, each 
part of the subject, depending on that which has 
gone before, grows less real to them than the pre- 
ceding, and the result is mest unsatisfactory. But 
by aid of the authors’ problems any one may satisfy 
himself as to whether or not he has digested the 
pages which precede them, for if he cannot work 
them out without reference to the solutions which 
follow them, it is clear that he has not mastered 
the subject. The second class are practical men 
who have not the time or the mental disposition 
for investigating principles from a mathematical 
stand-point. These will find examples of most of 
the calculations they require in this subject, and by 
looking back a few pages they will discover how 
the means employed in the solution of the problem 





were arrived at, and thus they will escape the feeling 

of mental degradation which accompanies the use of 

a formula of which the origin is entirely unknown, 

and yet will not have to search far and painfully 

for the information they require. Next to 
thoroughly understanding a subject with which 
one has to deal, the most reassuring feeling is to 

know exactly where one can lay one’s hands on a 

trustworthy explanation of it, and the reader of 

this work will attain one or other of these two states 
accordingly as he peruses it with care or otherwise. 
BOOKS RECEIVED. 
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THE HOCHAUSEN SYSTEMS OF 
ELECTRIC ILLUMINATION.—No. I. 
Amona the many systems of electric lighting 

with which the buildings of the recent Inter- 
national Fisheries Exhibition were illuminated, the 
system of Mr. Hochausen was that which at- 
tracted most scientific attention on account of its 
novelty and the many points of special interest 
involved in the construction of its apparatus, and 
in its system of working. The system of electric 
illumination which we propose to describe in the 
present articles is the invention of Mr. William 
Hochausen, of New York, and has been introduced 
into this country by Mr. Henry Edmunds, whose 
name is so honourably connected with the extra- 
ordinary progress which illumination by electricity 
has made during the last few years, he having 
introduced into this country both the Wallace- 
Farmer and Brush systems, and having taken an 
important part in the development of the Swan 
system of lighting by incandescence and its suc- 
cessful introduction both here and abroad. 

The Hochausen systems are for both are and in- 
candescence lighting, and we shall deal with them 
separately, as they are quite distinct inventions, the 
currents being produced by machines which are 
altogether different from one another. The are 
system is complete in itself, that is to say, it has 
its own machine, its own lamp, and has many 
special features of the conductors and general in- 
stallation peculiar to itself. 

The dynamo electric are-lighting machine of Mr. 
Hochausen, a general view of which is given in 
Fig. 1, belongs to that great class of generators in 
which an armature of annular or tubular form is 
employed, a group, the parentage of which un- 
doubtedly belongs to Dr. Antonio Pacinotti, of 
Florence,* and in a certain degree to a still earlier 
inventor, Herr Elias, of Haarlem.t It has more- 
over been embodied more or less in the machines 
of Worms de Romilly,t Gramme,$ Schuckert,|| 
Brush, Maxim,** Giilcher,t+ Jiirgensen,tt De 
Meritens,S$§ Heinrichs,||| Biirgin, and several 
others. 

The armature rotates on a horizontal shaft within 
an intense magnetic field produced between the 
poles of two vertical electro-magnets, whose com- 
mon axis passes through that of the armature and 
perpendicularly to it, while their magnetic intensity 
is to a certain extent further reinforced inductively 
by the action of two massive soft iron bars con- 
necting the free poles of the two magnets. 

The coils of the armature are connected to a 
cylindrical commutator of very ingenious con- 
struction, which in principle is identical with the 
commutators of several of the direct - current 
machines of other inventors, such as Siemens, 
Gramme, Edison, and others, and the current is 
carried into the external circuit by two pairs of 


* See ENGINEERING, vol. xxxii., p. 501. 
+ Ibid., vol. xxxii., p. 527. 
+ Ibid., vol. xxxiv., p. 127. 
§ Ibid., vol. xxi., p. 147. 
Ibid., vol. xxxiii., p. 
q Ibid., vol. xxxi., p. 
** Thid., vol. xxxi., p. 618. 
+t Ibid., vol. xxxiil., p. 444. 
+t Ibid., vol. xxxiii., p. 130. 
§§ Tbid., vol. xxxii., pp. 357 and 392, 
||! Ibid., vol. xxxii., p. 12 
4%] Ibid., vol. xxxii., p. 205, 
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Showing the Mileage of New Railways, Capital and Borrowing Powers applied for under the respective Bills, together with the 





NAME oF Bitu. 


. Alloa, Dunfermline, and Kirkcaldy Railway (1.C.) 
. Barry Dock and Railway (I.C,) ‘ ‘“s 
8. Bristol and London and South-Western Junction Railway (I.C.) 
. Bristol Port Railway, and Pier Company ) 
5, Coulsdon and Upper Caterham Railway : 


6. East of London, Crystal Palace, and South-Eastern Junction 








CURRENT RAILWAY LEGISLATION. 


SYNOPSIS OF SESSION 1883. 


acting Professionally in each Case. 
(Concluded from Page 461, vol. xravi.) 
BILLS REJECTED. 


eng’ org _ > rence | , 
Length of Proposed 3orrowing | Engineers. 


New Line. Capital. Powers. 
- SRS LTE Pets | = — 
m. ¢. x £ 
3L 70 500,000 166,000 Crouch and Hogg 
37 24 1,500,000 500,000 J. W. Barry, H. M. Brunel 
40 56 1,400,000 466,000 J. Kincaid 


(Vesting of undertaking in Great Wes- |) 
tern and Midland Railway Companies) ) se as 
2 54,000 18,000 Jabez Church 


52 









Names of the Parties 





Solicitors. Parliamentary Agents. 


McGregor, Donald, and Co. Martin and Leslie. 
G. F. Hill 
( Waller, Webb, and Co., } 
( H, Brittan and Co. j 
Cope and Co., R. A. Read 


H. E. Stenning 


Dyson and Co. 
Dyson and Co. 
Dyson and Co 

J. Hanly. 











3 23 272,000 124,000 _E. Wilson Fowler, Christie, and Co. C. J. Hanly. 
. Enne rdi ule Railw: ay 6 20 70,000 23,300 W. Smallpiece . J. Parson. Holmes and Co. 
: 7 ( Drummond and Reid, Innes ) 
8. Glasyow and North-Western Railway (1.C.) 164 18 2,100,000 700,000 T. W. Smith and Mackay, Mac kenzie Dyson and Co. 
(and Fraser, F, C. Matthews ) 
rat , . P 2 > W When (¢ 5 , ' 
9, Goole, Epworth, and Owston Railway (1.C.) 24 18 300,000 100,000 E, W. Wheater : Georg se Davis, Son, and Co. ; C. J. Hanly. 
10, Gourock Railway and Quay (I.C.) 3 50 150,000 50,000 _ John Strain Keydens and Co. W. A. Loch. 
11 Great Eastern Railway (High Beech Exte nsion) - 3 9 70,000 23,300 E. Wilson and Co. W. F. Fearn J. C. Rees. 
. arcvrove an y > i ‘ 1: 
12. Hull and Lincoln Railway (1.C.) ; 57 38 1,800,000 | 600,000 | J. Fowler, J. Abernethy _{ Hargrove and Co., Rollit Martin and Leslie. 
13. Hull, Barnsley, and West Riding Junction Railwa: ay and | Dock + Bos { Lowe, Moss, and Moss, ) as 
Company ) Ga ( Brooksbank and Galland § J. C. Rees. 
14. Ikeston and Alfreton Railway (LC.) 10 43 | 150,000 50,000 Parry —e Walker, J. S. Storey Wells and Hind Torr and Co. 
15. London and Eastbourne Railway (I.C.) 48 67 2,250,000 750,000 ' Pr. C. Stileman, R. Price ) Curry and Co., Coles and Carr J. C. Ball. 
16. Londonderry and Faughan Valley Railway (1.C.) 12 47 70,000 35,000 G. A. Wallis, J. Barton Langham and Son, A. M. Munn Martin and Leslie, 
z sii ‘ as « . s ( J. Abernethy Grundy and Cr. ’ eee ' 
17. Manchester Ship Canal(L.C.) .. 21 50 6,000,000 1,500,000 t L. L. Williams Walmsley and Samuels y Dyson and Co, 
18, Metropolitan and District Railway (City Lines and Extensions) (Extension of time, &e.) ; ~ —" airmen ; Sherwood and Co. 
19. Oxted and Groombridge Railway, Croydon and London Ex- ) g an 006 210.0 ‘ J. W. Barry ) mi ‘ “eee 
Peat - } ‘i f 8 45 930,000 | 310,000 |; H. M. Brunel j Cope and Co. H. E. Brown. 
20, Oystermouth Rail ay or r Tramroad.. ; 100,000 20,000 os es Gilland Archer W. Bell. 
21. Solway Junction Railway “ 12 12 ; yrs 50,000 Brunleesand McKerrow J. R. Musgrave ; —— = 
22, Staines, Chertsey, and Woking Railway 10 9 200,000 66,600 W. Dennis Cooke, Le Brasseur, and Oakley W. Bell. 
* eas teed Sti ‘ = J. Gardner S. F. and H. Noyes ' ‘ee rin 
23, Windsor, Ascot, and Aldershot Railway (I.C.) a 400,000 138,000 J.T. Gardner Phillips and Randle Ford 5 Sherwood and Co. 
; Notr.—‘‘ LC,” Denotes that the Bills were for incorporating companies. 
B ILLS | Ww wit! HDRAW3 N. 
i scoee > Lengthof New Proposed Borrowing weer epe cmesis Ee ~ 
NAME OF BILL. bine: Capital. Powe eas Engineers. Solicitors. Parliamentary Agents. 
= £ t 
d- Ballymena and Larne Railway 5 69 €0,000 20,000 W. Lewis L’Estrange and Brett Dyson and Co. 
Braithwaite and Buttermere Railway a. C.) § 2 30,000 10,000 John Wood John Poole Sherwood and Co. 
; Bridgwater and Watchet Railway .. 21 37 350,000 120,000 Wells, Owen, and Elwes William Toogood, James Turner J.C. Ba 
4. Bute Docks (¢ —n Storage ce Depots, Sidings, 1 Run- } a 
ning Powers, &c. i 1 62 Farrar a aaet y Gaolmaand Ge 
5. Caledonian Railway * (Additional powers) Blyth and Cunningham G. Jackson Grahames and Co. 
6. Cardiff and Monmouthshire Valle ys Railway (1. c ) 16 11 350,000 116,667 A. Sutherland Griffiths and Corbett Torr and Co. 
ti pe ( Sir J. Hawkshaw Cope and Co., ) a 7 
7. Channel Tunnel Railway 5 18 750,000 250,000 {4 Brunlees and McKerrow J. B. Ratten and Co. i Sherwood and Co. 
8. Charing Cross and Waterloo Electric © Railway 1 52 275,000 91,666 Law and Chatterton Burchell and Co, Sherwood and Co. 
a * ‘harnwood Forest Railway 19 78 | 300,000 100,000 C. Liddell, E. Richards Newman and Co. W. Bell. 
10, Devon and Cornwall Central R: in Company w eben | J. C. Rees 
Devonport Extension) xs ie ; 14 64 402,000 134,000 J. W. Szhumper Nichols and Blight <a 
11, East and We,t Junction Railway (First debenture stock interest) < ia: Merrick and Co. 4. C. Rees. 
12, Gourock and Cloch Ferry Railway (I.C.) 6 41 85,000 28,300 Formans and McCall Anderson and Pattison Martin and Leslie. 
13. Kent and Essex Junction Railway (1.C.) 13 30 2,100,000 700,000 Wells, Owen, and Elwes Cope and Co. W. Bell. 
. 5 » p 22 9 ~~ 7 ( Geo. Davis, Son,and Co. + C. J. Hanly. 
. Leeds, Church Fenton, and Hull Junction Railway (1.C ‘) 15 3 400,000 133,300 R. E. Cooper | ag ee ; 
5. Liskeard and Caradon Railway ll $1 90,000 30,000 J. W. Jenkins Childs and Son Sherwood and Co. 
. Maryport and Carlisle Railway 15 18 120,000 40,000 J. Addison Tyson and Hobson Lewin and Co. 
+ sane District Railway , 100,000 | pogroms ; J. W. Barry Baxters and Co. Dyson and Co. 
18. North-Eastern Railway (Spennithorne mei Scorton wnies *h) 9 44 200,000 65,000 T. E. Harrison G. S. Gibb Sherwood and Co. 
e f << { 366,000 ) os oo ‘ W. RK. Stevens R. W. Cooper 
19. South Eastern and Channel Tunnel Railway 5 24 + 100,000 f 122,000 F, Brady : R. W. Perks 6 E Mortimer 
20. Strathendrick and Aberfoyle Railway 27 42 200,000 66,666 Formans and McCall Keydens and Co. W. A. Loch, 


21. Totnes, Paignton, and Torquay Direct Railway .. 


elastic metallic springs, which press against the 
sectors of the commutating cylinder in the usual 
way. 

A special feature of the Hochausen machine, 
and one to which a great proportion of its un- 
doubtedly steady working and economy are due, is 
the very beautiful contrivance by which its conver- 
sion of (anor into electric energy is regulated, 
perfectly automatically, to the work it has to do, 
or in other words, by which the load on the 
driving engine is adjusted to the number of lamps 
in actual operation. 


The core of the Hochausen armature (a perspec- | 


tive view of which, with two coils removed, is shown 
in Fig. 2), consists of a cylindrical cage built up of 
flat wrought-i -iron quadrants ; and, without its e« ils, 

bears some resemblance to the cylindrical sieve of | 
a rotatory screening machine. The quadrants oe 


stamped out of sheet iron, about one-sixteenth of 


(Extension of time). 


were for incorporating companies, 


Notre.—The Bills marked “ I, C.” 


an inch in thickness, and have dovetailed ends, 
These are shown in detail in Fig. 3, in which A AA 
are the quadrants, and B and B’ are bars having 
dovetail grooves along their outer sides, into which 
the ends of the quadrants are fitted with distance- 
pieces of the same thickness between them. There 

are four pairs of these bars distributed at equal 
angular distances around the armature, as is well 
shown in Fig. 4. The bars of each pair are held 
together by a bar of the form shown at C, Fig. 3, 
havi ing a dovetail groove cut along its length. and 
which slides over the dovetail formed at the top of 
the bars. They are further held together, and at the 
same time are rigidly attached to the outer frame- 
work of the armature, by two projecting half-studs, 
Dand D', which, when in position, form a single 
stud, and these studs, passing through correspond- 
ing holes in the end neg are secured by nuts 
on the outer sides, 





Mitchelmore and Hacker J.B. Batten and Co, 





From the above description it will be clear that 
the armature can be taken into four pieces at any 
moment with great facility, and the coils are so 
constructed that they can be taken off and on by 
simply sliding them over the quadrants when the 
armature is so dissected. 

The method by which the coils are wound in the 
Hochausen machine is a special feature of novelty 
and interest, because by it is solved a ditticulty 
which has hitherto been inseparable from the coil 
ing of annular armatures, whose helices are either 
contiguous, as in the Gramme, or very close 
together, as in several other types of machines. 
This difficulty is a mechanical and manipulative 
one, arising from the geometrical fact, that the 
internal circumference of a solid ring is smaller 
than its external circumference, and that therefore 
the spaces occupied by the coils must be more or 
less wedge-shaped, and thus while the strands 
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passing over the outer circumference had hitherto 
to be more and more spread out in order to be 
uniformly distributed, they had for the same reason 
to be inconveniently crowded together over the 
inner circumference. To overcome this difticulty 
various devices have been suggested, but none of 
them can, in our opinion, approach in simplicity 
and efticiency the method adopted by Mr. Hoch- 
ausen, which is indicated in Fig. 4, but which 
will be understood more clearly by referring to the 
diagram Fig. 6, which represents a section of one 





of the coils, made by a plane cutting through the 
armature perpendicularly to its axis. In the coil 
represented in the diagram there are forty-two con- 
volutions; but while the lower part of the helix is 
laid in six layers of seven strands each, the upper 
portion (representing the outer circumference) is 
laid in three layers of fourteen strands. In this 
way the cross section of the bundle of wires of the 
helix, both at the outer and at the inner circum- 
ference of the armature, is always maintained a 
parallelogram, and at the same time the width of 
the outer bundle is wider than that towards the 
axis. In Fig. 4 this is well shown, as well as the 
general construction of the armature. 

Referring to this figure, and to Fig.5, A AAA 
are the quadrants of which the compound annular 
core is built up, and B B B B the dovetail bars by 
which the four sets of quadrants are held together 
and attached to the end frames H H, which are 
keyed on to the driving shaft S. The helices are 
shown at CC CC, which, from the method by which 
the core is constructed, can either be wound inde- 
pendently upon a separate mandrel or upon hollow 
bobbins, and slid over the free end of the quadrant, 
or they can be wound direct upon the quadranis, 
each quarter of the core being wound separately, and | 
the four quarters put together afterwards—a form | 
of construction which will at once commend itself | 
to every practical engineer, for, by it, the prin- 
cipal difficulty in coiling annular armatures is com- 
pletely eliminated, namely, the having to pass the 
spool containing the wire to be wound through the 
ring for every convolution laid on. In order to 
avoid sharp bends in the wire at the two ends of 
the armature, and to keep the coiling as compact 
as possible, the core is finished off by quadrants of 
U-shaped cross section indicated at F F F F, 
Fig 5, and also clearly shown in Fig. 2. 

In the armature illustrated in this notice there are 
sixteen coils, that is to say, each of the four quadrants 
carries four helices, which are kept symmetrically 
in their places by wooden wedges W W W, driven 
between them from the inside, and in order to 
prevent any displacement of the convolutions, or 
distortion of the armature by centrifugal force, the 
whole is bound together by coiled hoops of phosphor- 
bronze wire n n n n n, Fig. 5, shown in perspective 
in Fig. 2. 

The armature coils of the Hochausen machine 
are coupled up in series, and their junctions are 
also connected to the sectors of a cylindrical com- 
mutator, which is constructed in a very simple and 
practical manner, consisting simply of a crown of 
sixteen [L-shaped gun-metal or copper blocks K, 
Fig. 5, screwed by their bases to a circular disc of 
slate L, their form and arrangement being as shown 
in Fig. 2, as well as in the general view of the 
machine, Fig. 1. The only insulation between the 
blocks is obtained by air spaces, and upon their 
cylindrical surfaces the collecting springs shown in 
Fig. 1 are pressed. 

It is by the position of these springs with 
respect to the magnetic field that the electromotive 
force of the machine is automatically controlled 
and adjusted to the number of lamps in operation, 
and we shall in our next notice illustrate and 
describe the very elegant devices designed by Mr. 
Hochausen for bringing about this result. 








BRITISH NAVAL GUNNERY. 
(Continued from page 4.) 
Rifling.—The gun having been built up has to be 


grooves in the gun gradually inclining round 
from breech to muzzle, and corresponding protu- 
berances on the shot, so that as the projectile 
passes through the gun on its way out, it gets the 
twist required. This subject will be entered into 
more deeply when dealing with projectiles ; it is 
merely touched upon now as affecting the con- 
struction of the gun. * 

Sights.—Most guns are provided with three sets 
of sights. One set placed directly over the axis, 
and the others on either side. Sights are necessary 
for the following reasons: 

The action of gravity causes the shot to fall from 
the moment of leaving the muzzle, and hence it 
follows that, if the gun is so laid that the axis is 
pointing directly at an object (1000 yards off, say) 
the shot would fall a certain distance below the 





object, the amount of the fall depending on the 





diameter. The rotation necessary for keeping them | for a 10-in. muzzle-loading rifled gun. It will 
point foremost in their flight is obtained by having be seen that the rear face, Fig. 21, is marked 


for battering charge, one side, Fig. 22, for common 
shell with a 44 1b. charge, and the other, Fig. 24, 
for common shell with a 701b. charge. The front 
face, Fig. 23, is marked in degrees, and is seldom, 
if ever, used. It is necessary to have these dif- 
ferent graduations, as when a smaller charge is 
used the projectile travels more slowly and, there- 
fore, falls quicker. It will be observed that the 
graduations on face, Fig. 22, are further apart than 
those on Figs. 21 and 24. The tigures in the 
column marked ‘ Fuze” in Fig. 24 show the length 
of fuze necessary to use at the corresponding 
distances and will be referred to later on. The 
scale just below the top of the sight is for allowing 
for the lateral deflection of the projectile owing to 
wind, speed of ship, &c. 

Inthe new breech-loading guns, which are very 
long and narrow, the centre sights are abolished, 














time that it takes the shot to traverse the 1000 
yards. Hence to strike the point required it is 
necessary that the axis should be actually pointing 
above the object, and as it is required to know ex- 
actly how much elevation the gun must have, 
graduated sights are provided for this purpose. 

Fig. 19 shows the direction the projectile would 
take were the axis laid for the object, while Fig. 20 
shows the gun pointing above the object so as to 
allow for the fall due to gravity. If we have 
a fixed point A over the trunnion of the gun, and 
then raise the hind sight B until a line passing 
through it and A meet the object O, then we have 
an exact measure of the angle through which 
the axis of the gun must be raised to hit the object 
at, say, 10C0 yards. If the object is closer the 
shot wiil not have so much time to fall, and there- 
fore the axis will not have to be raised so much. If 
on the contrary the object is further, the sight must 
be raised yet higher. Thus we get a regular gradu- 
1 Rear face 2 Side Elev"3 Frouptace 4¢5vde Eler™ 
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ated scale for the height that the sight should be 
raised for each different distance. 





rifled. The projectiles fired by our modern guns are 
of a length varying from twice to three times their 





* See Treatise on Gun Construction, 1879, 


| 


since as soon as the muzzle was raised a very little, 
it would obscure the sights, and it is impossible 
to have a hole drilled into the gun for them, since 
it would go through into the bore. 

Fig. 25 shows the clearance angle, i.e. the angle 
at which the muzzle intercepts the centre line of 
sight of one of our modern guns. Sights have 
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been made as a rule of gun-metal, but with the 
long-range breech-loading guns it is found that 
steel is necessary to stand the shock. 

Venting.—The vents or holes through which the 
flame is communicated from the friction or electric 
tube to the charge is, in nearly all the muzzle- 
loading guns now in the service, on the top orat the 
side of the gun, the exception being the 80-ton 
guns of the Inflexible, and the 38-ton guns lately 
mounted in the Agamemnon, &c. _Breech-loading 
guns are, as a rule, axially vented, the exception 
being the 25-pounder torpedo guns, most of which 
have at present top vents. 

The vent hole is not made in the gun itself, but 
is bored through a metal sclid cylinder called the 
vent bush. In top and side vented guns the vent 
bush is screwed outside, and a corresponding hole 
with a female thread being cut in the gun, the 
vent bush is screwed into it. There are two de- 
scriptions of these vents, the cone vent and the 
through vent. The cone vent (Fig. 26) is used in 
first venting a gun, the hole in the gun being cut to 
correspond to it. After the gun has been in use 
some time the metal of it round the vent gets 
worn by the action of the gas. When this happens 
the cone vent is removed, and a through vent, 
Fig. 27, substituted, the boring in the gun being 


carried through to the bore. 












3 

Pe fy is 

o> : : 3 

& 8 “Be :. 
© ‘ 
2 

g Fig.26. * 

s/s 











With axially vented guns, and indeed with some 


The accompanying diagrams show the sights | 1, vented guns, a vent bush called the mushroom- 


headed vent is used. This vent is of the shape 
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shown in Fig. 28. It is fixed from the inside 
of the gun, the head being inside. It is held in 
place by a washer and nut, a featherkeeping it fixed 
in the right direction. 

This completes the description of what may be 
called the general system of construction, meaning 


| 


that all guns are constructed more or less on these | 


broad bases. Before leaving the subject, however, 

it will be necessary to enter into a few particulars 

about the muzzle and breech-loading systems. 
Until very lately the English Government has 


resolutely stuck to muzzle-loading guns, holding | 
that they were less complicated in the fittings, quite | 
as rapid in the loading and working, and less lable | 


to get out of order than the _breech-loading 
guns. 
slow-burning powder, and the necessity of using a 
long gun in consequence, the difference between 


Now, however, owing to the adoption of | 


entering a projectile from the muzzle and breech | 


ends is very marked, and besides, the difficulty of 


getting the muzzle inside the ports when the space | 


is limited, as on board ships, makes it an absolute 
necessity to have breech-loading guns. These are 


the principal considerations which led to the adoption | 


of breech-loading guns in this country, and besides 


them it may be urged that the bore can be more | 


easily cleared of burning fragments which may have 
been left on firing; that the gun cannot be double 
loaded; that since it has been found advisable to 
have that portion of the gun which holds the 
powder (the chamber) larger than the rest of the 
bore, this is more readily done in the breech- 
loading than in muzzle-loading gun; and, finally, 
the men at the gun are not so much exposed. 
There are now more than 100 breech-loading guns 
of 6-in. calibre and 4$ tons weight mounted in diffe- 


which has been very successfully tested in the 
French field guns. It is called the Du Baugé ob- 
turator, and consists mainly of the substitution of 
an asbestos disc or discs for the steel cup mentioned 
above. This material, being highly elastic, is com- 
pressed by the action of the gas on firing in the 
direction of the axis, and forced out circumferen- 
tially, thus effectually sealing the bore. This is, as 
we have said, only in an experimental stage in this 
country. The breech arrangements above described 
are those actually in use now, but are, of course, 
subject to modifications from time to time. 
(To be continued). 


ELECTRIC LIGHTING NOTES. 

Mr. Rosert HammMonp has in the press a work en- 
titled ‘The klectric Light in Our Homes,” in which 
house-to-house electric lighting from commercial and 
domestic stand-points is dealt with. The publishers 
are Messrs. F. Warne and Co. 





The Commissioners of the Fisheries Exhibition have 
awarded Mr. Charles Lever, of Bowdon, Manchester, 
a diploma of honour for special services rendered by 
him in connexion with the lighting of the council 
chamber, lecture theatre, picture gallery, and dining- 
rooms by means of his ‘‘ Lever are lamp.” 

The Edinburgh Castle Mission Hall at Limehouse 
has been fitted with the electric light by Messrs. 
Siemens Brothers. There are five are lamps and 200 
Swan lamps, the dynamo feeding the former being of 
the type SD 8, and that serving the latter S D 0. 


| There are also thirty incandescence lamps in the 


vestries, &c., fed from a separate machine, the whole 


| being driven by a compound semi-portable Garrett 


rent ships in the Royal Navy, and about the same | 


number of 25-pounder breech-loading torpedo guns, 


but larger ones are being rapidly constructed, and | 


we may hope ere long to see all our fleet re-armed 


with these long powerful guns, instead of the com- | 


paratively short ones now in use. 

System of Breech-Loading Guns Used in the 
Service.—The system of closing the breech adopted 
in the English service is a modifieation of that 


obturator. 
The breech is closed by means of a screw plug, 


engine, 

During the year 1883 Messrs. Siemens Brothers 
fitted, or commenced to fit, the electric light in 
twenty steamships, among which were the Arizona 
(Guion), the Servia and Aurania (Cunard), the Nor- 
mandie (Campagnie: Transatlantique), the City of 
Rome (Anchor), the City of Chicago (Inman), the 
Austral (Orient), the Vancouver (Dominion), the Ger- 


| manic (White Star), and the Massilia(P. and 0O.). The 
| total number of lamps was over 4000, or more than 
2 | 200 per vessel on the average. 

which the French have used for many years, the | 
difference being mainly in the breech plug and | 


which is screwed into the rear part of the bore, and | 


in order to save time in the entrance and with- 
drawal of this plug three longitudinal grooves, each 
equal one-sixth the circumference, are planed out of 
both the plug and the breech, so that by placing 
the remaining portions of the male screw in line 
with the plane grooves of the female screw the 
plug can be pushed home, and one-sixth of a turn 
being given to it, the breech is closed. 

A bronze cradle M, Figs. 29 and 30, is hung by 





means of a strong vertical hinge, so that it can be 
placed in a line with the bore to receive the breech 
screw on its being withdrawn, and then swung 
round to the side so as to be clear of the loading. 
The obturator—that is the arrangement for pre- 
venting the gas from escaping through the breech— 
consists of a steel cup A fixed to the face of the 
breech plug, and taking against a copper ring B 
which is let into the gun. The end of the plug 
being slightly convex, the pressure of gas forces the 
cup tight against the copper ring B, so that all 


Edison’s Indian and Colonial Electric Company are 
lighting the Parliament Houses at Sydney, New South 
Wales, under contract with the Government and also 
the Government railway station at Albury, the junction 
between Victoria and New South Wales. They are 
also lighting part of the General Post Office in Sydney. 


| In Queensland they have a contract with the Govern- 


ment to fit up the Government House, and also the 
Government printing establishment. The first mill 
lighted by electricity in the Australian colonies was 
fitted up by the Indian and Colonial Company in 
Queensland. In New Zealand they are also lighting 
the Government printing offices at Wellington. The 
report with reference to the whole of these works in 
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( the various colonies has been uniformly satisfactory. 


In Melbourne the company have been lighting one of 
the chambers of Parliament House for many months 
past with the greatest success. 


At the annual ball to the tenantry of Mr. C. H. 


| Wilson, M.P., held at Warter Priory, the mansion was 


illuminated by the electric light. The plant was 
supplied by Messrs. J. Edmondson and Co., of Great 
George-street, Westminster, gas engineers and elec- 


| tricians, and comprised 180 incandescence lamps of 


escape is prevented. C is the mushroom-headed | 


vent before referred to. It will be seen that it 
answers the double purpose of vent, and keeps the 
steel cup in place. 


| of illumination. 
| and corridors through the house, and a few of the bed- 


The obturator above described is that now in use | 
in the service, but there is another one under trial, | 


various sizes, their power varying from ten to forty 
candles. Many of the existing candelabra, &c., have 
been utilised and adapted to carrying the new means 
The large hall and all the passages 


rooms, are lighted by electricity, as are also the whole 
of the domestic offices. All the lights are provided 








with switches, and the current of electricity is supplied 
by two dynamo machines, about one hundred yards 
distant from the mansion, an existing outbuilding 
having beeen utilised as an engine-house. The dynamos 
are each capable of supplying 65 lights of 20 candle- 
power, and are coupled together in such a manner that 
either or both may be used as required, and are self- 
regulating. 

The Edison and Swan companies have together effected 
new or additional electric lightinstallations upon thirty - 
one steam vessels during the past year, of which three 
were Indian troopships, four vessels of the Clan line, 
three of the Cunard line, three of the British India 
Company, and three of the New Zealand Shipping 
Company. They have also made or increased twenty- 
two installations on land. That at the House of 
Commons, which ran so successfully during the last 
session, is being increased by the addition of about 220 
lamps, which will bring the total number up to 500. 
The entire plant will be in readiness for the opening of 
Parliament on the Sth of February. ‘The Holborn 
Restaurant installation, consisting of plant for 500 
lamps, is being augmented by additional engines and 
dynamos for 1200 lamps, which will make this instal- 
lation when completed the largest isolated plant in 
England. ‘The central lighting station at Victoria is 
rapidly approaching completion. The company have 
at present on hand orders for lighting four additional 
troopships for H.M. Government — the Crocodile, 
Serapis, Jumna, and Euphrates—-besides various con- 
tracts for steamship plants. They are also about to 
carry out installations at the Cannon-street Station 
Hotel, for Messrs. Shanks and Co., Johnstone, N.B. ; 
Messrs. Brown Brothers, Galashiels, &. The amalya- 
mation of the Edison and Swan Companies has taken 
place during the past year and the oftices of the united 
company are now at 74, Coleman-street, London, E.C. 





FOREIGN TECHNICAL LITERATURE. 

THE American Manufacturer (Pittsburg, December 
14) says thata manufactory is being erected at Nash- 
ville, Tennessee, for the construction of ‘‘ pole-road ” 
locomotives. ‘This type of engine, which is the inven- 
tion of Mr. W. E. Cole, of Montgomery, Alabama, is 
furnished with grooved wheels, to be run on wooden 
poles, instead of metallic rails. The ‘ pole-road”’ is 
especially adapted for hauling timber in the lumber 
regions. It is extremely cheap, and can be laid down 
and taken up at the rate of ten miles per day. It is not 
intended as a permanent track, the poles being simply 
fastencd down with pegs. The engines will haul about 
four times the weight that an ordinary goods or pas- 
senger engine could do up an incline of 400 ft. in the 
mile. Anaverage speed of fifteen miles per hour can 
be obtained. The wheels are so arranged as to have a 
lateral play of about 5 in., thus being adaptable to 
either a broad or narrow gauge road. ‘To admit of 
this, chains are used instead of rods as drivers. 

The Giornale dei Lavori Pubblici (Rome, December 
26) contains the last of a series of articles by Herr 
Stockalper, an engineer lately occupying a responsible 
position on the St. Gothard Railway, in which the sub- 
ject of long sub-alpine tunnels is fully discussed in 
relation to their temperature. He states decisively 
that the temperature and circumstances under which 
the work of the St. Gothard Tunnel was done ap- 
proached as nearly as possible to the limits of human 
endurance. Even when the piercing was complete, 
the through current of air only lowered the tem- 
perature 4 deg. Cent., though it rendered the physio- 
logical conditions less unhealthy. In the workings 
where compressed air was supplied, the temperature 
was lowered more than 2 deg.; but this effect was 
totally lost at a distance of about 170 ft. No modifi- 
cation whatever was effected in the dampness of the 
atmosphere, which was the principal cause of the 
prevailing unhealthiness. Herr Stockalper agrees with 
M. Bubois-Raymond that a temperature of 46 deg. 
Cent. (104 deg. Fahr.) is the highest at which work 
can possibly be carried on in an atmosphere saturated 
with humidity ; but as this would be far exceeded in 
the case of the Mont Blanc tunnel, he doubts the pos- 
sibility of its execution. In the case of the Simplon, 
the estimated maximum would be 36 deg. Cent. 
(96.8 deg. Fahr.); and he considers that by the piercing 
of two ventilating shafts, the use of ice to cool the air, 
quicklime to dry the tunnel, electric illumination, 
and traction by electric or compressed air locomotives, 
tolerable conditions of work may be obtained. 

Le Génie Civil (Paris, November 17) announces that 
M. Léger, a civil engineer of Lyons, has submitted to 
the Minister of Agriculture a project for irrigating the 
vine-growing provinces in the valley of the Rhéne, by 
a number of canals drawing their water from that 
riverand its affluents. The project has been favour- 
ably received, and immediate surveys have been 
ordered. 

A long review appears in the same number of 
a brochure by M. Jacquim on the system of breaking 







fa 
< 











ENGINEERING. 


29 








Jan. 11, 1884.) 





up goods trains on inclines, or, as it is called, sorting 
by gravitation, as practised at the French stations of 
Tergnier, Saint-Martin, La Chapelle, and Terrenoire ; 
the German ones of Saint-Géréon, Speldorff, Dresden- 
Neustadt, Dresden-Altstadt, and Zwickau, at Arlon 
in Belgium, and Renens in Switzerland. The system 
consists simply in leading the various shunting and 
siding lines up an incline, to meet at the top; on the 
single line at the head stands the train, and the brakes 
having been locked, all the trucks, &e., are uncoupled. 
The wheels are then unskidded, and each vehicle 
pushed off by hand, and shunted on to its own line 
of rails. It descends the incline by its own weight, 
and its further progress is watched by two men stationed 
at different points on the siding, who check its speed 
or stop it when necessary, either by hand brakes, or 
other arrangements. It is estimated that on this 
system the risk of fatal accident to the employés is 
diminished by two-thirds, and that of injury by five- 
sixths. The damage to rolling stock is also much less 
than on the ordinary system of shunting by engines. 
At the station of La Chapelle, 46 men move in this 
way 3800 trucks per day, and at Terrenoire 35 deal 
with 1200, taking each separately. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 28. 

Tue pig iron trade has been slowly working its way 
into a better position, at a time when very little change 
is usually to be expected. Actual business is light, but 
confidence in the winter trade is strong, this is due 
chiefly to the ascertained fact that stocks are light in 
consumers’ hands throughout the country. Makers 
and sellers generally show a little more firmness for 
standard and special brands, and of late there have 
been fewer offerings of inferior makes, because of the 
widespread belief that the very bottom prices have 
been reached, and that any change must be for the 
better. A few companies have sold freely for next 
years delivery, one company having sold 50,000 tons, 
for the present concessions will be exceptional. Any 
further decline in prices will blow out enough furnaces 
to give the desired restriction, but if the normal de- 
mand is presented, the supply will be found to be no 
more than sufficient. No. 1 foundry sells at 20 dols. 
to 22 dols., but replies to inquiries made this week 
were made ona basis of 20.50 dols. to 21 dols. generally, 
and 19 dols. for No. 2; mill irons average 18 dols. for 
most makes, including southern irons. But there is 
more or less iron under inquiry at 18.50 dols. and 
19 dols., and a few makes at 50 cents to 1 dol. above 
this ; 5000 tons of Bessemer sold at 20 dols., and 
several smaller lots are under inquiry at 20.25 dols. 
Spiegeleisen is wanted at 28 dols. and 28.50 dols., but 
is held at 29 dols. to 29.50 dols, ; there are inquiries 
for over 15,000 tons. Refined iron is selling slowly 
at 1.90; within a few days a good many inquiries have 
been received, which looks as though business would 
be done at that figure during January. Irons, not first 
class, are quoted nominally at 1.70 to 1.80. The 
holiday suspension will be protracted until the market 
calls for a resumption, but after all it appears that 
buyers are not able to stay out of the market long, 
because they have been for months following a hand-to- 
mouth policy in the purchasing. Nails are nominally 
2.45 dols. to 2.55 dols., and very little doing at that. 
Large consumers are waiting to see the effect of the 
six weeks’ suspension, to begin on Monday, December 
3Ist, in all western mills. The impression prevails 
that there is trouble ahead for the nail trade, and 
jobbers and consumers generally will go slowly. 
Considering the season, a large amount of plate and 
tank iron has been sold within a few days, and the in- 
quiries received show that the winter will be an active 
one. Boat plate sells at 2.30; shell, 2.85; flange, 
3.80; and firebox 5 cents. Structuraliron sells at 2.25 
for angles, 2.30 for bridge plates, 2.75 for tees, and 3.50 
for beams and channels. These are inside figures for 
all except very large lots. Notwithstanding all the 
unfavourable reports, steel rail makers have managed 
to secure a good deal of business within a few weeks, 
and are able to hold to 35 dols. more firmly than while 
they were stocking up. The apparent requirements 
are expanding, and there is more confidence in the 
future of railway construction, than there was a month 
or twoago. Old rails are nominally 23.50 dols. ; double- 
heads 25 dols ; crop ends are not to be had; cargo scrap, 
22 dols. 


PHOSPHOR-COPPER. 
3y W. G. Oro, Darmstadt. 

Tue largely increasing use of phosphor-copper in the 
manufacture of copper and copper alloys, makes it ad- 
visable to give a few particulars as to the mode of its 
ee in this paper. 

t is well known that the action of phosphorus (i.e. 
phosphor - copper) consists principally in its reducing 
properties, by virtue of which the oxygen which was 
absorbed by the molten metal, or rather the oxides 
thereby produced, are removed, and there is conse- 
quently imparted to the metal that degree of homo- 
geneity, strength, and toughness which is peculiar to the 
chemically pure metal. 





The phosphorus, by producing these effects, is converted 
into cuprous phosphate which floats on the surface of the 
molten metal in the shape of an exceedingly fluid slag, 
whilst the superfluous quantity combines with the metal. 

Considering this effect of the phophorus on the metal, 
it appears, to say the least, unnecessary to add to 
the liquid metal a larger quantity of phosphor-copper 
than would suffice to reduce the «xide present. Indeed, 
on chemical analysis of phosphor-bronzes of very best 
quality, one finds as a rule such infinitesimal propor- 
tions of phosphorus that these only tend to show that 
the metal had been subjected to treatment with this sub- 
stance. 

The impression is frequently met with that the phos- 
phorus itself imparts to the metal certain valuable pro- 
perties, more especially that it increases the hardness and 
strength, and that consequently a proportion of phos- 
phorus in the metal is of value. In reply to this idea it 
must be stated that a small quantity of phosphorus cer- 
tainly is less detrimental to the properties of the metal 
than many other bodies by means of which the same 
results are sought to be obtained, but in no case does 
the presence of phosphorus in the metal improve it. It 
must be admitted that although a certain amount of 
phosphorus increases the hardness of the metal, it cer- 
tainly does so at the expense of its toughness; if for 
instance an alloy, say a bronze of greater hardness, is 
required, it is much better obtained by increasing the 
quantity of tin, which does not affect the toughness of the 
metal to the same extent, as if an equal degree of hard- 
ness were to be obtained by a larger addition of phos- 
phorus. 

Assuming the correctness of the views expressed in the 
foregoing, all products should be excluded from use 
which offer no guarantee for the quantity of phosphorus, 
which by their agency would be conveyed to the metal, 
more especially mixtures which liberate the phosphorus 
in the molten metal, or also free phosphorus which, as a 
necessary sequence, entails that at one time a greater, 
and at another time a lesser proportion remains in the 
metal. 

A sure sign that the reduction of the oxide present 
in the liquid metal has been completed, is shown by the 
appearance of the surface, which in this case will be per- 
fectly clear. Experience shows that this is obtained as 
a rule by an addition of 0.1 per cent. of phosphorus, 
or 0.66 per cent. phosphor-copper of 15 per cent. phos 
phorus ; should such an addition not produce this result, 
or should the surface of the metal again have become 
covered during the time which lapses till the metal can 
be poured, and providing that it should meanwhile 
not have become too cold, small quantities of phosphor- 
copper should gradually be added till the surface again 
becomes quite clear, after which the metal should be 
poured at once. 








THE BISMARCK BRIDGE. 

We publish on pages 34 and 39 two perspective 
views, for which we are indebted to our contemporary, 
the Railroal Gazette, illustrating the new Bismarck 
Bridge, which has recently been completed across the 
Missouri river at Bismarck, where the Dakota and 
Missouri sections of the Northern Pacific Railroad 
unite. We shall publish detailed drawings of this in- 
teresting and important work, and till then we reserve 
our description of its construction. 

TRIAL TRIPS AND LAUNCHES. 

A STEEL screw steamer named the Celebes, a vessel of 
2300 tons, and measuring 285 ft. by 37 ft. by 25ft., was 
launched on the 18th ult. by Messrs. A. and J. Inglis, 
Glasgow, for the Netherlands India Steam Navigation 
Company. 

Messrs. Raylton Dixon and Co., Middlesbrough, 
launched on December 27 from their yard a steamer 
named the Gulf of Papua, being the second of two sister 
ships built by them for the Greenock Steamship Com- 
pany, and the third which they have bnilt for the same 
company this year. Her leading dimensions are 284 ft. 
over all; breadth, 37 ft. 6in. ; depth moulded, 21ft. 54in.; 
and her carrying capacity will be about 2600 tons. She 


will have engines of 180 horse-power by Messrs. Blair | 
This completes a tonnage for the | 


and Co., of Stockton. 
year of 31,017 tons, which places her builders fifth on the 
list for the United Kingdom. 

On the 28th ultimo. the New Zealand Shipping Com- 
pany’s steamer Ruapehn, built by Messrs. Elderand Co., 
had her official trial trip on the measured mile at Wemyss 
Bay on the Clyde. The runs made were thoroughly satis- 
factory. One down channel was performed at a speed 
equal to 14.75 knots per hour, and one up channel was 
made in four minutes, being equal to 15 knots per hour, 
the mean being 14.875 knots. ‘The indicated horse-power 
was 3861, the revolutions being 70 per minute, with a 
steam pressure of 110 Ib. per square inch, and a vacuum 
of 28 in. The Ruapehn is of upwards of 4100 tons gross, 
and measures 380 ft. (between perpendiculars) by 46 . by 
33 ft. 4 in.; and she has accommodation on the main 
deck for about 80 first-class, 80 second-class, and 250 third- 
class passengers, 





The America, a splendid steel screw steamer, and the 
latest addition to the National Line of Transatlantic 
steamers, was launched from the yard of Messrs. James 
and George Thomson, Clydebank, on Saturday, the 29th 
December. She is about 6500 tons, and measures 480 ft. 
by 50} ft. by 36 ft. She is being supplied with engines 
of 8500 indicated horse-power, which are expected to give 
her a speed of at least eighteen knots per hour, the work- 


ing steam pressure being 95lb. per square inch. In- 
ternally she has thirteen water-tight compartments 
formed by bulkheads which extend to the upper deck in 
all cases except two. She will have accommodation for 
300 first-class passengers and about 700 emigrants, and in 
the event of no emigrants being carried, accommodation 
can be provided for 500 first-class passengers. There will 
be many features of interest about the America which 
will be better appreciated as she becomes ready for sea. 
One of them is the main saloon, which, by an ingenious 
constructional arrangement, is made to extend to a height 
of two decks, or about 19ft. An opportunity for carry- 
ing out such an idea has long been sought for by the 
builders. 

On the same day, 29th, Messrs. Dobson and Charles, 
Grangemouth, launched a steel screw steamer, named the 
Furious, a vessel of 1700 tons gross, and measuring 240 ft. 
by 33 ft. by 16 ft. 10 in. Built to the orderof Mr. Thomas 
Kish, London, she will be fitted with compound engines 
of 140 horse-power nominal by Messrs. Hubson and 
Corbett, Glasgow. 

Messrs. William Denny and Brothers, Dumbarton, on 
the last day of 1883, launched a magnificent steel screw 
steamship of 4710 tons gross register, for the British India 
(Association) Steam Navigation Company. Named the 
Manora, and measuring 410 ft. by 45 ft. by 31 ft. 6in., 
she has been built to the highest class in the Liverpool 
Red Book, and is to be fitted with compound surface- 
condensing engines of 600 horse-power nominal. The 
Manora is the largest vessel yet built in any Dumbarton 
shipyard. 

The handsome new paddle steamer, The (ueen, re- 
cently built by Messrs. Caird aud Co., Greenock for che 
Loch Lomond Steamboat Company, had her trial trip on 
the same day at Skelmorlie. She measures 160 ft. by 
25 ft. by 5 ft. 6in., and is fitted to carry 300 passengers 
on a draught of water not exceeding 4ft. She is driven 
by a pair of diagonal surface-condensing engines—con- 
structed so as to be easily disconnected—with cylinders 
measuring each 36 in. in diameter, and having a stroke of 
4ft. The engines are of 86 collective nominal horse- 
power, and the speed attained on the trial was a mean of 
14 knots. 

On Thursday, January 4, Messrs. Murdock and 
Murray, launched from their building yard at Port 
Glasgow, a handsomely nrodelled iron screw steamer 
named the Lin o’ Dee. This vessel has been built to the 
order of Messrs. Dunsmuir and Jackson for the Granite 
City Steamship Company of Aberdeen. The machinery 
is being supplied by Messrs. Dunsmuir and Jackson, 
Govan, under the superintendance of Mr. John Wother- 
spoon, Greenock. 











AFreEERattway.—Such aninstitution exists in Oakland, 
| California, a town on the opposite side of the bay from San 
| Francisco. The Central Pacific Company desired to pass 
| through it, and the principal street offered the best route ; 
| but the people of Oakland only consented on condition 
that they should have free passage over this section of the 
| line, which is the case, no fares being demanded. 
| 
| MeEmMorIALs TO RoeBiinc.—Mr. John A. Roebling, the 
| first designer of the Brooklyn Bridge, was a native of 
| Mulhausen, in Thuringia. The burgmeister of this town 
| has informed the Mayor of Brooklyn that in order to do 
| honour to this distinguished engineer, a street in his native 
| town has been named after him, and a brass tablet bear- 
| ing his likeness, and the dates of his birth and death, has 
been fixed to the house in which he was born. 





| THE InstitvTION oF Crvit ENGINEERS.—At the meet- 
| ing on Tuesday, the 8th of January, Sir J. W. Bazalgette, 
| C.B., President, in the chair, it was announced that the 
| Council had recently transferred William Alfred Dawson, 
Alpin Grant Fowler, Walter John Hammond, and George 
Nicholas Yourdi to the class of Members; and had ad- 
mitted John Atkinson, Frederick John Broune, Henry 
Gifford Carpmael, William Betham Clark, Edmund 
Robert Dymond, Richmond Henry Head, Edwin Homer- 
sham, Edward Mountiford, Longfield Lysaght, Robert 
Bellechasse Morison, Edward Pearce Perrin, Herbert 
Walter Prince, Philip John Radcliffe, James Stafford 
Ransome, William Clement Hamilton Robinson, Francis 
Edward Ross, Ernest Edward Scholefield, George Pryce 
Wallington and Charles Drinkwater Wray, B.A., B.E., 
as Students of the Institution. At the monthly ballot 
Thomas Gething Clayton, carriage and waggon superin- 
tendent, Midland Railway ; John Devonshire Ellis, Atlas 
Works, Sheffield; Thomas Gillott, Farnley Iron Com- 
yvany, Leeds; and Francis Ernest Rose, ex-engineer 
”,. W.D., India, were elected Members : Thomas Matthew 
Atkinson, Government Railways, C.C.; Manfred Powis 
Bale, Budge- row; Thomas Walter Bartlett, P.W.D., 
India; Walter Brooke, Brighton ; James Forrest Brun- 
ton, Stud. Inst. C.E., Westminster; Herbert William 
Edlin, Stud. Inst. C.E., Government Railways, C.C. ; 
Edward Houtson Elsworthy, Nizam’s P.W.D., Hydera- 
bad ; Arthur Percy Guinness, Stud. Inst. C.E., Glasgow ; 
George Heaton, Wigan; Arthur Hill, Stud. Inst. C.E., 
P.W.D., India; John Henry Holmes, Newcastle-on- 
Tyne; Edward Phillips Holtham, Westminster; Arthur 
Honeysett, Shepherd’s Bush ; Henry Keating, Westport, 
Co. Mayo; Percy Stanley McGowan, P.W.D., India ; 
William Everard Pedley, Stud. Inst. C.E., P.W.D., 
Bombay ; Arthur Silverthorne, Westminster ; and Alfred 
George White, Rio Tinto, Associate Members; and 
Thomas James Roch, late Captain R.A., Bentinck-street ; 
and Richard Hieram Sankey, Major-General RE., 
Dublin, Associates, : 


| 
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HARDINGHAM’S SECTIONAL STEAM BOILER. 
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THE steam generator represented in the accompany- 
ing engravings has been designed with the object of 


securing greater compactness, efficiency, and economy | 
than are commonly attained by multitubular boilers of | 


the class to which it belongs; that is to say, boilers 
whereof the major portions are composed of a number 


of units of like construction, arranged and connected | 
to work in unison, each of these units or sections being | 


of a convenient size and weight for manufacture, hand- 
ling, transport, erection, &c.; as also for dismounting, 
repair, or substitution when necessary. 

From Figs. 1 and 2 it will be seen that the generator 
consists of a group of sections arranged in vertical rows. 


The extremities of the sections composing each row are | 
connected by suitable hollow pieces (Fig. 4), each series | 
communicating with a transverse water chamber below | 


and with a steam receiver above. There are also inde- | 
pendent means of communication between the upper or | 


steam drum and the lower or water drum for the return | 


flow of the water, thus completing the circuit. The | 
generator is as usual placed at an inclination, to assist 

the circulation of the water, and to facilitate the escape | 
of the steam from the generative portion of the boiler | 
to the receiver. 

One of the principal peculiarities in the present con- | 
struction is the adaptation of the annular water tube to | 
sectional boilers. The outer tube (Fig. 4) is screwed | 
into a central boss in a square plate. Upon the outer | 
face of the plate is fitted a short cylinder, and outside | 
that again is fitted another short cylinder. One of | 
these cylinders has a branch downwards to the section | 
next below, and the other cylinder has a branch up- 
wards to the section next above. The inner cylinder is 
open on both sides, but the outer cylinder is only open 
on its inner face, whilst in the outer face is formed a 
stuffing-box. The outer cylinder is attached to the 
square plate by means of bolts, which, on being tight- 
ened, grip the inner cylinder or connecting piece, and 
make good the joints between the three parts alluded | 
to. The inner tube traverses the outer and larger one, | 
passes through both of the little cylinders described, 
and ends in the stuffing box, where it is secured by a 
screw gland. It may therefore be readily withdrawn, | 
examined, scaled, and replaced. Further, by removing | 
the connecting pieces, the internal surface of the outer | 
tube may be also examined and cleaned if necessary. 

Reverting to Figs. 1 and 2, it will be seen that the | 
products a combustion pass through a perforated 
curtain of firebrick, which acts, first, to thoroughly 
mix the gases, and, secondly, operates as a disperser 
and prevents the flame impinging too directly on par- 
ticular portions of the lower rows of tubes. The gases | 
then circulate amongst the outer tubes, passing around 
directing plates to the upper corner of the whole group, | 
and thence find their way to the inner tubes, and | 
through them to the flue. 

The packing of the connexions between the sections 
~—with regard to which considerable trouble was ex- | 
perienced in the early history of sectional boilers—is 
accomplished with the aid of washers composed of | 

























































































asbestos woven into rings and served with india-rubber, 
these being arranged in recesses. It will be noticed 
that no joints are exposed to the direct action of the 
fire. Before the hot gases reach the joints they have 
already parted with the larger portion of their heat, 
and with water circulating freely inside the terminal 
chambers, the temperature never even approaches a 
point likely to occasion trouble with the joints. 
Asteam boiler arranged generally in the mannerabove 
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tected by any non-conducting material. The coal was 

of common quality, unscreened and weighed wet from 

the barge. In fact the boiler was worked in the ordi- 
nary way of business for driving the workshops; and 
no special means were pole to secure exceptional 

or even the best results. With regard to the size of 
| the inner tubes it is intended in future to make them 
| 4 in. in diameter, and the outer tubes 6 in. in diameter. 

This alteration will secure ample fire tube area. 

In the following statement are recorded some of the 
results arrived at : 

Trial of 30 Horse-Power (Nominal) Annular Water-Tube 
Sectional Boiler. Date of Test, October 19, 1883. Fuel, 
common coal, unscreened, weighed wet. 

Duration of test 


| 
| 


9} hours 


Quantity of coal actually fired 2128 Ib, 
Percentage of ash .. ie 13.5 per cent, 
Weight of combustible... oe 1,841 Ib. 
Quantity of water actually evapo- 

rated ns Ae = aa 17,390 ,, 
Equivalent evaporation of water 

at 212 deg. ... cia ea ae fee 
Average temperature of feed water 90 deg. 

“ steam pressure per square 

inch ... - sae ie a 45 |b. 
Heated surface 480 sqr. ft. 
Grate area... e350 ‘iss ae: an 
Water evaporated per pound of 

combustible Me - ie 9.4 lb, 
Water evaporated from and at 

212 deg. per pound of combus- 

tible ... es x at ve 10.03 ,, 
Evaporation at 212 deg. per square 

foot heating surface per hour 3.8 4, 
Consumption of fuel per square 

foot of grate per hour sts 11.8 ,, 








Copper From ARrIZONA.—Last year Arizona produced 17 
million lb. copper. Thus far, during the present year, 





described has recently been constructed and tested by 
the Patent Steam Boiler Company, Birmingham, the | 
well:known manufacturers of ‘‘ Roots” boilers. The | 
trials have extended over several months, and have 
been attended with results which are deemed highly | 
satisfactory considering all the circumstances. For | 
instance, the inner tubes were only 3 in. in diameter, | 
which afforded insufficient area and interfered with 
the draught. The exposed portions were not pro- 


the increase has been 38 per cent., and new furnaces are 
being erected. The output from Arizona for the year 
1883 will probably be not less than 25 million Ib. 

Raprp ConstrRuction.—The construction of the Canadian 
Pacific Railway during the first week of July progressed 
at a then unexampled rate. On Saturday, July 7, 
rails were laid on 6 miles of road, and during the week 
not less than 25 4% miles (exclusive of sidings) were com: 
pleted, being at the rate of 44 miles per day. 
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AMERICAN FISHING VESSELS. 
(For Description, see Page 32.) 
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THE MERRYWEATHER TRAMWAY 


LOCOMOTIVE. 


THE StocKTON AND DARLINGTON SteAM Tramways Company, Limirep, StocKTON-ON-TEES. 


Cost of Repairs and Running of Engines for Six Months from December 4, 1882, to June, 3, 1883. 





























| Coke. Coal. Oil | Waste. | : Giatarandl << 
For Week | Wages. ‘Repairsand) eee Lee a Miles | Cost per preparing No Remarks. 
Ending | Renewals. | | | Run. Mile. Coke. 
| Quantity. | _ Quantity. — Quantity. | — |Quantity. _ 
1882, | £ s. d. £ s.d. itns. ewt.qrs.| £s. d. ewt. s. d. half pints! £s.d.{ Ib. 8. d. £ s. d. an ee 
December 4 ..| 1015 0 3 40,| 7 17 2 | 515 6 7 48 i i i oe 2 ie | s 08 21 2 4 19055 | 2.66 26 
» ll 1015 0 21619) 7 17 2 | 515 6 7 48 118} 10 4 15 3.0 2015 4 1768 2.81 .28 
» 18 1015 0 Ss = 717 2 | 515 6 rs 48 1188 | 1 2 0 15 3.0 2°03 «4 19154 2.65 26 
, 25 1015 0 817 2 7 iW 31 615 6 7 48 lleé | 116 15 3 0 26 16 10 1790} 3.59 28 
883. | j 
January 1 1015 0 16 19 10 s 2 2 621 7 48 125) i Ss 15 3 0 35 710 19354 4.38 .26 
” 8 10 10 0 219 2 7 ws 514 2 7 48 | lis! 1 22.0 15 3.0 2013 0 1890} 2.62 26 
» 1015 0 2 410 7 Ww 3 514 2 7 48 | 120) 109] 15 30 | 20 2 5 1920! 2.51 | .2%6 
ss = 1015 0 24 5 je ee 514 2 7 48 |; 118! 104 15 3.0 1 7 1930 2.49 .26 
> = 1015 0 £15 51 7 2 | 6a 2 7 48 118} 104) 3.0 2012 7 19204 2.57 26 
February 5 1015 0 312 4 7130] 511 0 7 4 8 115 019 9 15 30 215 9 1835) 2.78 .26 
ee | 1015 0 216 9 7180) 51 0 f 48 115 019 9 15 3 0 2010 2 1885 2.61 .26 
ae 18 942 ae ae 6 15 0 417 10 6 4 0 102 | 017 6] 15 30 | B77 ‘ | 4.16 .30 
. 25 1015 0 110 1 7 Ay. 2 514 2 7 48 1183 | 10 5 is. | 8.0 19 7 4 | | 2.41 .26 
March 4 .. 1015 0 20 2 7, a 3 514 2 7 48 120: 1001 36 3 0 1917 9 | 1925) 2.47 -26 
ney: s 2s 017 10 56 00 312 6 5 3.64 753 013 0 15 3 0 13°13 2 | 9364 | 3.48 .B4 
» 1. 10 15 0 245 7 3% 2 514 2 7 4-8 118 10 5 15 8 © 20 18 | 1871 | 270 26 
is 10 14 2 26 6 , t ® 5 6 7 7 48 lll 019 1{) 15 3.0 | 1914 0 | 17854 | 2.64 .28 
April 1 10 15 10 : 3s 3 8 62 608 7 48 mm | t Wal] =| 3.0 | 1911 4 1995} | 2.35 25 
Oe 1015 0 11411 7 18 0 511 0 7 4 8 ay |; 102) 3.0 | 19 8 9 | 18908 | 2.46 .26 
15 1015 0 8 110 7 17 2 514 2 7 48 1224 110 15 3.0 2519 8 1920} | 3.24 .26 
» 22 1015 0 788 7, ws 514 2 7 4.8 123} ae Oe - 15 3 0 2 6 8 | 1910, 3.18 .26 
i 1015 0 718 8 7 13 0 511 0 7 48 116 O1911{ 15 3.0 2512 3 18904 | 3.25 .26 
May 6 1010 0 619 9 71801] 5 0 7 4 8 117 Aor, 8 3 0 4 8 6 1890} | 3.10 26 
- as 10 5 0 316 6 77 21 6u 2 7 48 118} 105 15 3.0 213 9 1890} | 2.69 26 Oj 
»» 20 10 8 4 422 8 62; 6 2 0 7 48 1254 ee eg 15 3.0 | 2 0 9 1976 | 2.67 25 
a 1015 0 5 5 8 7 37 2 | bik 2 ‘f 48 119} 1 0 6 15 3 0 3:3 7 1900 | 2.92 26 . 
June 3 1015 0 La 7 nar? 514 2 7 4 8 118} 10 4 15 3 0 19 9 9 | 1930} 2.42 .26 Average .26, 
Average cost per mile per engine 2.86d.+26=3.12d Total 595 15 8 49,973 7.18 








Since the publication of our article on this sub- 
ject, we have received from Mr. R. Sutehall, the 
manager of the Stockton and Darlington steam tram- 
ways, the annexed copy of the half-yearly running 
and repairs account of his line (worked by six Merry- 
weather engines), during the first half of 1883, this 
report showing an average expenditure per engine of 
3.12d. per mile, which we believe is considerably less 
than has hitherto been recorded withany other system. 

The results shown are especially valuable in view of 
the fact that the locomotives have been in constant 
work for upwards of eighteen months. They require 
no further comment or explanation. 








ENGLISH AND AMERICAN FISHING 
VESSELS. 

ONE of the most valuable features in the late 
Fisheries Exhibition was the opportunity it afforded 
to practical fishermen—a class unapt to acquire in- 
struction from books—for comparing their own vessels, 
gear, and modes of fishing with those of other nations. 
The British seaman is proverbially self-satisfied, and 
the characteristic is certainly as well defined amongst 
the fishing classes as in any other branch of our mari- 
time population. Nevertheless it must have been 
brought home very forcibly to all but the most case- 
hardened egotists that, at any rate, there are a few 
points of foreign fishing practice which we in England 
might study with advantage. The United States 
Court was, without doubt, the most complete and 
best organised amongst all the foreign displays, and it 
was to that one naturally looked for affording a com- 
parison. With respect to fishing gear there was a vast 
deal that it would be desirable to see, at least tried, in 
British waters ; amongst so much that is new to us, 
and so much that has proved entirely successful on the 
western side of the Atlantic, we could scarcely fail to 
find many appliances which would be valuable as an 
addition to our means of capturing fish. With regard 
to the fishing vessels of the two countries, no doubt 
there is less that is desirable for us to acquire. 


Taking only the larger craft engaged in ocean fishery, | 


the North Sea trawler and the New England schooner 
may be considered as the most important vessels of 
each uation. Our own country had the advantage in 
the matter of representation, Messrs. Alward and 
Eskeritt’s splendid model being without doubt the 
finest exhibit of the class in the whole Exhibition, 
and very rightly took the special prize. Although the 
Americans had no single model that for accurate re- 


presentation of a typical vessel in shape, rig, and | 
equipment equalled this English boat, yet their collec- | 
tive exhibit, illustrating nearly every type of fishing | 


boat in use throughout the United States, stands, we 
should think, unrivalled as a comprehensive illustra- 
tion of the fishing vessels of any nation. 
England schooner there were about half a dozen models, 
all giving faithful illustrations of the type of craft they 
represented in the matter of model and rig. We were 


not fortunate enough to get the lines from which any | 
of these were taken, but on page 31 will be found 
those of a fishing schooner designed by Captain J. W. 
Collins, a member of the United States Fish Com- 
mission. 
general arrangement. 
cabin plan. 


Fig. 1 is a fore and aft section, showing the 


Figs. 3 and 5 are respectively half- 


Of the New | 


Fig. 2 shows construction and | 


through the ice lockers and well. Fig. 6 is the sail 
plan. This vessel in general contour may be taken as 
a typical Yankee schooner, but the beam is 10 in. less 
and the depth 18 in. more than is usual with the New 
England craft. In order, therefore, to make a fair 
comparison the middle body should have a lower 
bilge, in fact the sections should be somewhat flat- 
tened, the characteristic hollow floor being, however, 
retained. The rig, too, differs in some respects, as 
may be seen by referring to our illustration of the 
schooner Spencer F, Baird, on page 252 of vol. xxxvi. 
The well also is an unusual feature in craft of this 
description.* On page 31, Figs. 7, 8, and 9 we give 
the lines of a typical North Sea trawler, taken from 
drawings kindly furnished to us by Mr. W. E. Red- 
way, late of Dartmouth, who has designed many suc- 
cessful trawlers now working in the North Sea. The 
vast difference between the English and American 
vessels will be seen at a glance, the broad characteristic 
of our home model being safety, whilst the New Eng- 
land lines are calculated to afford high speed.t The 
American fishing schooners carry an immense spread of 
canvas in terms of their displacement, and have great 
natural stability, which enables them almost to dis- 
pense with ballast; a mackerel schooner of from 
70 tons to 80 tons, carrying about 10 tons of stone 
only. On the other hand, the round sections of the 
North Sea trawlers are not calculated to afford the 
stability requisite for sail-carrying power unless aided 


by ballast; a modern North Sea trawler having as | 


much as 50 tons to 55 tons of iron stowed as ballast. 


The English form is, however, one of very great | 


strength, and a good depth of the hull being under 
water, gives the vessel power and ability to live 
through heavy weather. It is of course impossible to 


tions they are especially designed to meet. The 
terrible losses incurred by the NorthSea fleet during the 
gale of March 6 last place us at a special disadvantage 
when comparing our national type. On that occasion 


47 vessels and 240 lives were lost, besides casualties of | 


a less serious nature. 
During the gales of December, 1876, on the American 
| side of the Atlantic, 12 schooners and 90 men were ioston 


the banks from the Gloucester (Massachusetts) fishing | 
fleet alone. Of course these figures prove nothing. The | 
gale of last March in the North Sea was entirely ex. | 


ceptional. It was not so much the strength of the wind 
that overwhelmed the fishing boats, as it was the vast 
tidal wave which arose and carried all before it. 

The average annual loss of British fishing vessels for 
the five years 1876-77 to 1880-81 was 342, and during 


missing. 


from the port of Gloucester-—by far the most im- 
portant fishing station in America—are recorded in the 
| 


America. 
| halibut, blue fish, black bass, sheep’s head, &c. 

| t+tIn Mr. Dixon Kemp’s “Yacht and Boat Sailing” com- 
| parison is made between the English and American types 
of schooner, to which those interested in the subject would 
do well to refer, 


breadth plan and body section. Fig. 4 is a section 


say how far the two types of vessel fulfil the condi- | 


the year 1881-82, 40 British vessels were lost or | 


We have no particulars of the losses of fishing | 
vessels throughout the United States, but those hailing | 


| * There are, however, a few well vessels used in | 
They are mostly sloop-rigged, and catch cod, | 


Fisherman’s Own Book, a publication to which we have 

on former occasions referred. 
In 1876, 27 vessels and 212 men were lost. 1877 (a 
year of depression in the fishing trade), 7 vessels and 
38 men. 1878, 11 vessels and 55 men. 1879, 29 
vessels and 249 men. 1880, 4 vessels and 52 men. 

In comparing the American schooner and English 

ketch-rigged trawler it will be of course remembered 
that the mode of fishing followed by each type of craft 
is essentially different. A vessel with quarters like 
the New England schooners could not be used for 
| towing a large beam trawl during average winter 
weather in the North Sea. Still our cod smacks, 
which are used for much the same purposes as the 
American craft, are built nearly on the same lines as 
the trawlers, and the two types of Yankee schooner 
and North Sea ketch may * taken as nationally 
characteristic, independently of the style of fishing 
pursued, 

Since we gave some particulars in our number of 
October 5 last year of the mode of fishing pursued by 
the New England vessels by means of the small boats 
called dories we have had many inquiries for further 
particulars of these little vessels. On page 31, Figs. 
10 and 11, we give illustrations taken from a model 
shown in the Fisheries Exhibition. This is a shore 
dory, and is fitted with a sail and centre board. There 
are also sinall pieces of decking, or water-ways, at the 

| sides. The dories carried in nests on board the 
schooners have neither decking, centre board, or rud- 
der, and the thwarts are made to take out. We have 
| already given, on page 321 of our last volume, parti- 
culars of these small but important craft, and of the 
dory winch used with them, which we also illustrate 
in Fig. 12. 


| COAL IN PENNSYLVANIA.—It isannounced that the output 
| of coal from the Pennsylvania mines last year reached the 
| enormous total of 30 million tons. 

AN ExXpensivE Raitway.—Seven tunnels, of a total 
length of seven miles, will be built on the line of the 
| Harrisburgh and Western Railway (U.S.A.), between 
| Harrisburgh and the Youghiogeny River. This portion 
of line will cost about 40,000/. per mile. It is to be com- 
pleted in two years, 








Tue Pavt - Mittovain Patent Furi Company, 
LimMiITED.—We notice that under the above title a com- 
pany is announced for purchasing the works and business 
| of the Société Anonyme des Agglomeres de I’Ocean 

(formerly belonging to MM. Paul Millouain and St. 
| Exupery), whose establishments at Brest, La Rochelle, 
Tonnay-Charente, and Bordeux are well known. The 
| capital is to be 160,000/., of which 80,000/. in 4000 7 per 
cent. preference shares of 20/. each are now issued. 


THE PIKE’s PEAK RatLway.—The surveys forthislineare 
now in progress. The greatest elevation that it will reach 
will be 14,146 ft., making it by 2000 ft., the highest rail- 
way in the world. It is to be 27 miles long, with a maxi- 
mum gradient of 300 ft. in the mile, and maximum 
curves of 30 deg. It will be narrow gauge, and the trains 
will be composed of three carriages, each carrying forty 
passengers. The line is being laid out with a view to 
scenery, so as to command the finest posssible views of 
the magnificent scenery of the Rocky Mountains, and 
| open up attractive sites for hotels, sanataria, and camp- 
| ing grounds for summer tourists, 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
a shade firmer last Thursday, and the price at the close 
was ld. perton over that of the previous day. Trans- 
actions were reported on forenoon ’Change at 43s. 24d.» 
42s, 114d., and back to 43s. O}d. cash, also at 43s. 2d., 
43s. 1d., and back to 43s, 2d. one month, the close — 
sellers at 43s. O}d. cash, and 43s, 2d. one month, wit 
buyers near. In the afternoon business was done at 
433. and 48s. 1d. cash, also at 43s. 2d. and 43s. 24d. one 
month, and at the close of the market there were sellers 
wanting 43s. 1d. cash, and 43s, 3d. one month, with 
buyers near. Friday’s market was very dull and fiat, 
and prices receded 3d. per ton, and closed at the lowest 
quotation. There were transactions during the forenoon 
market at 43s. 04d. down to 42s. a cash, also at 433. 14d. 
down to 43s. one month, with sellers at the close asking 
42s, 11d. cash, and 43s. Od. one month, and buyers near. 
Business was reported in the afternoon at 42s. 10d., 
42s. 104d., and back to 42s. 10d. cash, also at 43s. and 
42s. 114d. one month. and at the close buyers were offer- 
ing 42s. 10d. and 42s, 114d. cash and one month respec- 
tively, with sellers near. The warrant - market was 
again dull on Monday, and prices declined 2d. per ton 
further, touching the lowest level reached within the last 
four years, and being within 2s. 6d. per ton of the lowest 
quotation in 1879, which had not been touched within the 
preceding decade. On forenoon ’Change transactions were 
reported at 42s. 9}d., 42s. 10d., and down to 42s, 9d. 
cash, also at 43s. down to 42s. 11d. one month, the 
market closing with sellers at 42s. 9d. cash and 42s. 11d. 
one month, and buyers near. Business was transacted in 
the afternoon at from 42s. 9d. down to 42s. 8d. cash, 
also at 42s. 11d. down to 42s, 9}d. one month, the close 
being sellers at 42s. 8d. cash and 42s. 11d. one month, 
and buyers near. Yesterday’s market was very dull 
during the forenoon, and prices touched 14d. per ton under 
the closing rates of the previous day ; but subsequently 
there was a recovery, and the close was 1d. over that of 
Monday. Business was done in the morning at 42s. 7d., 
42s. 64d., and up to 42s. 8d. cash, also at 42s. 9d., 
42s. 8d., and up to 42s, 10d., one month, with sellers at 
the close asking 42s. 8d. cash and 42s. 10d. one month and 
buyers near. The quotations in the afternoon ranged 
from 42s, 74d. up to 42s. 9d. cash, and from 42s, 94d. up 
to 42s. 11d. one month, the market closing with sellers 
at 42s. 9d. cash and 42s. 114d. one month. and buyers 
near. Business was done this forenoon at from 42s. S$4d. 
up to 42s. 11d. cash, also at 42s. 104d. up to 43s. 1d. one 
month, the close being sellers at 43s. 1d. one month, and 
the cash price nominally 42s. 1ld. Transactions took 

lace in the afternoon at 42s, 114d. up to 43s. O4d., and 

ack to 42s. 11d. cash, also at 43s. 14d. and 43s. 2d. 
one month, and subsequently there were sellers at 
42s. lld. cash and 43s. 1d. one month. There is 
no getting quit of the fact that the Glasgow pig-iron 
ea is in a very depressed condition, which may 

wssibly have been added to by the non-recovery of 

Galeon to its wonted form since the New Year holidays, 
and by the unfavourable returns just received from Mid- 
dlesbrough, coupled with very small shipments from 
Scotch ports and with wages disputes in the manufactur- 
ing trades. It may be that prices have now reached their 
lowest level for the present crisis, but there are many 
persons who believe that trade will yet be some time 
before it takes a turn for the better, and that even a lower 
range of prices may yet be looked for. Both speculatively 
and legitimately the amount of business done since the 
close of the holidays has been exceedingly limited. Re- 
ports are coming to hand of depression in all other iron- 
making centres, especially in Cumberland, where the 
trade depends so much on briskness in the steelmaking 
works, both at home and abroad. But toa certain extent 
the steel trede is now suffering from a sort of collapse, 
and hence the making of hematite pig iron is bound 
to participate in the existing depression. Makers’ iron 
is in very limited juan, and nearly all brands 
are inclined to droop in price; indeed some actually 
declined to the extent of from 6d. to 1s. per ton 
within the past week or ten days. There are still 
complaints that the production is in excess of the 
requirements of the current trade. The state of 
affairs can only be mended by reducing the make, and 
from time to time there is a furnace being blown 
out here and there. Last week one was blown out at 
Carron Iron Works, and two were temporarily damped 
down at Gartsherrie, and five at Govan Iron Works, the 
total then blowing being 94, as compared with 102 in the 
preceding week, and 109 at the same time last year. The 
Govan furnaces, however, are again in blast, so that 
the total number blowing this week is 99. Business in 
hematite pig iron has recently been reported at something 
under 46s. per ton for mixed numbers in the usual propor- 
tions, f.o.b., at Cumberland ports; but Shott’s No. 1 
Bessemer is quoted at 56s. 6d. per ton. Last week’s ship- 
ments of Scotch pig iron did not reach to a greater total 
than 5190 tons, as compared with 7221 tons in the pre- 
ceding week, and 7469 tons in the corresponding week of 
last year. This included 800 tons to the United States, 
250 tons to India, 285 tons to Australia, &c., 355 tons to 
France, 335 tons to Germany, 100 tons to Holland, 425 
tons to Belgium, 1€0 tons to China and Japan, and lesser 
quantities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
586,454 tons yesterday afternoon as compared with 585,357 
tons yesterday week, showing an increase of 1097 tons for 
the week. 

Aberdeen Harbour Roard.—At the annual general meet- 
ing of the Aberdeen Harbour Board held on Monday 
afternoon, the accounts for the year were presented. 
From these it appeared that the income for harbour dues 
for the past year amounted to 38,486/, From salmon fish 


ings the revenue drawn during the year amounted to 
3900/., the largest sum yet obtained by the Commissioners 
from this source. The state of the finances was pronounced 
highly satisfactory, and the annual revenue was stated 
to be steadily increasing. The cost of raising the Com- 
missioners’ sunken dredger from the entrance channel of 
Aberdeen Harbour amounted to 40007. During the year 
206,000 tons of material have been dredged from Aberdeen 
Harbour, as against 333,000 tons last year. The accounts 
wereadopted. The Commissioners discussed at great length 
the report of a committee recommending the purchase of 
a new dredger, totake the place of the one sunk in the 
channel last summer, at a cost of 30,0007. The proposal 
met with considerable opposition, several members sug- 
gesting the repair of the old dredger at a cost of 8000/. 
Reference was made in the course of the discussion to the 
difficulty of keeping the entrance channel of Aberdeen 
Harbour clear of silt from the joint action of the sea and 
the river Dee, and it was stated by the shoremaster that 
the harbour had a very bad name in the south on account 
of its difficult entrance, and that in order to remove this 
stigma the very best machinery obtainable should be pro- 
cured. On a vote being taken the proposal to obtain a 
new dredger at the above-mentioned cost was carried by 
18 votes to 8. 


Proposed Railway Tunnel under the Forth.—On Monday, 
at the usual monthly meeting of the Alloa Harbour 
Trustees, the clerk read a communication from the Board 
of Trade to the effect that in next session of Parliament 
it was proposed to ask powers to construct a railway com- 
mencing at Bonnybridge, by way of Larbert, to the south 
side of the Forth, opposite Kincardine, thereafter to cross 
to the north side of the river to the town of Kincardine, 
by forming a tunnel under the Forth, 1830 yards long. 
It is also proposed to erect a pier on the south side, which 
will project into the river to low-water mark. The rail- 
way is to be carried to Dunfermline. The trustees re- 
solved to take no action in the matter. It may be stated 
that Kincardine is about fifteen miles above the Queens- 
ferry Forth Bridge. 


Shipments of Gunpowder from the Clyde.—The shipments 
of gunpowder during the past month were fully above the 
average, and nearly double those of December, 1882. On 
the year, however, there was a decrease of 196,074 lb., as 
contrasted with 1882, and of 304,460 1b., as contrasted 
with 1881. Of the shipments for the year, 413,000 lb. 
went to Melbourne, 395,000 lb. went to Sydney, 114,600 lb. 
went to Adelaide, 92,000 lb. went to Valparaiso, 196,325 1b. 
went to Java, China, &c. In addition to the month’s 
shipment of gunpowder, there were 600,000 ammunition 
detonators (4480 lb.) sent to France. The yearly ship- 
ments during the past four years were as follow: 1883, 
1,250,300 Ib. ; 1882, 1,445,874 lb. ; 1881, 1,555,260 Ib. ; 
1880, 1,434,000 lb. From the foregoing figures it may 
naturally be concluded that dynamite is coming more and 
more extensively into request for mining purposes. 


The Scotch Steel Workers.—There is at present a strike 
amongst the steel workers employed at the two establish- 
ments of the Steel Company of Scotland, at Parkhead 
Steel Works, and at the Dalziel Steel Works, Mother- 
well, on account of a reduction of wages having been 
announced on the part of the employers. On learning on 
Monday, at the close of the holidays, what the amount of 
the reduction was to be the men refused to resume work, 
and held meetings in their respective districts. A con- 
ference of representatives of the empluyers and the work- 
men took place yesterday at the Newton Steel Works, 
and lasted about three hours. The men’s representatives 
could not bind themselves to any terms, but they under- 
took to consult their fellow workmen and report the 
result to-morrow. Itis thought that the dispute may be 
amicably settled this week. The Mossard men ‘“‘ came 
out,” but they made a sort of compromise yesterday, and 
are now working pretty generally. 


A Novel Temporary Bridge —A temporary bridge, con- 
sisting of four steel cables, has been thrown across the 
River Spey at its widest part between Fochabers and 
Gartmouth to accommodate the workmen engaged in 
building the Moray coast line for the Great North of 
Scotland Railway. The span is 500 ft. wide, and the four 
cables serves as guides to a lattice iron carriage weighing 
1401b. The four upper wheels of the carriage have each 
a crank attached, to enable the passengers to propel the 
car up a short incline of 40 ft. at the end of each journey. 
The remaining 460 ft. are traversed by the impetus given 
the car by gravitation. Mr. Harper, C.E., of Leatield, 
is the designer of the bridge. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Quarterly Meeting of the Cleveland Iron Trade.— 
Yesterday the quarterly meeting of the North of England 
iron and allied trades was held at Middlesbrough. There 
was a fairly good attendance and many visitors from other 
iron making districts were present, but the assembly was 
not so large as on previous quarter days during the past 
twelve months. The market was dull and prices were 
tending downwards. Following the fall in Scotch 
warrants No. 3 Cleveland pig was offered at 35s. 9d. per 
ton, but sales at less money were reported. Considering 
the time of year the shipments at Middlesbrough are 
most satisfactory, there having been up to date this 
month 18,000 tons of pig iron exported, as compared with 
11,500 tons at the corresponding time last month. The 
prospects, however, of home trade are discouraging, and 
on all hands there are depressing accounts of the manu- 
factured iron trade, and particularly of the steel trade. At 
Messrs. Bolekow, Vaughan, and Co.’s Eston Steel Works 





the lock-out continues, and the dispute at the Bowesfield 





Iron Works at Stockton remains unsettled. Both places 
have now been closed a fortnight, and there is no prospect 
of any arrangement, which will result in the resumption 
of work. Hematite pig iron remains dull and prices are 
a shade easier, Nos. 1, 2, and 3 being offered at 46s. 6d. 
per ton f.o.b. west coast ports. The manufactured iron 
trade is flat and prices are receding. Ship-plates are 
quoted 5/. 5s. per ton, and angles 4/. 17s. 6d., less 25 per 
cent. on trucks at makers’ works. Now that the holidays 
are over the mills and forges are again in operation, but it 
is feared that in a short time there will be a general slack 
ness, 
Engineering and Shipbuilding.—Engineering establish- 
ments continue fairly well employed, but the shipyards 
on the Tyne, Wear, and Tees, as well as on other rivers 
are now feeling the lack of orders, and it is quite apparent 
that for some time to come there will be a lull in this 
great industry. On the Tyne Messrs. Leslie and Co., 
shipbuilders, and the North-Eastern Engineering Com- 
any, have, like Sir William Armstrong and Co,, and 
Messrs. Mitchell and Co., amalgamated, and it is generally 
believed that these four great undertakings wil! do even 
better as two large concerns than they have hitherto done. 
They will certainly have the advantage of great capital 
and the most skilful management that it is possible to 
secure. 


The Wages Question.—Every day Dr. Watson, of New- 
castle, who sat as arbitrator in the wages question of the 
North of England ironworkers is expected to give his 
award and set at rest the rate of payment to the end of 
March. In Cleveland the ironstone miners have not yet 
arranged a new sliding scale, and this matter is occupying 
the attention of the mineowners. The Cleveland Iron- 
masters’ Association are strengthening their pesition by 
inducing ironmasters who have hitherto stood aloof from 
them to join their organisation. The advisability of 
blowing out some of the blast furnaces is under considera- 
tion. 


Middlesbrough and the North-Eastern Railway Company. 
—The Middlesbrough Corporation are discussing a Par- 
liamentary Bill in which the North-Eastern Railway 
Company seek powers to purchase the private railway of 
the Middlesbrough owners—a line which runs from most 
of the iron works in the town to the docks. There isa 
strong feeling that the Corporation should oppose the 
North-Eastern Railway Company in their endeavour to 
purchase the private line, and a hope is expressed that some 
competing railway company should acquire this valuable 
private line, and after making a bridge across the Tees at 
Middlesbrough tap the great industrial districts of North 
Yorkshire and South Durham which has so long been held 
by a great monopoly. 








NOTES FROM THE SOUTH-WEST. 

The Bute Docks.—The shipments of coal last year at the 
Bute Docks increased to the extent of 15} per cent., as 
compared with 1882. 

Shipbuilding at Bristol—On Saturday an iron barque 
of 1450 tons burthen, was launched from the Albion Yard, 
Bristol (Messrs. C. Hill and Sons). She has been pur- 
chased by Messrs. Duncan and Co., of Liverpool. he 
vessel which received the name of the Gayton, is built 
entirely of Staffordshire plates, and has iron lower masts, 
bowsprit, and lower yards. Another vessel, a larger 
steamer, will be launched tomorrow (Saturday), from the 
same yard. 


Newport.—Business in steam coal has heen carried on 
with activity. Prices are firm, being from 10s. to 11s. 3d. 
per ton for colliery screened coal, according to quality. 
Household coal does not display the same degree of 
activity. The iron ore trade does not exhibit more 
favourable features. The shipments of manufactured 
iron have been much heavier than those of the past four 
weeks, there having been 3046 tons sent away as follows: 
To Bahia, 1250 tons; Calcutta, 1576 tons; Passages, 220 
tons. Last week’s coal clearances amounted to 43,104 
tons. From Bilbao, 13,542 tons of iron ore were received, 
and 5150 tons came to hand from other sources. 


The Cinderford Valley.—The collieries known as the 
Trafalgar Pits in the Cinderford Valley hitherto carried 
on by Messrs. T. B. and W. B. Brain, have been trans- 
ferred to a limited liability company, registered, with a 
capital of 66,0002. Mr. T. P. Brain is the chairman of 
the new company, and Mr. W. B. Brain is to be the 
managing director. 


Penarth.—The shipments of coal at the Penarth Dock 
increased last year to the extent of about 14# per cent., 
as compared with 1882. 


The Rhymney Valley.—During the past week an engine 
just erected under the superintendence of Mr. T. Freeman, 
of Hengoed Hill, and late of Newport, at the Gwerna 
Colliery Company’s new shaft at Maesycwmmwr, has 
been started to wind the loaded coal trams out of the 
drift. A large output of house coal will take place shortly, 
as the workings are being opened up under the manage- 
ment of Mr. E. R. Lewis, M.E., of Hillside Cottage, 
Blackwood, and late of Pengan. The Mardy or Upper 
Wingfield Colliery, above Bargoed, has been stopped, and 
the -_ have been put into the Wingfield Lower Colliery 
to work. 


Cardiff.--The steam coal trade has commenced the new 
year well. Prices are firm, and sellers who are able to 
dispose of cargoes for prompt shipment can make good 
bargains. The house coal market is also in a healthy con- 
dition. The demand for patent fuel continues exceed- 
ingly good. Last week’s shipments comprised 154,488 
tons of coal, 1778 tons of iron, and a cargo of fuel. From 





Bilbao there were received 10,965 tons of iron ore, and 539 
tons came to hand from other sources. 
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PRIMARY BATTERIES FOR ELECTRIC 
LIGHTING. 

Ir is now recognised on all hands that money is 
not to be obtained from the general public for 
inventions relating to dynamo machines and electric 
lamps, and an inventor of such apparatus might 
make a long and weary pilgrimage in the City 
before he found a ‘‘promoter”’ sufficiently sanguine 


to take up his case. Whether electric light can, or 
cannot, be supplied at the price of gas is a question 
which has been much disputed, and one that most 
people have decided must now be adjourned until 
the truth has been demonstrated by an experiment 
on a large scale. It is not difficult to estimate 
the expenses of an electric lighting station under 
certain assumed conditions, and if the lamps can 
only be taken up in sufficient quantities, and be 
burned a large number of hours each day, a very 
fair prospect can be made out. But everything 
depends upon a large and continuous consumption 
of current, for the annual expenses are enormously 
swollen by the items of interest and depreciation, 
and these goon whether thelightsare burning ornot. 
This is a point, however, which is liable to escape 
notice, and people forget that the engines, boilers, 
and dynamos will only be working at their full 
capacity, asa rule, for four or five hours a day in 
the winter and never in summer, and when a com- 
parison is made between this form of electric light- 
ing and others, they are apt to be misled. 

tecently inventors, finding dynamos received 
with suspicion, have been turning their attention 
to primary batteries as a source of current 
for electric lighting, and have held displays in 
various parts of the City to introduce these pro- 
ductions to the public. The first question addressed 
to them by their visitors is always—‘‘ What does 
the light cost?” and the answer varies from one 
farthing to one penny per 20-candle lamp per 
hour, according to circumstances and the dispo- 
sition of the inventor. Now gas, under favourable 
circumstances, costs from one-fifth of a penny to a 
farthing for the same light, and incandescence 
lights, fed from a central station, will cost, at least, 
as much and very probably more. Under such 
comparison the cost of the battery light appears 
unexpectedly small. At the more moderate estimate 
it could be installed in houses, shops, and works, 
and give every one a bright pure light at a price 
that all would pay, while at the higher estimate it 
would find a moderate development in the many 
beautiful houses in this country which lie beyond 
the reach of gas, and where no reasonable expense 
is grudged to add to their luxury and convenience. 
3ut the comparison is essentially delusive, as it 
always omits some most important items; indeed, it 
includes nothing but the materials whose chemical 
constitution suffers change, the zinc and the liquids. 
It is similar to estimating the working expenses of 
a lighting station at the outlay for fuel. 

In our issue of January 26, 1883, we discussed the 
cost of lighting a mill with 200 incandescence lamps, 
assuming in that particular case that the existing 
engine would suttice to drive the generator, and that 
there would be no charge for attendance. The 
fuel expenses per lamp hour, were .01l4d., and 
yet although this insignificant sum was the only 
current expense, yet with the lamps burning only 
300 hours a year, as they do in a mill, the cost per 
lamp was about 40 per cent. higher than for gas, 
made up as follows : 


d. 

Coal se se a ee ee .O14 
Interest, depreciation, and repairs 280 
Renewal of lamps ; 050 
.o44 


When the assumed time was changed to 3000 hours 
a year the cost fell to— 


d. 
Coal ore oa a Spree .014 
Interest, depreciation, and repairs... .028 
Renewals ae “i ee : .050 
092 


or less than half the price of gas. This statement 
shows what an important part the capital charges 
play in the economy of electric lighting, and how 
unreliable are all estimates which disregard them. 
It is difficult to state what addition must be made 
to the figures set forth by the battery inventors 
to bring them to the true amount, as it is im- 
possible to say what they will ask for their 
cells, but a general estimate may be made. The 
electromotive force of the batteries is generally 
about 1.8 volts, and when working with forty-four 
volt Swan lamps, at least twenty-four cells will be 
required, but more probably thirty. The size and 
the cost will depend upon the number of lamps to 
be fed, but judging from those shown lately, and 
from the market prices of large batteries, there 
seems reason to think that 2/. per cell in a 20-lamp 
battery would be a moderate estimate. No one can 








say what the depreciation will be, but omitting the 








zine and the fluids, it must clearly be very consider- 
able, as the fumes and the leakage are exceedingly 
destructive, and 25 per cent. will probably be 
within the mark. For a term of 1500 hours per 
year the standing charges would be per lamp-hour— 


d. 

Interest .024 
Renewals .050 
Depreciation ... 120 
.194 


that is, uponan extended period of burning the capital 
charges would in themselves almost equal ¢he cost 
of gas, and for a shorter period would exceed it. 

It is somewhat remarkable that every battery 
inventor asserts that his cells consume less zine 
than would be theoretically expected according to re- 
ceived ideas. Some merely say that their experience 
justifies them in making this statement, while one, 
Mr. O. C.D. Ross, advances a theory in support of 
his view. He begins by pointing out the mutual 
convertibility of heat, cherzical energy, and electri- 
city, and he argues rightly enough that since a 
given metal will evolve different amounts of heat 
in entering into combination with different bodies, 
it will, therefore, be consumed at different rates in 
a battery producing a given amount of electric 
energy according to the nature of the acid or fluid 
by which it is attacked. When one gramme of 
hydrogen unites with one equivalent of oxygen it 
develops 34,462 gramme degrees of heat, and when 
it unites with an equivalent of sulphur it develops 
only 2741 units of heat (Watt’s ‘‘ Dictionary of 
Chemistry.”) But a current of one ampére with 
an electromotive force of onevolt, or flowing through 
the resistance of one ohm, develops 0.24 heat 
units per second. Therefore, he argues, ‘as a 
current of one ampere develops .24 heat units per 
second, and as one gramme of hydrogen when com- 
bining with its equivalent eight grammes of oxygen 

2 

develops 34,462 units, it follows that 0.24 _ 
34462 
0.000007 grammes of hydrogen would be liberated 
in one second under the influence of one ampere of 
current. That then, as commonly understood, would 
be the electro-chemical equivalent of hydrogen.” 
But there is no fact better ascertained in science 
than that the electro-chemical equivalent of hydro- 
gen is .000010, for it has been experimentally deter- 
mined again and again, while that of water is .000092 
or nine times that of hydrogen. Whence this dif- 
ference then? The standard Tables are calculated on 
the assumption that one absolute electro-magnetic 
unit of current (ten amperes) will in one second de- 
compose .00092 gramme of water, as has been experi- 
mentally determined. But this unit relates only to 
the intensity of the current and takes no note of 
its electromotive force, and consequently none of 
its energy. It requires a potential of 1.45 volts to 
tear asunder the constituent atoms of water, and 
consequently if we wish to calculate the work ex- 
pended we must say that .000010 gramme of 
hydrogen will be liberated per second under the 
influence of a current of one ampére with an electro- 
motive force of 1.45 volts., and this corresponds 
with Mr. Ross’s .000007 gramme with unit current 
and unit electromotive force. 

Now the combination of the same quantity of 
hydrogen with chlorine evolves 23,783 units of heat, 
and with sulphur 2741 units, and therefore, follow- 
ing Mr. Ross, under a current of unit energy 
.0000101 gramme, and .0000875 gramme of hydro- 
gen will be evolved from such combinations respec- 
tively. Zinc, in combining with oxygen, chlorine, 
and sulphur, evolves 1306, 1547, and 644 units of 
heat respectively, and from this Mr. Ross calculates 
that in a battery in which zinc combines with 
oxygen (‘‘from nitric or nitrous acid and from 
water”) the theoretical consumption per horse- 
power per hour will be 1.10151b. If the zine com- 
bines with chlorine, .9295 lb. will represent a 
horse-power, and if with sulphur ‘‘ from sulphuric 
acid,” 2.2330 1b. 

We do not know whether this method of compu- 
tation is put forward as new, or is only intended as 
an instruction to those who have not previously 
studied the subject. We suppose it can scarcely be 
considered entirely novel, for in a paper published by 
Sir William Thomson in the Philosophical Magazine 
in 1851, there was a calculation of the electromotive 
force of a Daniell’s cell from a consideration of the 
heat units developed by the chemical changes within 
it. There it was stated (1) that the heat evolved by 
the combination of one gramme of zine with oxygen 
is 1301 units; (2) that the heat evolved by the com- 
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bination of the 1.246 gramme of oxide thus formed 
with dilute sulphuric acid is 369 units ; (3) that the 
heat evolved by the combination of the equivalent 
quantity, .9727 gramme of copper with oxygen is 
588.6 units ; (4) thatthe heat evolved by the combina- 
tion of 1.221 gramme of the oxide thus formed 
with dilute sulphuric acid is 293 units. Therefore 
the thermal equivalent of the whole chemical action 
is 1301 + 369 — (588.6 + 293)— 788.4. This re- 
presents the heat equivalent of one gramme of zine 
under the circumstances, and if this weight be re- 
duced to .000342, the weight of zine liberated per 
second by one ampére of current, and then be multi- 
plied by the mechanical equivalent of heat, the result 
corresponds very nearly with the electromotive 
force of a Daniell cell as determined by experiment. 
Or taking the heat value as 788.4 units, and following 
Mr. Ross’s method of calculation, the consumption 
per horse-power per hour works out to 1.79 lb., 
and if this be multiplied by 1.079, the electromotive 
force of a Daniell’s cell, the result corresponds very 
nearly to the figure 2.021b., which is accepted as the 
weight of zinc consumed per horse-power per hour 
in a battery of unit electromotive force. 

Thus we arrive at the well-known conclusion that 
the consumption of zinc in a battery is uniform per 
unit of current, but varies inversely as the electro- 
motive force per unit of electrical energy, and that 
its minimum amount can be calculated without 
going into elaborate chemical computations, or quot- 
ing personalexperience. Of course we cannot accept 
Mr. Ross’s reactions, or the figures he deduces from 
them, for although it is difficult to say exactly in what 
order the changes take place in a cell, yet it is certain 
that they cannot be described by saying that the zinc 
combines with the sulphur, and thereby evolves so 
much heat. But we admit that if a battery has an 
electromotive force of two volts, its theoretical con- 
sumption of zine may belittle more than tb. per horse- 
power perhour. Mr. Ross claims that he has worked 
with as little as 10.95 oz., and he publishes a report, 
signed by Mr. Frederick Ormiston, to this etfect. 
But the only particulars he gives are the dimen- 
sions of the cells, not a very important point, and we 
must decline to accept such certificates, even if 
signed by weightier names than this, when issued 
in so unsatisfactory a form. 

We have no wish to discourage inventors of pri- 
mary batteries, but, on the contrary, we would urge 
them to renewed exertion, for there is a large, and 
we believe a remunerative field before them. But 
let them not spend their time in attempting 
impossibilities, or in writing treatises to demonstrate 
facts which were published thirty years ago with 
much greater minuteness and accuracy. It is not 
the cost of the zinc which has hitherto prevented 
the use of batteries, but the expense of the liquids, 
which generally increases as that of the zinc dimi- 
nishes, their acid nature and unpleasant fumes, and, 
above all, the unmechanical construction of the 
cells, and the difficulties caused by corrosion, 
creeping, leakage, and the like. A battery which 
was free of these objections would have an exten- 
sive sale for electric lighting. The reason that 
isolated installations increase so slowly is the pre- 
judice people feel to introducing gas or steam 
engines, with their attendants, on to their premises, 
far more than on account of their cost, and if these 
could be replaced by a series of boxes which would 
only need skilled attendance once in three months 
(say), we should find a rapid increase in electric 
lighting, even if the cost were double, or threefold 
that of gas in large towns. 


PRIVATE BILL LEGISLATION.* 

Tue London and North-Western Railway Com- 
pany have deposited plans for a large number of 
new works and additional lands, but there are few 
of them which can be considered of any particular 
importance or in any degree aggressive in character, 
being principally necessary for the improvement of 
existing communications, or affording additional 
traffic facilities. The railways to be constructed 
wholly by the company are eight in number, the 
first being a short line near Nottingham commenc- 
ing by a junction with the Nottingham and Grant- 
ham line of the Great Northern Railway Company, 
over which the company have running powers, near 
where that line is crossed by the Midland Railway 
and terminating near Lees Hill; this, with land to 
be acquired at the latter point, will give the com- 
pany independent accommodation at that town. 
Next are six railways called the Edgehill Junctions, 








* See pp. 522, 545, 568, and 589, vol, xxxvi., and 11 ante, 





which are laid out to improve on the east side of 
Liverpool the connexions with their existing lines. 
No. 1 is a junction between the Waterloo branch, 
at the east end of the Waterloo tunnel, and the 
Edgehill and Garston Railway near Wavertree 
Station. No. 2 isa junction between the Wapping 
branch, at the east end of the Wapping tunnel, and 
the Liverpool and Manchester Railway at Mill- 
lane. No. 3 is a junction between Nos. 1 and 2, 
near Edgehill engine-house. No. 4is a junction 
between No. 1, at Botanic-street, and the Edgehill 
and Bootle Railway at the before-mentioned engine- 
house. No. 5 is another junction between Nos. 1 
and 2. No. 6 is a junction between No. 5 
and the Edgehill and Bootle Railway. The re- 
maining railway is situate in South Wales, and is 
called the Mumbles Extension, and is a branch 
about two miles long from the company’s line at 
the Mumbles-road Station to the watering-place of 
Oystermouth on the Glamorganshire coast. In 
conjunction with the North Statfordshire Railway 
Company it is proposed to construct near Stock- 
port, Cheshire, two short lines called the Middle- 
wood Junction. No. 1 commences by a junction with 
the Macclesfield and Marple Railway of the Man- 
chester, Sheftield, and Lincolnshire Company, a 
quarter of a mile south of where that railway crosses 
the company’s Stockport and Whaley Bridge line at 
Middlewood, and terminates by a junction with that 
line 280 yards west of the bridge of the Maccles- 
field Canal over the same line. No. 2 is a second 
junction between No. 1 and the last-mentioned line. 
These two junction will much improve the com- 
munication between the systems of the two com- 
panies constructing them, and Buxton and the sur- 
rounding neighbourhood. The Mersey Railway pro- 
pose to construct in Birkenhead a branch from their 
line at the east side of Hamilton-square to the east 
side of Cavendish-street, midway between Beck- 
with and Conway-streets in Bidston parish. Powers 
are to be taken to enable all the railway companies 
interested in Liverpool to enter into agreements 
for the working and management of all the autho- 
rised and proposed lines of the company. 

The Lancashire and Yorkshire Railway Com- 
pany’s new works are, first, a connecting line at 
Westhoughton, between their Hindley and Blackrod 
branch and their Hindley and Pendleton Railway, 
authorised in 1883; and secondly, a junction at 
Bolton, near Trinity-street, between the Bolton 
and Preston and the Bolton and Blackburn lines 
of the company. In connexion with the Great 
Northern Company it is proposed to construct near 
Wakefield a connecting line about half a mile long 
between points on the main line, and the Wake- 
field and Goole lines of the company, distant about 
half a mile and thirty chains, respectively, measured 
along those lines from their junction at Wakefield. 
In addition to these there are a large number of 
new roads and widenings of bridges and works of a 
similar nature proposed. In connexion with the 
London and North-Western Company this com- 
pany have deposited plans for the widening of 
their joint Preston and Wyre Railway, extending 
from the junction of that railway with the Lan- 
caster and Carlisle Railway to near Kirkham 
Station, a distance of about 74 miles. 

The West Lancashire Railway Company, whose 
special claim for patronage may be said to be 
founded upon the facilities they afford the public 
and the inhabitants of the manufacturing districts 
of Lancashire of visiting the seaside resorts on the 
coast of that county,* propose to extend their 
system and those facilities by the construction of 
two railways, together about seventeen miles in 
length, from Preston, their present northern ter- 
minus, to Blackpool. No. 1, almost identical in its 
object with No. 6 proposed this session by the 
Manchester and Sheffield Company, commences at 
the Preston Station of the company, and terminates 
on Preston Marsh, near the Victoria Warehouses. 
No. 2 commences by a junction with No. 1 where 
that line crosses the Ribble Branch Railway, a 
short distance to the west of Fishergate tunnel, it 
then takes a westerly course, passing near Lytham 
to Blackpool. The companies forming the Che- 
shire Lines Committee are to have powers to run 
over and use the proposed railways. It may be 
remarked that the large quantity of twenty acres is 
proposed to be taken from the commonable lands 
forming Preston Marsh. The Blackpool Railway is 
a rival scheme independently promoted, and almost 
identical in its course and objects with the last- 
mentioned project. It consists of three lines; No. 1, 
eleven miles long, commences by a junction with 


the West Lancashire Railway where that line crosses 
the River Ribble, and terminates near the present 
station at Lytham. No. 2, about seven miles long, 
continues the line, passing Marton to Blackpool on 
the south side of Church-street. No. 3, about three 
miles long, is a further extension northwards to a 
place called Norbreck. Powers are to be taken to 
authorise the Manchester, Sheftield, and Lincoln- 
shire and West Lancashire Railway Companies to 
construct or work the proposed lines, and running 
powers are sought over the whole of the system of 
the latter company. It is proposed to incorporate a 
company to construct a railway to be called the 
Liverpool, Southport, and Preston Junction, from 
the authorised Southport and Cheshire Lines Ex- 
tension Railway at Downholland to the West 
Lancashire Railway at Southport. It is rather difti- 
cult at first sight to understand the necessity for 
the apparent duplication of the northern portion of 
the last-mentioned railway, which, together with 
the two lines already existing between Liverpool 
and Southport, seem to afford sufficient communi- 
cation between the places the proposed line is de- 
signed to connect. 

The North-Eastern Railway Company propose to 
construct a line about ten miles long from their 
Market-Weighton and Beverley line at Kipling 
Cotes Station, about three miles north-west of 
Market-Weighton, passing near Middleton on the 
Wolds, tothe Hull and Bridlington line half a mile 
south of Driffield Station. This will aecommodate a 
fairly well-populated agricultural district, as well 
as shorten by eight miles the route between the 
manufacturing districts of the West Riding and 
Bridlington, the Margate of the East Coast, and the 
favourite resort of their inhabitants. Another 
junction is also proposed between the company’s 
Hull and Selby and Hull and Doncaster lines, 
commencing at Saltmarsh Station on the latter, 
and terminating near Eastrington on the former line. 

The Hull and Barnsley Railway Company pro- 
pose three short railways in the neighbourhood of 
Hull ; two are in Drypool on the east side of that 
city, and form extensions of railways 5 and da, 
authorised in 1880, principally for the purpose of 
improving the communication with the existing 
and authorised docks in this locality. No. 3isa 
branch on the north-west of the city from their 
railway No. 2, authorised last session, to near 
Springhead ; an additional line of rails is also to be 
laid down in the parish of Kirkby. 

The Scarborough and East Riding Railway is by 
far the largest project in the North of England 
proposed this sesion, and upon which, should it come 
before Committee, the most determined conflict may 
be expected, it being an attack by an independent 
company, presumably relying upon the Hull und 
Barnsley Company for support, upon the principal 
watering-places on the East Coast, at present ex- 
clusively in the hands of the North-Eastern Com- 
pany. The works are divided into eleven railways 
of an aggregate length of nearly seventy miles. 
Nos. 1, 2, 3, and 4are continuous, and forma main 
line about forty-six miles long, commencing in the 
township of Falsgrave, near Scarborough at New- 
lane, and terminating by a junction with the Hull 
and Barnsley Railway near Howden, at the 
Northolmby-road. No. la is a spur from the 
commencement of No. 1 to near the northern 
end of the tunnel under Town-street, Falsgrave. 
Nos. 1b and le are short junctions between 
No. 1 at its commencement and the Scarborough 
and Whitby Railway at Falsgrave. No. 5 is a 
branch about seven miles long from No. 1 near 
North Burton to the town of Weaverthorpe. No. 6 
is a short junction with the York and Scarborough 
line of the North-Eastern Company near Seamer. 
No. 7is a similar junction near Cayton with the 
Scarborough and Bridlington line of the same com- 
pany. Nos. 8 and 9 are junctions at the com- 
mencement of No. 2 with the Hull and Bridlington 
and Malton and Driffield lines, also belonging tu the 
same company, and at Market-Weighton a junction 
is also made between No. 2 and the Market- 
Weighton and Beverley Railway. No. 11 is a 
junction between Railway No. 3 at its termination 
at Owsthorpe and the Hull and Barnsley Railway 
near Eastrington. Running powers are sought over 
the lines of the North-Eastern Company from the 
junctions of No. 8 and 9 into Hull, and from the 
junction of No. 7 into Scarborough over the whole 
of the Scarborough and Whitby Company’s lines, 
and over the Whitby and Redcar Company’s lines 
into Whitby Station, and over the lines of the Hull 
and Barnsley Company between Eastrington and 
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Cudworth junction with the Midland Railway, and 
powers are to be taken to enable all these com- 
panies, together with the Midland, Great Northern, 
and East and West Yorkshire Union Railway Com- 
panies to enter into agreements with the company 
forthe construction, use, and working of the pro- 
posed railways. ; 

The Scarborough and Whitby Railway seek to 
extend their authorised line from the crossing of 
the Peasholme Beck near Scarborough cemetery to 
the west pier of the old harbour at that town. 

The Skipton and Kettlewell Railway Company, 
incorporated in 1880, seek to revive their powers 
and to construct a line to be called the Skipton and 
North-Eastern Railway, which, commencing at 
Thresfield in the parish of Linton, presumably by a 
junction (though it is net mentioned), with the 
authorised line from Skipton terminating there, is 
carried for a distance of about ten miles up the 
valley of the River Wharfe past Kettlewell, leaving 
which it turns to the north-east, piercing in tunnel 
the ‘‘ backbone of England,” and emerges in Bishop- 
dale, the course of which it follows for about six 
miles to its termination at Aysgarth Station, where 
a junction is made with the Leyburn and Hawes 
extension of the North-Eastern Railway. The 
Halifax High Level and North and South Junction 
Railways consist of five railways about five miles in 
length. Nos. 1, 2, and 3connect the Great Northern 
Railway at Holmfield Station with the authorised 
line of the Hull and Barnsley Railway at its 
termination in Halifax. Nos. 4 and 5 are spurs 
at Halifax and Holmfield respectively. 

The Bradford Central Railway is laid out to con- 
nect the scattered termini of the different railways 
accommodating that town to form a central station, 
and also to construct a branch line in connexion 
with the Midland Railway to Manningham. Rail- 
way No. 1, about half a mile long, commences by 
a junction with the Lancashire and Yorkshire 
Railway at the south end of Bradford Station, 
and terminates on a piece of land on the west side 
at the north end of the Midland Station ; a central 
station is to be formed on the west side of the 
latter station extending from Kirkgate to Broad- 
street. The railway to Manningham commences by a 
junction with Railway No. 1 at its termination, and 
forms a junction with the Midland Railway at 
Queen’s-road. 

The Ennerdale Railway is another attempt to 
incorporate a company to construct a railway in this 
neighbourhood. Nothing daunted by the failure of 
last year, the proposed line is about seven miles 
long, and commences by a junction with the White- 
haven, Cleator, and Egremont line of the North- 
Western Company, near Eskett Junction, about 
five miles east of Whitehaven, and terminates at 
Gillerthwaite Beck, about a mile and a half east of 
Ennerdale Water. 





A STEAMER FOR THE CONGO. 

THE magnificent river, the Congo, which Stanley 
is systemmatically opening to commerce and civili- 
sation, is blocked at no less than six places between 
the coast and Stanley Pool by rapids or falls, and 
consequently it is impossible to navigate a craft up 
to his stations. Once past them it is believed that 
there is a stretch of many hundreds of miles, or 
counting the tributaries, of a much larger dis- 
tance, with few obstacles, and that the river might 
be made to form a great highway for commerce. 
Already attempts have been made to utilise it in 

his respect, and some small launches have been 
built at Seraing and sent out for the purposes 
of exploration and of trade. To enable them 
to get round the rapids they carried sheer legs, 
most ingeniously constructed so as to combine 
lightness and strength, by which they could be 
lifted bodily out of the water and placed upon 
wheels for land carriage. But the tackle was 
heavy and cumbrous to carry, and a weight of 
four tons is not easy to handle on a soft river bank, 
and consequently the Association Internationale du 
Haut-Congo determined to try the experiment of a 
boat in sections, and applied to Messrs. Yarrow 
and Co., of the Isle of Dogs, to aid them in their 
purpose. By the advice of this firm each section 
was made of such a size that when placed upon 
wheels it would form a wagon of manageable 
dimensions, capable of carrying a considerable load, 
and of being handled upon the rough ground upon 
which it might be expected to pass over. Each section 
is 18 ft. long by 83 ft. wide by 4 ft. deep, and six 
of them placed together and completed by a bow and 








stern-piece, constitute a vessel 70 ft. long by 18 ft. 
beam, and drawing, unloaded, 6 in. of water. All 
the six sections are identical in size and form, being 
nearly rectangular, and having bulkheads both fore 
and aft, so that each will float independently as a 
pontoon. They are united by bolts passing through 
the bulkheads, and by an ingenious contrivance 
their buoyancy, when unloaded, is not impaired by 
the bolt holes. At a little distance from the bulk- 
head there isa second, rising however less than a 
foot from the bottom plates, and between these two 
bulkheads there is inclosed a gutter into which 
the water can run when the boat is being taken to 
pieces, but beyond which it cannot penetrate. 
Besides the bolts in the bulkhead frames, there are 
longitudinal angle irons which break joint, and 
a wooden deck to aid in binding the various parts 
together. The whole is converted into a deep 
girder by a system of trussing in the American 
style. Two vertical wrought-iron pillars are erected 
at each side, and from their upper ends tie-rods 
are led each way to the floors of the pontoons and to 
the adjoining pillar; so that, as the principal 
weights, the engines and the boilers are arranged as 
at each end of the deck, the series of pontoons are 
put into compression endways, and racking strains 
are avoided. These tie-rods serve also to carry a 
wooden awning deck and the steersman’s wheel. 

In taking the boat to pieces a gently shelving 
beach will be chosen, and after all the cargo, with 
the engines and boilers, has been removed, each 
pontoon will be floated on to a trolly formed of a 
light iron frame and four broad-tyred wrought-iron 
wheels. The trollies will be drawn out of the water 
and taken to a similar position above the fall or 
rapids, when the work of reconstruction will be 
effected. It is expected that the boat may be got 
under steam again in twenty-four hours after the 
parts are collected on the strand. 

The two boilers are of the locomotive type, and 
were made by Messrs. Hicks, Hargreaves, and Co., 
of Bolton. They are designed to carry a working 
pressure of 140 lb., and to burn wood. The engines 
have each cylinders 104 in. in diameter and 24 ft. 
stroke, and drive a paddle-wheel situated aft, well 
clear of the stern. At a preliminary trial, which 
took place last Saturday, in the presence of a large 
number of engineers and scientific gentlemen, a 
speed of nearly ten miles an hour was attained 
with a steam pressure of 100 lb., and the remark- 
able handiness of the boat was clearly demon- 
strated. She is steered with two balanced rudders 
at the stern, and goes about with unexpected 
rapidity, a singularly good feature for river naviga- 
tion. 

Messrs. Yarrow and Co. are sanguine that this 
method of forming boats in sections easily put to- 
gether will favour their introduction in uncivilised 
countries. When they are too large to be carried 
on the deck of a steamer the choice lies between 
sending the plates out separately and rivetting them 
up at their destination, or letting the boat make 
the passage itself. In the first case, the expense is 
very heavy, as the workmen must be sent from this 
country, and often fall ill when working under a 
tropical sun in a bad climate, and in the second, 
the weight of the boat has to be much increased to 
make her seaworthy. Messrs. Yarrow and Co. 
have already built a large number of stern wheelers; 
those 100 ft. long have attained a speed of twelve 
miles an hour on a draught of 13 in., and those 
150 ft. long, fifteen miles on 15 in., and they con- 
sider them very superior to vessels with paddles at 
the sides for many purposes. 

It will be in the recollection of our readers that 
some short time since the French Government 
invited tenders in this country for the construction 
of five shallow-draught gunboats for use on the 
Tonquin rivers, the design submitted by Messrs. 
Yarrow and Co., which was in several particulars 
similar to the little vessel we are now describing, 
was the one approved ; the machine guns being 
mounted on an upper deck and well elevated, had 
an excellent command of the river bank on all sides. 
These vessels are now being constructed in France 
on similar plans to those proposed by Messrs. 
Yarrow and Co. 








THE HORSE-POWER EXPENDED IN 
ELECTRIC LIGHT WIRES. 
AN interesting paper read by Mr. J. E. H. 
Gordon before the Society of Telegraph Engineers 


Cr 
seal 746 
ductor of resistance r, Mr. Gordon shows that if the 
same current passes through a second wire of re- 
sistance r! the ratio of the two horse-powers ex- 


, where C is the current flowing in a con- 


— > and hence 
in are lighting where the lamps are all in series the 
determination of the relative horse-powers is easy. 
The ratio of horse-power wasted in the conductors 
2! here r! 
HP+HP! ryn°* 
is the resistance of the conductors and r those of 
the lamps in circuit. 
With a group of incandescence lamps placed at 
one end of a pair of leads the problem is equally 
rs 
q 
where s is the number of lamps in series in each 
branch, and q isthe number of branches arranged 
in quantity. In practical lighting, however, the 
lamps are distributed along the mains at intervals, 
and the problem becomes more complicated. 
The wires may taper or diminish in diameter 
as we go from the dynamo, since they will 
have to carry less current. In fact, Mr. Gordon 
lays it down that in order to secure the greatest 
economy of copper and coals the section of the 
conductor should be directly proportional to the 
current it has to carry throughout the system. 
This deduction would be strictly correct were it not 
for the fact that the electromotive fore2 ought not 
to fall below the Board of Trade limit of variation, 
or, what is still more important, below the limit 
which gives a good full light. With this reserva- 
tion, which Mr. Gordon has not mentioned in the 
paper, we may take his postulate as correct. 
Assuming that cach wire throughout the system 
should carry the same number of amperes per 
square inch of sectional area, Mr. Gordon explains 
a method for calculating the amount of horse-power 
wasted in a whole district. To find the number of 
amperes per square inch of sectional area corre- 
sponding to a particular percentage horse-power 
that may be wasted, he assumes some number of 
amperes arbitrarily, and finds the actual horse- 
power wasted ; then the required number of amperes 
will bear the same ratio to the required horse- 
power that the arbitrarily assumed number does to 
the horse-power corresponding to it. For example, 
suppose in a system where, say, 100 horse-power is 
being used in the lamps, we are prepared to waste 
123 horse-power, and that with an assumed current 
of 500 ampéres per square inch, we find by calcula- 
tion that 16 horse-power is wasted, then the proper 
number of ampéres per square inch to be used is 
12 
1 


pended in the conductors is 


to total horse-power is 


simple ; for the resistance of the group R = 


1 
7 x 500=390. 
When there are the same number. of ampéres 
flowing per square inch throughout the system, the 
horse-power wasted in each cubic inch of copper 
is the same. Hence if we know the number of 
cubic inches of copper in the system we can tell the 
horse-power wasted. The resistance between the 
two faces of an inch cube of copper is .0000007 ohm. 
The horse-power expended in a cubic inch of 
copper with a current of C amperes per square 
inch is 

HP, = ©? *-0000007, 

746 

With C=500 the horse-power per cubic inch is 

B00 x 0000007 — ggg234 
and this constant number multiplied by the total 
cubic inches of copper in the system gives the 
horse-power wasted. 

Mr. Gordon obtains this last quantity by plotting 
down the number of lamps required in each branch 
on a map, and calculating a constant for the area 
of copper per lamp corresponding to the assumed 
current, say 500 ampéres. For instance, if each 
lamp takes .85 ampere, then for each lamp he 








.85 
must have 500 
then multiplies the number of lamps on each sec- 
tion of the branch or main by this new constant, 
and thus gets the required area of this section, 
which is marked on the map. He then multiplies 
the area of each sectiou by its length in inches, to 
give the volume in cubic inches. Adding all the 
results thus obtained together, he gets the total 
number of cubic inches of copper in the positive 


= .0017 square inch of copper. He 





on the above subject, contains some points worthy 
of note. Starting with the well-known formula 





leads throughout the district, and doubling it, for 
the negative leads, gives the total copper required, 
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This again multiplied by the horse-power constant, 
as found above, gives the total horse-power wasted 
in the district. If it is more or less than the desired 
amount the current must be altered accordingly. 

It is to be remarked, however, that all the lamps 
are assumed to be alight when the current is flow- 
ing. In practice this will not be the case, and it is 
to be noted that if, the conductors remaining un- 
changed, we diminish the number of lamps on every 
branch in a certain uniform ratio, we shall diminish 
the wasted horse-power in the square of that ratio. 
That is to say, if when 1000 lamps are burning we 
are using 100 horse-power and wasting 10 horse- 
power, then if we reduce the number of lamps to 
500, we shall reduce the horse-power used in the 
ratio  .. 50 horse-power ; but weshall like- 

1000 
wise reduce the wasted horse-power in the ratio of 

4 ” 

oe ~ == 2h horse-power, that is one-quarter of 

10,000 = 
its former value. This is only correct when the 
number of lamps diminishes uniformly over the 
whole system—that is, when an equal proportion of 
the lamps in every block are turned out simul- 
taneously. In districts containing the same class 
of house this condition will in general obtain, so that 
the above calculation may be found to be a useful 
one. 

Mr. Gordon then proceeds to calculate the total 
relative quantities of coal used in the engines in 
producing useful and wasted electricity. The coals 
-used in an engine are practically proportional to the 
horse-power developed, multiplied by the hours of 
working. To determine the ratio of coals used in 
producing wasted and useful electricity, we must 
take the horse-power hours (H.P.H) used and 
wasted hour by hour throughout the night. Sup- 
pose, for example, we have 1000 lamps, and a given 
system of mains, such that when all the lamps are 
on we use 100 horse-power, and waste 10 horse- 
power, and suppose the number of lamps in use at 
different parts of the night are as in the first two 
columns of the following table, then the horse- 
power hours used and wasted are given in the 5th 
and 6th columns, where the letters L and W stand 
for ‘used in lamps” and “ wasted” respectively. 





| Lamps | | eat : 
Hours. | Burning. H.P.1 H.P.w |H.P.H.L.H,P.H,w 
| 











Before 5 p.m.| Very few | Inappre- | Inappre- | 
ciable. | ciable. 
| 





5—6 ,, | 100 10 | ms | 10 an 
BS eps 500 500 (| 5 50 2.5 
7—10,, | 1000 100 | 10.0 300 30.0 
10—11.,, | 800 80 6-4 80 6.4 
11—12 ,, | 400 40 1.6 40 | 1.6 
12—2 a.m. 200 20 | 4 | 40 | 8 
After2 ,, Very few | Inappre- | Inappre- | 
ciable. | ciable. | 
Total 520 41.4 


Thus although the percentage horse-power wasted 


. _. ABP. w 
when all the lamps are on is Pw = —.a..™ 
100-10 = 9.9 per cent. , the percentage of coals 


wasted during the whole night is only Pw=100 
41.4 


79 percent, 
520+41.4 








NOTES. 


THE TEMPERATURE OF EBULLIENT OXYGEN. 

ACCORDING to recent experiments of M. S. Wro- 
blewski, the temperature or degree of cold given by 
liquid oxygen in a boiling state at the moment 
when the pressure is removed is approximately 
—186 deg. C. Nitrogen gas compressed and cooled 
in this ebullient oxygen solidifies and falls in snow 
and crystals of remarkable size. 


A UniversaL System oF Buoyace. 

The corporation of Trinity House are about to 
bring into use a new system of buoyage which it is 
hoped will thereafter become universal. It is in 
use in some countries abroad at present but is by 
no means general. The innovation is to dispense 
with colour as the distinguishing mark of buoys 
and to substitute form. This has been rendered 
easy by the introduction of metal buoys instead of 
wooden ones. In future a flat-headed or can- 


shaped buoy is to mark the left or port side of a 
channel, and conical buoys the right or starboard 


land lighthouse to test the relative advantages of 
oil, gas, and electricity for lighthouse illumination. 


SPEED OF Waves IN WATER. 

M. Erington de la Croix, of Thaipeng-Pérak, 
has calculated the velocity of propagation of the 
tidal wave caused by the volcanic eruption of 
Krakatoa. The final moment of the explosion was 
about twelve minutes to noon, when a gigantic 
wave was formed in the Straits of Sunda. But 
the same day, at 1.30 p.m., a tidal wave was 
felt on the coasts of Ceylon, notably at Point de 
Galle. Assuming that this was the same distur- 
bance propagated across the 3000 kilometres of 
sea dividing Point de Galle from Sunda, M. de la 
Croix calculates the velocity of propagation to be 
2000 kilometres per hour or 550 metres per second. 
This rate is 210 metres higher than the speed of 
sound in air. Further data from the island of 
Mauritius affords a check on this result. Here the 
distance is 5500 kilometres from Sunda, and the 
tidal ebb was felt at 2.15 p.m. Hence the speed 
per second works out as before, 550 metres. 


A Wuire Rainsow. 

Among the remarkable celestial effects of last No- 
vember may be reckoned the appearance of a white 
rainbow or cercle d’ Ulloa seen at Courtenay (Loiret), 
France, on the morning of the 28th of that month. 
This phenomenon is very rare, and is described by 
M. Cornu, the well-known astronomer, in a note 
to the French Academy of Sciences. The sun, 
which rose in the midst of level streaks of cloud, 
was very pale; an intense hoar frost covered the 
fields ; a fog of very fine water-drops formed a thin 
veil through which the sky could be seen free of 
clouds at the zenith, but swathed in bands of cloud 
on the south-east. Opposite the sun a great white 
are or rainbow without colour was pictured on the 
fog, and recalled the smoke crowns of phosphoretted 
hydrogen. The ‘apparent height from the summit 
of the arch to the horizon was 23 deg. 26 min., 
the apparent amplitude or span 80 deg. The ap- 
parent altitude of the sun at the time (9.41 a.m. 
Paris time) was 17 deg. 34 min. 


An Exectric Sounpina Leap. 

M. E. de la Croix has devised a new sounding 
lead which has several points of interest. It tells 
the exact moment of the arrival on the bottom by 
means of an electric alarm bell. The sounding line 
is in reality a cable containing two wires forming 
the circuit of the bell. It is attached to the ring 
of the lead at one end, and the hauling winch on 
board ship at the other. The lead consists of two 
parts, the lower being hung from the upper by four 
stems which slide in mortise grooves cut in the sides 
of the upper part. Its bottom is fitted with the 
usual hole, armed with tallow to catch a specimen 
of the bottom. The upper part of the lead, which 
hangs from the line by the aforesaid hook, is a 
mass of lead to give due weight, but there is a 
hollow through its interior containing an electric 
contact terminating the ends of the two conductors 
of the cable. This contact, which is of a spring 
kind, is closed by a stem or plunger attached to the 
lower movable part of the lead. When the lead 
strikes the bottom the plunger is driven up a hollow 
in the upper lead, and makes contact between the 
ends of the two conductors, thereby completing the 
circuit of the bell, which rings on board and 
announces that the bottom has been reached. 


THe Recent Sotar EFFEcts. 

Besides the observations made in England by 
Mr. Bozward at Worcester, and many others, the 
recent remarkable sunsets have been observed at 
Amiens by M. Decharme, at Berlin by M. R. 
de Helmholtz, M. Dumas at Cannes, and at 
Stockhelm, Copenhagen, Carrara, Rome, Egypt, and 
the Cape of Good Hope among other places. At 
Amiens the red and orange light in the west after 
sunset was most brilliant on the nights of Novem- 
ber 28 and December 1. The light rose to the 
zenith and was seen in a clear cloudless sky. That 
it was not auroral is probable, since no magnetic 
disturbances accompanied it, and no flashes or 
trembling were visible. At Cannes a similar effect 
was seen on November 26, and lasted till an hour 
after sunset. At Berlin a similar sunset was seen 
on the last three days of November. At Worcester 
the sun was seen of an emerald green at 8 A.M. on 
December 4, and the crescent of the moon was 
green at 4.45 a.m. The same day at Sorelvdall, in 
Norway, the snow was seen to be covered with a light 
grey dust, and it was these facts, together with the 





side. The Trinity House are also about to conduct 
a series of practical experiments at the South Fore- 


Lockyer and others to conclude that the volcanic 
eruption of Krakatoa is the cause of these abnormal 
sights. Enormous quantities of dust were poured 
into the atmosphere by that eruption, and the fine 
dust, as Mr. W. H. Preece points out, was nega- 
tively electrified, and hence would, tend to diffuse 
itself by electric repulsion as well as gaseous diffu- 
sion. Mr. Donnelly, who examined the spectrum 
of the light, did not observe the rainband signalled 
by Mr. Piazzi Smyth, but instead _of it an absorp- 
tion band extending from D to the less refrangible 
part of the solar spectrum. To complete the 
observations for the whole globe, the effects in 
question were also witnessed in China, the north- 
east of Asia, and in America. Though it is not 
absolutely proved that the eruption of Krakatoa 
was the original cause of these displays, the pre- 
sumption is at present in favour of this hypo- 
thesis, 
A Hypro-Evecrric SypHon. 

Under this title Mr. Hiram 8. Maxim proposed 
in the early part of 1881 a most ingenious scheme 
for draining the valley of the city of Mexico by 
means of electrical power generated by the fall of 
water raised by electrically driven pumps. The 
city of Mexico is situated in a basin of volcanic 
origin surrounded by mountains, and is thus the 
centre of a circular watershed from which there is 
no escape for the rain except by evaporation. The 
bottom of the basin is, however, several thousand 
feet above the sea level, the country falling away 
on the further side of the mountains in all directions 
and in some parts very rapidly, so that there would 
be no difficulty in disposing of the drainage if it 
could be lifted over or carried through the moun- 
tains. Three hundred years ago the Jesuits com- 
menced a deep cut through one of the passes, and 
the work was carried on from time to time until 
hundreds of thousands of dollars had been spent. 
Unfortunately the engineers failed to establish the 
proper level, and when the cut was finished it was 
found to be forty-five feet too high to accomplish its 
object satisfactorily. A small river, which io for- 
merly discharged itself into a lake in the valley, was 
diverted through the new channel, and thus the 
severity of the floods was somewhat abated, but 
still the relief was far from complete. Under 
these circumstances Mr. Maxim was consulted, and 
three schemes were laid before him: the first was 
to deepen the cutting, the second to drive a tunnel, 
and the third to resort to pumping. Unfortunately 
the expense in every case seemed to be an in- 
superable obstacle, and he was driven to look for 
other means. Upon examining the map he noticed 
that when the water was once raised high enough 
to flow through the channel it could be made to 
develop power outside the cut, where the descent is 
very rapid. He therefore proposed to raise the 
water out of the valley by pumps driven by elec- 
tricity, and to generate the current by water wheels 
and dynamo machines placed outside the cut. The 
water needed to be raised 15 metres, and the power 
required was 7000 horse-power. The plan was to 
place a large number of water wheels upon the out- 
side of the valley where the descent was most 
rapid, and to use them to drive dynamo machines 
connected to similar machines inside the valley. 
The water already flowing through the cut could be 
relied on to fill the dams and start the operation. 
The electrical arrangements were based upon the 
following considerations : Suppose a dynamo ma- 
chine drives through a given length of wire a motor 
developing one horse-power, then two dynamos, 
arranged in series, will drive two motors also in 
series, through double the length of wire without 
any increase of current, and likewise ten or any 
other number of dynamos will drive an equal 
number of motors, the intensity of the current re- 
maining constant, while its potential is increased 
in proportion to the number of generators. The 
only limit to the length of the series is the point at 
which the current becomes unmanageable from its 
high electromotive force, and thus an enormous 
power might be transmitted along a conductor of 
very moderate size. Mr. Maxim argued that by 
utilising the force developed by the water in falling, 
say, 60 metres, and converting that into power 
by a succession of water wheels, he could raise the 
drainage of the valley the necessary 15 metres, 
the whole arrangement bearing a resemblance to a 
syphon in which the long leg is four times the 
length of the short one. The scheme was laid 
before many of the scientific men of America, in- 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To THE Epiror OF ENGINEERING. 

Str,—Nothing I am persuaded short of an extreme 
sense of the gravity of the issues involved in the proposed 
changes in the mode of conducting the official business of 
the Institution, would have induced Mr. Paget to make 
known, through the medium of your columns, the fact that 
the objectionable decision of the Council was not a un- 
animous one, and that Mr. Paget, I, and others, strenu- 
ously opposed the farming of the Institution to the secre- 
tary, and the dismissal of our able and esteemed assistant 
secretary ; and while fully endorsing the correctness of all 
that Mr. Paget has stated in your columns, I concur 
wholly in his opinion, that had there been a full meeting 
of the Council, this ill-advised scheme would never have 
been persisted in, and I sincerely share the hope he has 
expressed, that the members of the Institution will refuse 
to sanction it at the annual meeting on the 24th inst. 

In answer to your correspondent ‘‘Common Sense,” 
who has alluded to me by name, I can only assure him and 
other members that I shall be quite prepared, at the ap- 
proaching annual meeting, fully to explain, if required, 
the circumstances which have led to this unfortunate secre- 
tarial complication. At the same time I am sure that 
your correspondent, and members of the Institution 
generally, will share with me the feeling that I ought not 
now to be asked to disclose anything which has passed at 
the Council table, without previously consulting my 
colleagues on the Council, with whom I am glad to think, 
as well as with the officials, I have always maintained the 
most cordial and friendly relations. 

I fully share in the views of your correspondent, that 
at the forthcoming meeting the members should not be 
content with anything short of a full and clear explana- 
tion of the whole matter; and further, I would earnestly 
advise that they should not allow themselves to be 
directed by any side issues from forming their own 
judgment on the two broad facts of this most vital ques- 
tion, viz., whether this unprecedented change in the 
official management is calculated to benefit the Institu- 
tion, or whether, on the contrary, it is not certain, as I 
and others maintain, to do the Institution an incalculable 
amount of mischief; and in the next place, whether 
there is the slightest justification tor this summary dis- 
missal of the assistant-secretary, whose merits I am so 
pleased to find are thoroughly appreciated by your 
numerous correspondents. 

It only remains for me to add that I consider it but due 
to Mr. Paget to say that there is no member of the 
Council who has devoted himself more thoroughly and 
entirely to the promotion of its best interests, and al- 
though residing, as he does, more than a hundred miles 
from London, no one has been more constant in his attend- 
ances at Council and Committee meetings, and I may add 
that there is no one who, by his thorough and business- 
like ways, and his gentlemanly and straightforward con- 
duct, has done more than Mr. Paget to maintain the 
prestige of our Institution. The distinguished part he 
took, and the marked ability, sound judgment and tact he 
displayed during a former and most critical period of the 
history of the Institution, will be fresh in the memory of 
the members, and I feel sure that the sequel of the pre- 
sent critical business will prove that in addition to these 
high qualifications, he has on this occasion displayed an 

mmense amount of good temper and forbearance under 
ingularly trying circumstances, and I would venture to 
remind the members of the Institution that at the ensuing 
annual meeting they will have a rare opportunity of 
giving him a substantial proof of their approval of his 
conduct, by retaining him at the head ‘of the poll, as it 
happens he is one of the members of the Council who 
retires by rotation, but who is eligible and a candidate for 
re-election. 

I an, Sir, yours faithfully, 
R. Price WILLIAMS. 

January 9, 1884. 

To THE Epitor OF ENGINEERING. 

Srr,—Surely the number of gentlemen who have been 
writing to you for the last fortnight can never have heard of 
the saying that ‘‘ what is sauce for the goose is sauce for 
the gander.” I expect there is not one of them who would 
not acknowledge that more work can be got ont of either 
physical or mental labourers, by the piecework system 
than by fixed wages, and it is simply this system that 
Mr. Browne proposes to apply to the management of the 
Institution. 

A saving of 300/. a year is effected and the work will be 
better done than before, for according to the testimony of 
the avowed opponents of the system there has been much 
to be desired in this respect lately. There will thus be a 
gain in both directions, and it is the knowledge of this no 
doubt that has induced the secretary to put forward his 
proposal. 

It is a very dog-in-the-manger policy to object to the 
secretary of an engineering institution practising for 
himself, espscially if he contracts, as in this instance, that 
his duties shall be carried out in any case. Whet more 
can be wanted? Granted that Mr. Browne will soon 
acquire a large practice. Whatthen? If he happens to 
be too busy to attend to every petty inquiry or complaint 
that members may see fit to make, there will be a substi- 
tute to take his place ; and really as a matter of fact this 
is the state of affairs in the much belauded establishment 
in Great George-street, where the secretary can only be 
seen through the intervention of an attendant in the 
porter’s hall. In fact it is ridiculous to suppose that so 
important an official as the secretary of the Institution of 
Mechanical Engineers is going to sit in an outer office 
ready to be at the beck and call of every newly fledged 
subscriber who happens to come in. Judging from some 


of the communications you have lately printed this 





appears to be the view one at least of your correspondents 
takes of secretarial duties. 

I think it is at least very questionable conduct on the 
part of those members of the Institution who have at- 
tempted _ to discredit the Council by writing to the public 
press. If the electoral body did not think the gentlemen 
nominated worthy of support, why did they not choose 
others ? but having elected them they are bound to support 
their nomination. This is common sense. Surely those 
who have the management of any Institution must know 
what it is for its interest better than comparative out- 
siders. 

I will not be guilty of the bad taste of some of your 
correspondents in mentioning names, but if the dissenting 
members of the Council are in a minority it is their duty 
to submit with a good grace to the decision of the majority. 
I would only add that if ‘‘Consulting Engineer” is afraid 
of a little competition he had better emigrate to the 
rural provinces where rivalry is not so keen. I write this 
simply to show that there is another side to the question. 

Yours obediently, 
A LOVER OF JUSTICE. 


To THE Eprror or ENGINEERING. 

Srr,—I regret to have to ask for more space in your 
columns on this subject, which is most painful to me, as 
some of my friends on the Council seem to think that I 
have no right to “‘divulge” anything which happens at 
the Council meetings.” I can only ver ymuch regret that I 
can not think it is right for me as a member of the Council 
to keep from the knowledge of the members a line of 
action adopted by a portion of the Council which I believe 
would be contrary to the wish of a large majority of the 
members and most detrimental—nay even ruinous—to the 
prosperity and reputation of our Institution if carried out 
before the members had expressed their opinion. 

Several of the letters in your last issue naturally 
express a wonder as to what can now be done to prevent 
the Council carrying out the plan proposed | our 
secretary for re-arranging (or dis-arranging) the staff. 

Those few members who were present at the commence- 
ment of the meeting at Birmingham and could hear, will 
remember that the President announced that ‘‘ the Coun- 
cil lately had occasion to consider the mode of carrying on 
the ordinary business of the Institution,” &c., also that, 
“due notice would be immediately given of an altera- 
tion in the bye-laws effecting this change, which would 
be | pegwe for adoption at the annual general meeting,” 
and he further added “‘ he regretted that the new arrange- 
ment necessarily involved the retirement of the present 
assistant secretary ; and the Council proposed to mark 
their sense of his services, which have now extended over 
more than twenty-eight years, by presenting him with an 
honorarium of 1000/.—a course which they felt sure would 
meet with the approbation of the members.” Your 
readers can therefore judge of my amazement when I 
found that the annual report as proposed by our secretary 
and submitted to the Council at its last meeting by our 
President did not contain one word referring to the re- 
arrangement of the staff or the ‘‘ retirement” of the as- 
sistant secretary or the ‘‘ honorarium” of 1000/. 

Latonce pointed this outand showed that this would allow 
the members no opportunity of expressing their opinions 
on the subject, and I was then told with some warmth 
and persistance by both our secretary and Mr. Cowper 
that no reference in the report to these matters was necessary 
as the Council had the power and the right to deal with them 
without the sanction of the members; however, by con- 
siderable argument and persistence (or obstinacy), I 
did at last convince the President and the others present 
at the Council that some reference to these matters was 
necessary, and a paragraph to this effect was inserted in 
the report which was then ordered to be printed and sent 
to allthe members as soon as possible. 1 must now draw 
attention to the fact that (as the proceedings of the 
meetings at Birmingham are not even yet published), if 
this paragraph had not been inserted in the report none 
of the members (but the few present at the commence- 
ment of the Birmingham meeting) could have known 
anything of this extraordinary proposal unless they had 
seen it in your columns. 

I must add that Iam much surprised that the printed 
report is even now not sent to the members to give them 
time to consider the secretary’s proposal, and to arrange 
to attend the meeting on January 24th, to express their 
opinion upon it, but I hope that all who (thanks to your 
initiative) now have a knowledge of this affair will be able 
to attend the meeting. 

Yours truly, 

Loughborough, January 7, 1884. ARTHUR PaGeEt. 

To THE EDITOR OF ENGINEERING. 

Srr,—In common with many members of the Institu- 
tion of Mechanical Engineers, I consider we are indebted 
to you for your lucid article as also the privilege of being 
able to express our opinions upon the proposed changes in 
the working staff of the Institution, but for the sake of 
the dignity of our Society it is to be hoped that per- 
sonality will be avoided. Any member who has written 
a paper for the Institution will bear me out when I say 
that from al/ the officers the greatest politeness and 
attention are shown. 

Iam not aware what motive our Council may have in 
making a reduction in the staff, but it is natural to sup- 
pose they must have good reasons for so doing. If 
motives of economy, would it not be better to increase the 
annual subscription to three guineas? Three shillings a 
year can make little difference to individual members. 
As to the proposed change we have it in our power to 
discuss the subject at our next meeting. But will that 
meeting be like the generality, composed of the President. 
Council, and staff, and say about thirty members? The 





question is, do we as members support our President as we 
ought? Your correspondents draw comparison between 








the working of the Institution of Civil Engineers and our 
Institution. I also attend the meetings of the former and 
think I do not exaggerate when I say at their well-attended 
meetings one-third at least are mechanical engineers. 
This must prove either our meetings are held at incon- 
venient dates or that the papers are hurried over too 
quickly and without proper discussion ; or perhaps it may 
be our members are too proud to meet in the hall of the 
Institution of Civil Engineers. Your kindness will not be 
thrown away if even after the question of staff is settled, it 
gives the members an incentive to bestir themselves to 
promote our Institution into what ought to be, the 
grandest of the kind in the United Kingdom. If we can 
hold out the same inducements as our sister institution by 
offering prizes for papers, such as a Stephenson, Arm- 
strong, Penn, or Whitworth prize, then perhaps we shall 
have a better class of papers and larger ‘attendance of 
members at the meetings, and so give our governing body 
the idea that as members we are not callous to what may 
affect the prosperity of the Institution. 
Yours faithfully, 
W. A. GORMAN. 
187, Westminster Bridge-road, S.E., January 8, 1884. 





; To THE Epiror oF ENGINEERING. 

Str,—The proposed action of the Council upon the sug- 
gestion of the present secretary invites the question, who 
is this man who proposes for his own advantage to 
deprive the Institution of their most efficient, most 
courteous, and very able assistant secretary? The only 
reply seems to be that the secretary is the lich casevens 
boiler and the Council his engine, and that between them 
the Society is to be driven into a course financially delusive 
and abominably .nconsiderate. 

There can be no manner of doubt that the Institution 
will not be benefitted if the secretary’s crude scheme be 
carried, for instead of possessing a secretary and an assis- 
tant secretary as at present, it would have to put up with 
the partial service of Mr. Browne only as a compensation 
for the loss of Mr. Bache, of whose capabilities there is 
no question. 

I am, Sir, your obedient servant, 
VIGILANS, 


To THE Epiror OF ENGINEERING, 

Smr,—The voluminous correspondence to which you 
have, during the past two weeks, given publicity, proves 
conclusively that there are a number of the members of our 
Institution who have its welfare at heart, and who would 
go far to prevent any disaster from befalling it ; private 
discussion of the subject shows, too, that a far larger 
number who do not, for various reasons, commit their 
opinions to print, are none the less desirous to demand 
and to obtain the reversal of a foolish policy. I have made 
it my business to discuss the question on every possible 
occasion with fellow members, and I have not yet found 
one who approves the action of the Council, though I 
regret that [ have met many who take but a very feeble 
interest in the Institution. Such indifferent members 
will always exist in every association, and I fear that 
ours contains a large number of them. One reason 
for this indifference lies in the fact that, beyond the usual 
meetings, the Institution offers no advantages to its mem- 
bers, such as those which the members of the Institution 
of Civil Engineers enjoy. To insure these, the offices 
and the officers of the Institution should be always freely 
at the disposal of members ; this is the great reason of the 
prosperity of the Institution of Civil Engineers. I feel, 
and I know many others share my opinion, that, ably 
and completely as your correspondents have criticised 
the present difficulty, and showed that it has many sides, 
instead of one only, nearly all of the letters lose a part 
of their force and value from the fact that apparently a 
vein of personality runs through them. As a matter 
of fact, it is very difficult fer this to be otherwise, for the 
whole question turns on a personal matter, the installa- 
tion of one person under absurd conditions, and the dis- 
missal of another. The fact that this course involves an 
act of great injustice, naturally gives a personal tone to 
the correspondence, which weakens it to a certain degree, 
and which to that extent tends to defeat the desired ob- 
ject. True, this is, as I say, only apparent (except in a 
few instances), and is perhaps inseparable from any dis- 
cussion on the subject, but at the same time I think that 
many members, in their indignation that Mr. Bache has 
been unjustly dismissed, have lost sight, to some extent, 
of the great question at issue—the true welfare of the 
Institution. 

It is only fair to the Council that their action in this 
matter should not be prejudged, but that they should 
have a full opportunity of explaining their policy to the 
members. Itis true that appearances are strongly against 
them. They have dismissed a faithful servant, for no 
fault of his own, else why should they have made him a 
present of 1000/. belonging to the Institution; it is true 
that they have re-seated Mr. Browne upon the secretarial 
chair, with concessions and privileges absolutely ruinous 
to the welfare of the Institution; and it is true that the 
resolution, which, if accepted, would confirm their mis- 
takes, has been couched in misleading and imperfect 
terms. But all these things may have an explanation, 
and perhaps the worst that can be urged against the 
Council is an altogether mistaken zeal foreconomy. Even 
80, this is bad enough, and, despite the indifference and 
want of cohesion that Bee characterise general 
meetings, I do not believe that such policy will be in- 
dorsed, but at the same time the Council should at least 
have credit for their good intentions. By this time pro- 
bably they are fully aware of, and heartily regret the 
course they have adopted, and I think members will 
gladly accept their withdrawal from the false position 
they have taken up, and will not question that they were 
actuated only by a desire to serve the Institution, 
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As for Mr. Browne, I hardly think that he merits the 
strictures implied or directly passed upon him by your 
correspondents. It is, I think, not unnatural in this age 
of keen competition and difficult advancement, for him 
to regard the Institution of Mechanical Engineers as a 
valuable lever by which he can raise himself in the world. 
No doubt that he intends sincerely to do his duty to the 
society thus placed in his hands, and he makes no secret of 
his intention to use the influence his position would give 
him to enhance his private practice, of which indeed the 
secretaryship would then form a _ He may point as 
a precedent to the Society of Telegraph Engineers, and 
to the Society of Engineers, and claim that no evil results 
there from a similar arrangement. Possibly on first 
thought such a comparison would appear to hold good, 
but on reflection it will be seen that the former society 
has not yet grown to its full stage of development, 
and that sooner or later a secretary wholly devoted to 
its work will become an absolute necessity ; the latter 
society cannot afford the luxury of an entire secretary. 
On the other hand, the Institution of Mechanical En- 
gineers is second in age and importance only to that of 
the Civil Engineers, while its value for promoting the 
private practice of a secretary is probably almost, if 
not quite, as great; hence, doubtless, the peculiar value 
of the position to Mr. Browne, whose only fault, 
if it be a fault, is that he places his own interests 
before those of the Institution. Surely he does not merit 
severe criticism for this. But, on the other hand, the 
members have to look after their own interests, and not 
those of Mr. Browne, except so far, that if he retain his 
position, it shall be on the terms of Mr. Paget’s resolu- 
tion, and that he shall be sufticiently well paid for his 
services. It would be taking up too much of your space 
to consider in detail the reasons why the secretary of 
such an Institution as ours cannot be allowed to devote 
himself to private practice ; besides, this has been dwelt 
upon by other correspondents.  Brietly the principal 
reasons are, that the dignity of the Institution would 
suffer, that its welfare must inevitably be neglected, that 
all sorts of suspicions and doubts would be created in the 
minds of members at the unfair advantages that might be 
taken by the secretary of his position, and that the rights 
of the members in their own offices, at present almost 
nominal, would soon cease to exist. These are some of 
the evils that must speedily follow, if the Council are 
allowed to take their mistaken way, and with them, 
interest in the Institution will flag, its prestige will dis- 
appear, and all hopes of developing it into as important 
and influential a body as the Institution of Civil Engi- 
neers, may be definitely abandoned. I take it, that this 
hope is shared by all those really interested in our 
Institution, and such members naturally resent bitterly 
what they feel to be an effort to sell all for a sum of 
300/. a year. Those who think over the matter calmly 
will doubtless feel sorry that Mr. Browne should be dis- 
appointed, but they will also feel fully convinced that his 
personal interests must give way before the infinitely 
more important ones of the Institution. 

Yours obediently, 
A MEMBER. 





To THE EprtTor or ENGINEERING. 

Str,—I do no wish to occupy your space with a long 
letter on the crisis which has evidently arrived in the 
management of the affairs of the Institution of Mechanical 
Engineers, but I desire to state my thorough agreement 
with the views expressed in your article, and to add that 
I share the astonishment of your correspondent ‘‘ M.” 
(whose letter appeared in your last issue) as to the course 
the Council have taken in not giving the members gene- 
rally full and early information as to the details of the 
proposed change. To contract with the secretary for the 
performance of the clerical and other official duties con- 
nected with the working of the Institution would, to my 
mind, not only be extremely unwise from a business point 
of view, but would be utterly beneath the dignity of the 
Institution as a professional body. What we want is to 
approximate in the facilities and conveniences we afford 
our members, much more closely than we have hitherto 
done, to the Institution of Civil Engineers—an Institu- 
tion of which all its members have a right to be proud. 
As matters now stand the older Institution is gradually 
but surely appropriating the position which the Institu- 
tion of Mechanical Engineers ought to hold. Its pro- 
ceedings each year comprise more and more matter 
relating strictly to mechanical engineering, and by the 
thoroughness of the discussions which it promotes it 
affords every encouragement to mechanical engineers to 
contribute valuable papers to its meetings. If the In- 
stitution of Mechanical Engineers is to hold its own, there 
must be an entire change in its management. 

Ian, 
A MEMBER OF BOTH INSTITUTIONS. 


PATENT OFFICE EXAMINERS. 
To THE Epitor OF ENGINEERING. 

Str,—The article on ‘‘ Patent Office Examiners” in 
your paper of the 4th inst. opens upa very large question, 
but I only desire to offer a few remarks upon one part of 
it. The work of indexing the ‘Old Law” specifications 
may ormay not have occupied an undue length of time, 
but I am ina position to say that one part of it at least 
has been very well done. The portion relating to “clocks 
and watches,” which has been pointed as a specimen, is 
now before me, and I am bound to say that the salient 
points of each invention are given with remarkable exact- 
ness. 

It appears to me that a body of men who are capable 
of turning out such excellent work can hardly be said to 
be unfitted for the task of examining applications for 





patents under the new Act. _It is quite evident that the 
clerk who indexed the horological patents was capable not 
only of understanding them, but also of stating the object 
of each patent in technical language. I do not see that 
anything more is wanted. 

Vith regard to the head of the Indexing Department I 
have no hesitation in saying from personal knowledge that 
even on the somewhat technical subject of clock and 
watchmaking he is perfectly capable of forming a reason- 
able opinion on the facts of a case which might come 
before oc 

Your obedient servant, 
F. J. BRITTEN, 
Secretary British Horological Institute. 
London, January 9, 1884. 


To THE EpiTorR OF ENGINEERING. 

Sir,—In your leading article of January 4, under the 
above heading, you state that you consider the chief of the 
new examining department of the Patent Cffice should 
have a ‘‘ wide practical acquaintance with mechanics and 
manufactures” and possess ‘‘ undoubted scientific attain- 
ments ;” also that “‘he should be a man of whom some- 
thing 1s known in the manufacturing world, and whose 
opinion and decisions will command attention and re- 
spect.” You then proceed to say that you “ are not aware 
that the chief of the indexing department,” who is to be 
chief examiner, ‘‘ possesses any one of these most im- 
portant qualifications.” And you speak of him somewhat 
disparagingly asa ‘‘ first-class clerk” with a salary of 450/. 
per annum. 

Now, sir, I quite agree with you as to the qualifications 
required in the chief examiner, but if you had known as 
much as is known in my profession of Mr. Prosser, who, 
as ci-devant head of the indexing department, is, it is 
understood, to be chief examiner, you would, I am sure, 
have referred to him in very different terms. 

During the last twenty-five years I have frequently 
come into official contact with Mr. Prosser, more par- 
ticularly when he was assistant librarian at the Patent 
Office, and I have no hesitation in expressing my opinion 
that he has a large acquaintance with mechanics and 
manufactures, and possesses undoubted scientitic attain- 
ments, and it was no doubt these qualifications which led 
to his being selected several years ago to be the head of 
the indexing and abridging staff. He may not, indeed, 
be known to the manufacturing world, but I am sure his 
opinion and decision will command attention and respect 
from patent agents, who probably know as well as any one 
what the chief examiner ought to be. When I heard he 
was likely to be appointed to the post I remarked that 
for once it would be the square man in the square hole. 

I am, Sir, yours faithfully, 
J.C. MEwsury, 
Fel. Inst. Patent Agents. 
Office for Patents, 169, Fleet-street, London. 
January 9, 1884. 





To THE Epitor OF ENGINEERING. 

Srr,—We are much surprised to read in your issue of 
the 4th inst. your remarks respecting the chief of the 
Indexing Department at the Patent Office in connexion 
with the proposed appointment of that gentleman as 
Chief Examiner. We believe that those who have the 
pleasure of knowing him could not help being of the 
opinion that he has ‘‘a wide practical acquaintance %vith 
mechanics and manufactures, and possesses undoubted 
scientific attainments,” and would be eminently suitable 
for the position. 

We are, Sir, your obedient servants, 
BREWER AND JENSEN. 
33, Chancery-lane, London, W.C., January 9, 1884. 


To THE EpiToR OF ENGINEERING. 

Sir,—Entertaining as I always have a high respect for 
your paper, I have read the leading article in the last 
issue with great regret. 

Assuming that the gentlemen referred to is Mr. R. B. 
Prosser, the terms in which he is spoken of appear to me 
most unfair and certainly inapplicable. 

Whatever may be the cause of the delays of which you 
complain, I do not believe they are attributable to neglect 
on his part, for I have known him for many years past 
as most diligent in attention to the duties of his position, 
and always anxious to promote improvement in the work- 
ing of every department of the Patent Office. 

Knowing the value of space in your paper, I feel con- 
strained to be brief, so that I will only add the expression of 
my own deliberate conviction that a better man than Mr. 
Prosser for the post of Chief Examiner is not likely to be 
found. 

My opinion rests on the fact that Mr. Prosser’s ante- 
cedents are all in favour of his being qualified to draw the 
proper line between too much and too little examination 
of the documents. I believe also that his long experience 
in analysing and comparing specifications would enable 
him to form a rapid official judgment in the generality 
of cases, so as to prevent the necessity of frequent appeal 
to the law officers. And there is no doubt that to his 
other qualifications may be added that of a genuine re- 
gard for the interest of inventors. 

I am, Sir, your obedient servant, 
WILLIAM SPENCE. 
8, Quality-court, Chancery-lane, W.C., January 9, 1884. 





To THE Epitor oF ENGINEERING. 

S1r,—I have read with some surprise an article in your 
journal of the 4th inst., headed ‘‘ Patent Office Ex- 
aminers,” in the course of which you use some strong ex- 
pressions with regard to the want of capacity of a certain 


Although not mentioned by name, it is obvious that the 
person indicated is Mr. R. B. Prosser. 

I have had the pleasure of knowing this gentleman for 
about twenty years, and my own idea of his capacity, 
and, I may say, that of many of my fellow patent agents, 
is totally opposed to that expressed in your article, and I 
know that it was a source of gratification to me that a 
gentleman so well qualified should have been named for 
the office of Chief Examiner. 

I am, Sir, yours obediently, 
A PatTENT AGENT. 

January 9, 1884. 





To THE EpiTor or ENGINEERING. 

S1r,—In your leading article of last week upon the 
subject of ‘‘ Examiners at the Patent Office,” I think you 
have by your reference to the head of the mdexing staff 
done an injustice to one of the most able men in the entire 
office, and although no name was mentioned, every one 
having any connexion or business with the Patent Office 
will know to whom the article points. 

Now I have had many opportunities of seeing the way 
in which this gentleman has applied hlmself to the duties 
of his office, and so far from your faint praise of his being 
a gentleman of ‘‘ fairly liberal education,” I should say 
his education and scientific and technical attainments are 
of a very high order, and his knowledge of technical 
German and French is of the greatest value. 

I am, Sir, your obedient servant, 
G. F. REDFERN. 
P.S.—With regard to the appointment as examiners 
of entirely men without an knowledge of the routine of 
the Patent Office, such a step would, I feel sure, end in 
disaster. 
4, South-street, Finsbury, London, January 10, 1884. 


To THE Epitor or ENGINEERING. 

Str,—In the leading article of your issue of the 4th of 
January, 1884, yon state, very fairly, certain qualitica- 
tions that are to be desired in the chief of the examiners 
under the New Patent Law, but you make this statement, 
as we think, very unfairly, the ground of an attack on 
Mr. Prosser, the gentleman who has been acting as chief 
of the indexing department. You complain that the pre- 
paration of the index of inventions has not kept pace with 
the accumulation of patents, but you do not hint that this 
state of arrear may be attributable to insufficiency of staff 
rather than to faults in the management. Give the best 
of generals but a handful of troops and you can scarcely 
expect him to win. 

Mr. Prosser, originally educated as an engineer, has 
for more than a quarter of a century been employed in 
the Patent Office, where he has had the best opportunities 
of acquainting himself with what may be called patent 
literature. Latterly he has had the superintendence of a 
most important work that should have been undertaken 
long ago, the preparation of a ‘‘ catalogue raisonné” of 
patented inventions. 

It is no doubt desirable that the chief of examiners should 
have ‘‘ wide practical acquaintance with mechanics and 
manufactures, and possess undoubted scientific attain- 
ments as well,” ‘‘a man of whom something is known in 
the manufacturing world, and whose opinion and deci- 
sions will command attention and respect.” The writer 
of your article may not be ‘“‘ aware that the chief of the 
Indexing Department possesses any one of these most 
important qualifications ;’ those who. know more of Mr. 
Prosser, have a higher opinion of his capabilities and are 
satisfied that he possesses qualifications for the functions 
of an examiner of more importance taan those particularly 
mentioned. 

It is no part of the examiners’ business to judge of the 
novelty or utility of an invention ; their work is rather of 
a formal and literary than of a scientific character. They 
have to see that applications are made in proper form, 
that descriptions are expressed in intelligible language, 
and that multiple inventions are not included under 
simple titles. Until time and experience shall furnish a 
supply of specially trained examiners, we doubt if any one 
could be selected, better fitted by his antecedents, than 
Mr. Prosser to head this department. 

We are, Sir, yours obediently, 
ABEL AND IMRAY. 
28, Southampton Buildings, Chancery-lane, 
January 9, 1884. 





To THE Epiror or ENGINEERING. 

S1r,—We were much surprised to read, in your issue of 
last week, the strictures on the abridging and indexing 
staff contained in your article on Patent Office Examiners. 
We make no comment on the state of the indexes, as the 
progress, or want of progress, may involve numerous con- 
siderations, but we must say that so far from agreeing 
with you as to the chief of the special indexing and 
abridging staff being incapable of performing the duties 
devolving on the head of the body of examiners, we think 
that Mr. Prosser is the very person who, by his previous 
experience, is likely to be best qualified to fulfil the duties 
of the post satisfactorily. 

Yours faithfully, 
A. M. anp Wm. CLarK.. 

53, Chancery-lane, London, January 8, 1884. 





To THE Epiror oF ENGINEERING. 

Sir,—I notice in your last issue an article headed 
** Patent Office Examiners,” and from the mention of the 
** first-class clerk” at 450/. per annum, and the “ second- 
class clerk,” it is evident to me, that under the title “‘ first- 
class clerk” you must refer to my friend Mr. R. B. Prosser, 
the son of the late Mr. Richard Prosser, of Birmingham, 
so well known as a most ingenious inventor. 

I have known Mr. R. B. Prosser for more than twenty 
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years, and have very frequently met him at the Patent 
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Office, first in his position in the library, and since as 
superintendent of the Indexing Department. I have 
therefore been able to judge to a great extent of his 
powers and discrimination in connexion with the examin- 
ing and classifying of inventions, and I cannot agree with 
the conclusions drawn in the article, as from the intelli- 
gent manner in which he has, so to speak, educated the 
clerks under him, with the view of their becoming efti- 
cient examiners, I do consider him in every way fitted, 
from his large experience, and particularly from his excel- 
lent abilities, to take the responsible position of superin- 
tendent of the examiners, under the immediate direction 
of the controller. 
T am, your obedient servant, 
E. A. CowPer. 
6, Great George-street, Westminster, January 9, 1884. 





To THE Epitor OF ENGINEERING. 

Srr,—I read the article in your issue of January 4 with 
much surprise and regret. 

To say that you have done immense service for in- 
ventors would be to say only what is common knowledge, 
but allow me to say in this particular article you have, 
with the best intentions in attacking a system that may 
be faulty, done an individual an injustice. 

It cannot but be apparent that the chief of the special 
indexing clerks alluded to is Mr. Prosser, and I, speaking 
with the experience of a very large number of years in 
connexion with Patent Office work, say that I sheuld 
think Mr. Prosser’s opinion and decisions would command 
attention and respect, both from the manufacturing world 
and from agents and others to whose decisions of such an 
official as your article refers to would affect. 

I do not think that there is a better or more experienced 
erson to be had at command for the post, and Mr. 
rosser’s long experience and education fit him well for 

the duties involved. 

IT do not presume to say that Mr. Prosser can be all 
that one could imagine for a chief examiner, but I do say 
most assuredly that a better must be sought for by educa- 
tion to the duties by selection and experience. 

I have always found Mr. Prosser most able and willing 
to assist in difficulties, and most free from officialism. 

I am, Sir, your obedient servant, 
WituiamM BROOoKEs, 


January 9, 1884, Fellow ‘nst. Patent Agents. 





To THE Epitor oF ENGINEERING. 

S1r,—Will you allow me space for a brief reply to that 
part of your article on ‘‘ Patent Office Examiners,” which 
refers to the qualification of the present head of the in- 
dexing staff of this office? That your writer’s informa- 
tion isnot of the most accurate nature is shown by the 
fact that the arrangement he describes has ceased to 
exist for more than a year. Reference to Whitaker’s 
Almanack for 1883 gives correctly the official status (and 
I presume the pay) of the gentlemen who are really at the 
head of the indexing staff. However this is a small 
matter. There can be no reasonable doubt that the 
person you describe as unfit for the work of examiner of 
patents, is Mr. R. B. Prosser, who was, until certain 
changes were made in the arrangement of the office, the 
head of the indexing staff. 

Now all who know Mr. Prosser are aware how little 
deserved such criticism is, but those who do not will 
certainly not imagine that you have singled out for 
rather severe animadversion one of the ablest and most 
intelligent of the Patent Office staff. I say this 
without the slightest reflection on any of the other 
officials, several of whom I am glad to think are personal 
friends of my own, but of them all I think there is none 
who has a better right to whatever official promotion may 
be going, who less deserves to be held up to public cen- 
sure, than Mr. Prosser. As an old colleague of that 
gentleman, and as one who has for a good many years 
known and respected him, I am probably biassed. Very 
likely I rate his abilities beyond their true value, but I 
must confess that when I am told that he is not fitted to 
be entrusted with the sort of work allotted by the Patent 
Act to examiners, I feel somewhat astonished. For, 
consider what that work is. Practically the only points 
requiring the exercise of anything but the most ordinary 
official qualities are that referring to anticipation by un- 
published applications, and that of ‘‘one invention.” 
Even here the examiners have only to report to the con- 
troller, with whom the decision rests. Surely men 
of the stamp you require should not be wasted 
upon the work of examining. They should be at 
the head of the office, not in mere subordinate posts, 
controllers or commissioners, not examiners. Such men 
are rare, and they will become rarer. As the applications 
of science grow more numerous, and the differences 

tween various branches of industry increase, so does it 
become more and more difficult to find any single person 
with a knowledge of mechanics, manufactures, and science, 
such as you describe. When you add to this the equally 
needful qualifications of organising power and knowledge 
of patent law and practice, the task of discovery becomes 
harder still. The late Mr. Bennet Woodcroft comes 
nearer your ideal than anyone else, but he belonged to 
a generation now practically past away. Such a one as 
you describe now-a-days will find work much mure profit- 
able than the safe but not very lucrative employment of 
a Government Office. 

3ut Iam travelling into the general question, which I 
did not wish to do. I only wish to maintain that Mr. 
Prosser’s training under Mr. Woodcroft, his life-long 
association with inventions, his knowledge of patent 
matters, his minute acquaintance with the history of in- 
vention in England, and his experience as an official in 
the Patent Office, render him singularly well fitted for 
such work as the examination of applications for patents. 





body better they will be singularly lucky. 
Iam, Sir, yours obediently, 
H. Truman Woop. 
(Secretary of the Society of Arts). 

[We have pleasure in publishing the foregoing letters, 
which will serve to correct a misapprehension which 
appears to have arisen from a portion of our article 
referred to. We may add that Mr. Prosser’s abilities are 
well known to us.—Ep. E.] 





THE ‘ CHAIN-BRAKE” ON THE LONDON 
AND NORTH-WESTERN RAILWAY. 
To THE Epitor OF ENGINEERING. 

Str,— Without commenting on the tone of your anony- 
mous correspondent’s letter in your issue of the 4th, I 
propose to say a few words on what he (perhaps advisedly) 
calls his *‘ statement,” contained in it. 

Your correspondent, unfortunately, does not give 
chapter and verse in support of his ‘‘ statement ”; it is 
difficult, therefore, to feel sure if he refers to the same 
train on the same day as I did in my letter in_your 
columns of the 21st December, viz., the 2.15 from Liver- 
pool and Manchester, on Saturday, the 15th December. 
If he does mean that train, he must be describing its con- 
dition prior to the addition of the Shrewsbury carriage at 
Stafford; for, until my eyesight becomes sufficiently 
weakened to cause me to credit anonymous statements in 
preference to the evidence of my own eyes, I shall believe 
the results of their observations, which in this case are 
that there was no chain-brake connexion between Nos. 2 
and 3 coaches in a train which consisted of twelve at 
Stafford, Nuneaton, or Rugby, at each of which stopping- 
places I examined the couplings. If your correspondent will 
kindly inform your readers how, under the above-named 
circumstances, the driver can be said to have had control 
of the brakes of seven out of the twelve vehicles com- 
posing the train, he will be conferring a benefit on all 
persons interested in the efficient working of ‘‘ continuous 
brakes *—that is, every man, woman, and child in this 
country. 

Your correspondent is u— in supposing that I regret 
having troubled you with my letter, for if it has elicited 
from him a statement (of which he appears to be proud) 
that only seven out of a total of twelve coaches were 
under the control of the driver of one of the fastest trains 
of the day on a line where, if wanted at all, the ‘‘con- 
tinuous brake system,” in its integrity, is an urgent 
necessity, my letter wil! not have been entirely useless. 

I look forward with interest to the proof which your 
correspondent will no doubt give us “that not two but 
seven coaches were under ‘chain-brake’” control of the 
driver of the Liverpooland Manchester 2.15 up-express 
on the 15th December. 

IT am, Sir, yours obediently, 
STEPHEN HarpinG TERRY. 

London, January 5, 1884. 








THERMODYNAMICS. 

: To THE EpiToR or ENGINEERING. 

S1r,—In the abstract of Professor Reynold’s lecture on 
Thermodynamics, which you publish in ENGINEERING for 
this week, there are some statements which appear to me 
to conflict with the generally received conceptions of the 
subject ; perhaps, if I am wrong, some one will be kind 
enough to explain the matter to me. Of course, some 
allowance should be made for the fact that the lecture is 
intended to treat the subject in a popular fashion. 

Is it te be understood that some portion of the heat 
required in the steam engine to produce effective work is 
actually utilised in forcing itself into and out of the 
matter or fluid used? Would the efficiency of the boiler 
and furnace combined, that is, the weight of steam raised 

per pound of fuel be sensib/y diminished (with the same 

eating surface) if the steam be used at 1000 lb. pressure 
instead of 100 1b.? Of course, I assume that the heating 
surface is properly distributed and the part of it last tra- 
versed by the gases to be a feed heater or similar con- 
trivance. Would the efficiency of the condenser be 
increased by throwing the steam into it at 12 lb. or 15 Ib. 
absolute pressure instead of at the lowest pressure prac- 
ticable? Yet this seems to be what is meant in speaking 
of the heat utilised in forcing itself ‘‘into the boiler and 
out of the steam in the condenser.” 

If, in the example given, ‘‘15,000,000 foot-pounds of 
heat had to be passed from the furnace into the boiler” 
to produce one horse-power for one hour, how is it that 
13,000,000 foot-pounds of this heat are usefully employed 
in forcing the heat into the boiler and out of the steam in 
the condenser? Would it not be easier to force 2,000,000 
foot-pounds of heat into the boiler, and could not this be 
effected with far less heating surface if only the engine 
could wholly utilise and develop the whole amount of 
work from this heat. It is owing to the small efficiency 
of the fluid in the engine that the other 13,000,000 foot- 
pounds are required. In other words, it is owing to the 
small limits of temperature between which the engine 
works. If it had been said that 15,000,000 foot-pounds of 
heat are required to produce 2,000,000 foot-pounds of work 
in consequence of the cycle (boiler, engine, and con- 
denser) through which the heat has to pass, then the 
statement could be understood. 

There are three things which determine the economy 
of a combined steam engine and boiler. First, the 
efficiency of the furnace, depending upon the more or less 
perfect combustion of the fuel ; secondly, the efficiency of 
the boiler, or the relation between the heat of combustion 
and the heat conveyed to the steam, depending upon the 
amount, distribution, and character of the heating sur- 





face ; thirdly, the efficiency of the fluid in the engine, or 


If th Board of Trade or the Patent Office can find any- 


the relation between the heat of the steam and the part 
of it actually converted into power, depending upon the 
limits of temperature and the practical details of the 
working of the engine. These three items should never 
be confused if a clear idea is to be gained of the way in 
which the energy latent in the fuel is converted into 
energy of motion. 

Again, the difficulty of heating air is referred to as the 
main one which sae: Sr the use of air engines, and in 
almost the same breath the gas engine is mentioned with- 
out referring to the fact that in this prime mover the 
difficulty has been disposed of by dispensing with heating 
surface altogether. 

In speaking of the waves of the sea as a source of 
energy, Professor Osborne Reynolds forgets to state that 
a region of absolute zero with respect to their motion is 
available wherever there is a shore, and inventors have 
many times endeavoured to utilise this absolute zero. 
Again, much energy is obtained from the wave motion of 
the sea for blowing fog horns, &c., on floating buoys, in 
which case the zero is the bottom to which the buoy is 
moored. Is it wise to protest against the view that the 
steam engine wastes ten times as much heat as it uses. 
This is a fact, and the more attention is drawn to it the 
better, because its proper appreciation will probably 
hasten the time when an engine which does not waste so 
much fuel will become applicable to all uses. 

Perhaps in the future lectures of the course, Professor 
Osborne Reynolds will see fit to explain the statements 
he has made, and avoid the unfortunate construction 
which may be placed upon them by those hearers who 
have a knowledge of the subject, and their possibly mis- 
leading effect upon the minds of those who are learners in 
this great science. 

T am, yours obediently, 


January 4, 1884, Gas ENGINE. 


KRUPP AND ARMSTRONG GUNS. 
To THE EpiTor OF ENGINEERING. 

Str,—I am not going to take either side in this con- 
troversy, but there is one statement in Mr. Krupp’s letter 
of 8th December which cannot be allowed to pass un- 
challenged, and as it is at the bottom of whatever may be 
the difference between the two guns, I will at once point 
it out. 

Mr. Krupp says the combustion space in his gun is 
1.09 dem.* per kilog., and in the Armstrong gun 215.9 
dem.? for 181.4 kilog. =1.19 dem.®* per kilog., therefore the 
gravimetric densities are .9180 and .8412 respectively. He 
continues thus. ‘‘ This charge (the 181.4 kilogs.) will pro- 
duce in it (the Armstrong gun) the same gas pressure as the 
162 kilog. in the Krupp gun.” This is quite erroneous. 
The gas pressure will be in round numbers 35 tons per 
square inch in Krupp’s gun, and 29 tons per square inch 
in Armstrong’s. 

This is the real cause of the superior ballistic effect per 
kilog. of powder in Krupp’s gun. Krupp is not afraid of 
high pressures, and therefore does not chamber, or rather 
air space, to the extent Armstrong does ; and he is quite 
right if, as I believe they are, his guns are stronger than 
Armstrong’s. 

Yours, &c., 
J. A, LONGRIDGE. 

15, Great George-street, Westminster, Dec. 26, 1883. 





INDICATOR GEAR FOR OSCILLATING 
ENGINES. 
To THE Epitor OF ENGINEERING. 

S1r,—The inaccuracy complained of last week by your 
correspondent experienced in the usual gear used for in- 
dicating oscillating engines, is perhaps less to be regretted 
than the tendency which all gears using a coiled clock 
spring have towards breakdown. A great tension is 
necessary on the string where the stroke of piston is long 
and the speed great, to prevent swaying and to insure 
the slack of the string being taken up readily at high 
piston speeds. Besides which the number of coils that 
can be given to a clock spring is somewhat limited, thusa 
large and heavy pulley by comparison is needed for long- 
stroke engines. 

Some eight years ago the writer devised a gear using a 
cylindrical spring of hard-drawn brass wire (about 16 
B.W.G.) capable of giving more turns to the pulley (so 
reducing the size and weight) and of quickly taking up 
the slack of the spring at high speeds with a light tension 
of string, thus avoiding the breakdown which usually 
stops indicating for that particular run. 

This gear has frequently run distances such as London 
to Dover, Ostend to Lauken, &e., working continuously 
of course all the way and being all right at the finish. 
The spring, too, of this simple construction is not liable to 
sluggishness caused by congealed grease or rust as the 
clock spring seems to be. Details will probably occur to 
any practical man meeting the wants of individual cases, 
but further particulars can be given by the writer should 
the matter be of sufficient interest to your readers. 

London, January 4, 1884, ENRY T. Davis. 


Exectric Licutine 1x Coan Mines.—Tice coal mines of 
Bascoup, in Belgium, are now illuminated by Edison 
lamps, worked by Gramme generators. 





Exuatst STEAM AS A Fire Exnavster.—In a large 
Berlin establishment for making wooden penholders, a fire 
lately occurred in one of the drying rooms. These rooms 
are heated with steam pipes, capped with an alloy which 
melts at alow temperature. The fire was not discovered 
until the noise of escaping steam attracted attention, 





when it was found to be already extinguished, though 
having done considerable damage to the stock, 
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THE JAMESON COKE OVEN. 

WE illustrate below, in Figs. 1 and 2, an ordinary 
beehive coke oven converted for the process of Mr. J. 
Jameson for the recovery of volatile products. The 
extreme simplicity of the idea involved is such as to 
make any lengthened description unnecessary. There 
are, however, points of detail on which the success or 
failure of the process is much dependent, and with 
regard to these we are enabled to give the latest 
information. 

The difference between a Jameson oven and one of 
the usual type consists in the use of a false bottom 
over aclose bottom below it, and in the removal by 
aspiration, from between those bottoms, of the gases 
given off from the coal as the heat travels from the 
top downwards. Mr. Jameson lays stress upon the 
fact that in coking coal, by the agglomeration of par- 
ticles, a species of crust or sealed diaphragm is formed 
in the charge of coal which acts as a shield against the 
passage of air or burned gases from the upper part of 
the oven towards the reduced pressure in the lower 
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part, and at the same time imprisons the gases formed 
below it, so as to facilitate their removal by the 
aspirator. Another point to which he attaches great 
importance is, that in the progress of coking the 
suction applied to the oven itself should be varied 
within somewhat wide limits, that is to say that 
when the gas is forming near the top of the oven, and 
is to be drawn through a mass of unheated coal 2 ft. 
or 3ft. thick, there should be a suction equivalent to 
2in. or 3in. of water pressure to overcome this resist- 
ance, and when the oven is nearly coked throughout, 
and the gas is formed near the oven bottom that the 
suction should be diminished to perhaps 4 in. of water. 
The suction, he also points out, should be fixed in 
reference to the chimney draught, which is of course 
a counteracting influence operating with different 
force as the oven is more or less closed to the external 
air. The variation of suction he proposes to make 
once a day, or at most once in twelve hours, by means 
of aregulator. Figs. 3, 4, and 5 illustrate the means 
of varying the depth of seal upon the aperture of the 
dip-pipe. The tar collects in the main to a depth 
which is dependent upon the position of the piug 
cock (Fig. 5). This has an inclined slit in it, and the 
more it is turned the lower is the level at which the 
tar can escape, and consequently the lighter the seal 


the oven bottom; the true bottom should be as well 
secured as possible against ingress of air, and the false 
bottom should be so constructed as not to allow 
passage for small coal, and yet so as not to choke 
up with hardened deposits arising from the carbon- 
ising of the oil and coal dust. Given these re- 
quisite conditions the proprietors of the Jameson 
patents claim that with an expenditure of a 1?d. per 
ton for all special labour and the maintenance and 
repair of the special plant, a recovery of products 
is practicable, larger in quantity and in a more 
valuable form than by any other process, and they 
make a further claim that the quantity of sulphur con- 
tained in the coke is much diminished, the quality of 
the coke and its appearance improved and its quantity 
materially increased. In the discussion at the last 
meeting of the Iron and Steel Institute (see page 266 
vol. xxxvi.) very decided testimony was borne to the 
high quality of the coke produced in the Jameson 
process, and it is not a little important to find that the 
experiments made by small conversions of 100 ovens 
each at Messrs. Bell Brothers, and at the Weardale 
Iron and Coal Company, are to be immediately very 
much extended. 

Such facts speak more distinctly than any other de- 
scription of testimony, and we shall watch with 
interest the inventor in demonstrating the success of 
his process, which offers to the trade the prospect of 
a most important saving. 





MACLAINE’S PISTONS. 

MacLatne’s double expansion pistons, which are 
illustrated by the accompanying engravings, are fitted 
with two packing rings a a, each cut through trans- 
versely in one place, and including a shallow recess, 
Fig. 2, or an inclosed cavity, Fig. 3, between their 
contiguous surfaces. Within the recess there are 
placed segmental flat steel wave springs 4, with 
the ends of each segment doubled over nearly the 
depth of the recess to maintain the springs in posi- 
tion, end to end. The waves of these springs are com- 
pressed by screwing down the junk ring e, and a prac- 
tically unlimited pressure can be put upon them to 
hold the packing rings firm, and steam tight against 
the junk ring and body of the piston. The outward 
expansion of the packing rings is derived from a coil 
spring ) with a loose stiffening bar ¢ through it, and 
abutting on the ends of the ring to keep them apart, 
and expand the ring. In large pistons a series of C 
springs are inserted between the packing rings and 
the body of the piston, but these are only used in ex- 
ceptional cases, as ordinarily the coil springs expand 
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the rings through their entire surface. To prevent the 

rings being driven inwards in the event of the boiler 


round, projecting within ;; in. of the piston body, so 
that the rings may be compressed that distance 
and no more. The coil springs are inserted from 
the inside, and the ends of their bars are secured with 
brass pins d between jaws formed on the ends of the 
packing rings, and their pressure is adjusted by the 
thickness of a steel washer at each end. It has 





closing the bottom of the dip-pipe. 
A third matter of importance is the tormation of 





tightly against the junk ring 
the piston, while for outward pressure only so much 


priming, blocks x are cast in them at intervals all} 





been found that in practical working nearly all! 
the pressure is required to hold the packing rings | 
and the body of | 


is necessary as will secure perfect contact with 
the cylinder, as the piston works thoroughly steam- 
tight with twenty times as much pressure in one direc- 
tion as the other. These rings, which are made by 
MacLaine’s Patent Piston Company, Limited, Ulster 
Chambers, Belfast, have been lately fitted to the 
s.s. Dynamic, a fine new steamship, built and engined 
by Messrs. Harland and Wolff for the Belfast Steam 

shipCompany. Her engines have cylinders 35 in. and 
70 in. in diameter respectively, with a stroke of 
3 ft. 9 in. and work with steam at 100 lb. pressure per 
square inch. The crankshaft is built of Vickers steel, 
and the propeller shaft and blades are also of steel. 
The steel boilers are of large dimensions, hydraulic 
rivetted, fitted with Fox’s corrugated steel furnaces, 
and were tested to double the working pressure. The 
dimensions of the ship are: Length, 243 ft. 6 in. ; 
breadth, 31 ft. 9 in. ; depth, 15 ft. 3 in. : and tonnage 
878 tons gross. At three-quarters power she made a 
speed of 14 knots. 





A WEDGE AND DIAPHRAGM PHOTO- 
METER. 

A NEW photometer, shown in perspective in the 
figure, has lately been constructed by Mr. Sabine. 
The stand supports a straight horizontal tube, at one 
end of which is a paraffin lamp, and at the other an 
eyepiece. The middle portion of the tube is cut away 
and has, slipped over it, a collar to which a frame is 
attached carrying a wedge of neutral-tinted glass, 
adjustable by means of a rack and pinion. Inside the 
collar is fixed a transverse disc of ground opal glass, 
which the paraffin lamp illuminates to a definite 
degree. This disc constitutes the field of comparison, 
the illumination of which is adjustable by means of a 
series of diaphragms of known aperture at the end near 
to the paraffin lamp. At the side, between the wedge 
and the collar which carries it, is a narrow pane of 
ground opal glass, just behind which a small mirror 
is fixed at an angle of 45 deg. to the axis of the tube. 
This mirror is supported from the centre of the trans- 
verse opal disc in such a way that the support is 
hidden from the observer by the mirror itself, an arrange- 
ment which insures the apparent juxtaposition of the 








illuminated surfaces which have to be compared. The 
light to be measured is placed on the right-hand side 
of the photometer ; the collar is then turned so that 
the light falls normally upon the face of the wedge 
and passes through the wedge, through the pane 
of opal glass, and is incident upon the mirror which 
reflects a portion of it to the eye of the observer. 
The wedge is then shifted to interpose a greater or 
less thickness of absorbing medium until a balance 
is obtained, that is until the apparent illumination 
of the mirror is equal to that of the field of com- 
parison, in the middle of which it is seen. If the 
range of the wedge is insufficient to admit of this, the 
degree of illumination of the field is altered by means 
of the diaphragm, and the wedge then adjusted. 

The employment of glass wedges for photometric 
comparisons is not new, having been already used by 
both Xavier de Maistre and Quetelet, but no practical 
photometer based upon this method has hitherto been 
constructed. The employment of diaphragms for 
extending the range of the wedge is found to work 
well, and to enable the operator to adjust the illumina- 
tior of the field with exactitude, the bright part of the 
paraffin flame being, of course, kept opposite to, 
and so as to well cover, the aperture. <A table is 
prepared giving for each position of the wedge and for 
each diaphragm the value in standard candles of any 
light placed at a distance of one metre from the instru- 
ment, and if the light be placed at any other distance, 
the number in the table has simply to be multiplied by 
the square of the actual distance in metres. For ascer- 
taining approximately the amount of light which 
passes through any given coloured glass—for example, 
orange glass—the eyepiece is furnished with a rotary 
disc containing small panes of white and different 
coloured glasses, either of which can be interposed at 
pleasure. 

This photometer is made by Messrs. Elliott Brothers 
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in two forms, one for use as a portable photometer as 
shown in the figure, and the other on a more solid 
stand, for laboratory purposes. 


THE INJECTOR HYDRANT FOR FIRE 
EXTINCTION.* 
By J. H. GREATHEAD. 


From the contributions of the fire offices towards the 
maintenance of the Fire Brigade, it is possible to arrive 
at the amount of property insured in the metropolis. 
In 1882 its value was 657 millions sterling. Mr. Lovell, 
secretary of the Phenix Fire Office and chairman of the 
London Salvage Corps, stated in his evidence before the 
Select Committee on the Fire Brigade in 1876, that 
theaverage rate charged for insurance in the metropolis was 
about 3s. 6d. per cent. At this rate the premiums paid 
in 1882 for imsurance against fire in the metropolis 
amounted to considerably over 1,000,000/. sterling. 

From such of the accounts of the fire offices as are pub- 
lished it appears that in 1881 the average losses amounted 
to about 65 per cent. of the premium receipts. Mr. Lovell 
further stated in his evidence that the loss rate in London 
was higher than it was anywhere else. But assuming it 
to be only equal to the general average of 1881, it follows 
that the value of insured property destroyed by fire in the 
metropolis in 1882 was about three-quarters of a million 
sterling. But the amount of property destroyed was not 
all insured. 

Taking one-third of the whole as insured it follows that 
property, insured and uninsured, to the value of about 
2} million sterling, was destroyed in London in 1882 by 
fire, a sum equal to about eighteenpence in the pound on 
the present rateable annual value of property in the metro- 
polis. And this enormous indirect tax is a growing one. 
The value of the property insured has risen steadily and 
rapidly from 316 millions sterling in 1866, to 657 millions 
in 1882, or an increase of 107 per cent. in the period 
since the Metropolitan Board of Works have been en- 
trusted with the extinction of tires. In the same period 
the population has only increased 28 per cent., and the 
rateable annual value of property 88 per cent. And in 
1882, according to such of the accounts as I have been 
able to see, the losses bore a higher proportion of the 
premium receipts than in the year before, notwithstand- 
ing that the Fire Brigade has been strengthened from year 
to year at an increased annual expenditure in the period 
1866 to 1882, of about 160 per cent. 

It will be understood, however, that no increase in the 
force and equipment of the brigade, within reasonable 
limits, can by any possibility give the same security as 
an efficient system of fire hydrants, and more than one 
select committee has reported in favour of putting down 
hydrants as soon as possible. 

“It has been stated by Mr. Bateman that the proportion 
of the property at risk damaged by fire or water in Man- 
chester under the system of high-pressure hydrants, up 
to and including the year 1878, has been reduced to one- 
seventh of what it was before the introduction of the 
hydrant system. 

“If hydrants can be made to do for London only one- 
half of what they have done for Manchester, they will 
save the community something like a million sterling 
annually, to say nothing of the higher question of the 
saving of life. 

The whole supply of water is obtained and delivered by 
pumping conducted by eight commercial companies under 
no obligation to provide pressure or even water sufficient 
for the extinction of fires. Such water as there may 
happen to be available for the purpose they are obliged to 
supply gratuitously. The supply for fires, as regards 
quantity, is generally sufficient. According to Captain 
Shaw’s reports during the last three years there were only 
17 cases of short supply out of the 5788 fires attended by 
the Fire Brigade, or little more than } per cent., while the 
average during the last twelve years has been under $ per 
cent. Constant supply is being gradually introduced and 
already considerably more than one-half of the total 
length of streets (including the most important thorough- 
fares) contain constantly charged mains. It may there- 
fore be broadly stated that as regards quantity the whole, 
and as regards constant supply, considerably more than 
half of the metropolis, including all the most important 
streets, is in a position to be fitted with hydrants. 

Throughout the City hydrants have been attached di- 
rectly or by branches to the constantly charged mains, 
and if the pressure in that one square mile of the 121 
within the metropolitan area were such as to admit of 
fire engines being dispensed with in all cases, nothing 
more would remain to be desired there in respect of the 
supply for fire purposes. The same observation 
applies to some other parts of the metropolis where con- 
stant supply has been introduced, and where a few hy- 
drants have been put down. 

3ut it is in the matter of pressure that the water sup- 
ply is deficient. The water is there in abundance, but it 
cannot be brought to bear upon a fire without the interven- 
tion of fire engines, and untilitcan the protection against 
fire cannot be considered to be adequate. A large number of 
observations were taken by the Metropolitan Board of 
Works in 1875 over their whole area and it was found 
that the pressure varied considerably ; about 10 per cent. 
of the observations showed a pressure of over 50 Ib., all the 
rest were lower, and the averages throughout the 
metropolis was about 30 Ib. in the daytime without any 
exceptional draught upon the pipes such as that required 
for a fire. 

The Fire Brigade Committtee took much evidence in 
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1876 upon the question of the maximum requirement for 
a fire. Captain Shaw put it at 2000 gallons per minute in 
fourteen jets of about 150 gallons each, through an aggre- 
gate of half a mile of hose, or 200 ft. of hose for each jet. 

The experiments made at Grays in 1876 by Sir Joseph 
Bazalgette, Sir Frederick Bramwell, and Mr. Edward 
Easton, establish the fact that to force 150 gallons per 
minute through the ordinary 24 in. Fire Brigade hose a 
head vf 3in. is required for every foot of hose or 50 ft. of 
head for 200 ft. length of hose. If the 150 gallons are dis. 
charged through an inch nozzle the jet will ascend to a 
height of from 75 ft. to 84 ft., and the pressure at the 
back of the nozzle requisite to obtain this discharge is 98 ft. 
head. Adding to this the hose friction, equivalent, as 
above stated, to 50ft., the total pressure required at the 
hydrant or engine will be 148 ft., or in round numbers, 
150 ft. head, equivalent to 651b. per square inch. — It 
follows, therefore, that the average pressure, about 301b., 
throughout the metropolis, is less than one half the pres- 
sure required for a good jet from a hydrant. Such, then, 
are the physical conditions of the metropolitan water 
supply in relation to fires, viz., a copious supply with a 
low pressure requiring the intervention of fire engines. 

Proposals have been made from time to time for over- 
coming this difficulty as to pressure, and for improving in 
other respects the water supply required for fire ex- 
tinction. These have included schemes for (a) alter- 
ing the whole system to give a constant high-pressure 
service ; (4) for providing separate fire mains; and also 
(c) for laying down independent mains carrying water in- 
tended exclusively for culinary and fire purposes, reserv- 
ing the present water for washing and the like. 

In any water supply for fire purposes it is certainly 
desirable that the pressure should be moderately uniform 
in the hose whatever may be the level of the locality. 
This uniformity of pressure is practically obtained by the 
use of fire engines as at present. But where efticiency 
depends upon the power being available on the instant 
that the occasion for its use 1s discovered, the mode of 
supplying it by fire engines is eminently unsuitable. And 
when it is considered what enormous distances have to be 
traversed by the engines uselessly, and the conditions 
under which the journeys are made, it will be found that 
it is not only unsuitable but also not economical. Last 
year, Captain Shaw reports, the engines made 29,000 
journeys, and ran more than 66,000 miles, or an average 
of 344 miles for each of the 1926 fires that occurred. 
According to the evidence given before the Fire Brigade 
Committee it is only at about 20 per cent. of the fires that 
the engines are actually used for pumping, and therefore 
for every time fire engines are used to pump water upon a 
fire there is run by them a distance of 172 miles. 

In the last ten years the distance run by the engines 
annually has increased nearly 300 per cent—a sure indica- 
tion, if one were needed, of the vigilance and energy of 
the Fire Brigade, but equally a strong reason for 
strengthening their hands - the substitution of some 
other mode of supplying the power exactly when and 
where it is wanted. 

It is now more than thirty years since Sir William 
Armstrong first introduced his well-known accumulator 
system of hydraulic power. There is hardly an important 
dock or goods terminus anywhere that does not employ it, 
and it is recognised after long experience as being the 
best and cheapest mode of applying power in many other 
situations. Hydraulic power was put down some years 
ago in Hull, and a company is at the present time, under 
authority from Parliament, introducing it in certain 
districts within the metropolis on both sides of the river. 
There can be little doubt but that its extension in this 
direction is destined to be very wide when its advantages 
come to be more generally known, 

By the use of the injector hydrant, which has already 
been largely introduced by Sir William Armstrong and 
Co., the hydraulic power system has been found to be 
specially applicable to the production of jets of water for 
fire extinction in cases where the ordinary supply has not 
sufficient pressure for the purpose. 

My proposition is to apply to the metropolis generally 
this system of hydraulic power and hydrants. To put 
down under the footways, wherever the existing water 
supply has insufficient pressure, small pipes for the con- 
veyance of the high-pressure or power water having a 
pressure of from 800 lb. to 1000 lb. per squareinch, from 
the pumping engine and accumulators to the hydrants. 
The pumping would be done by steam, gas, or electro- 
motive engines controlled by accumulators, placed at or 
near the existing Fire Brigade stations, or, if room could 
not be found there, at some of the police stations. The 
water both for working the engines and for supplying the 
high-pressure pipes would be derived from the existing 
constantly charged mains, and if applied wholly for fire 
purposes would be furnished free of expense. 

The injector hydrant depends for its action upon the 
principle of the ‘lateral inductive action of fluids,” a 
principle long well known and utilised in various ways, as 
for instance by millwrights to draw off the back water 
in floods, in the jet pump, in Giffard’s injector, and in the 
blast pipe.* 

In a double hydrant there is a branch for supplying 
water at the ordinary moderate pressure ; the branch may 
be short, of it may be long enough to reach from the main 
under the road to the hydrant placed under the footway. 
An ordinary screw-down valve closes this branch. A 
branch from a small hydraulic power pipe, bending up- 
wards, terminates in a nozzle directed into the ascending 
limb of the hydrant; and beyond this nozzle are two 
trumpet-shaped guide tubes held in an iron casing. 

The quantity of power water necessary to produce any 
required jet depends upon the pressures of the low- 





“An engraving of a double injector hydrant fitted to 
an 8in. main will be found at page 80, vol. xxviii., of 
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pressure supply. A Table is appended giving the quantity 
of power water required for various pressures of supply in 
order to produce an inch jet of 150 gallons a minute. As 
an illustration, with a low-pressure supply of 30 lb. the 
quantity of power water would be 25 gallons for each 150 
gallon inch jet, and for fourteen such jets it would be 353 
gallons per minute. Fourteen jets on a single line of pipe 
could hardly be required at one time, but assuming that 
they were and that the point were distant half a mile from 
each of only two stations this quantity of water could be 
sent through a 34in. pipe with a loss of only 12 per cent. 
of the power ; and without greater loss an engine six miles 
away from a fire could send through a pipe of the same 
small size power sufficient for a jet of 150 gallons per 
minute, taking the ordinary supply to have no pressure 
whatever. The actual size of the pipes would of course 
be determined by the extent of the district assigned to 
each engine; the smaller the district the smaller the 
pipes, but on the other hand the greater the number of 
engines, 

It will be observed that in this system whatever pres- 
sure the ordinary supply may have is fully utilised, while, 
as is well known, the fire engines do not avail themselves 
of it, but the water from the pipes is discharged into 
cisterns and pumped from the pavement level. With an 
average pressure of 25 lb. in the mains while discharging, 
the efficiency of the hydrants would be at least double 
that of the fire engines. 

Pipes of these small diameters could be readily laid at 
a small fraction of the cost, and inconvenience of put- 
ting down the mains and pipes required to bring the 
water in large volumes from distant reservoirs, and to dis- 
tribute it without serious diminution of head, which in 
order to supply even a third of the metropolitan area 
would involve, as we have seen, according to the late Mr. 
Easton, mains of 83 in. in diameter and more. The cost 
of erecting the pumping engines and accumulators would 
constitute only a relatively small proportion of the 
principal outlay, which would be made up chiefly of the 
cost of the pipes and hydrants. The latter, however, 
would not be much more expensive than the ordinary 
hydrants, the cost of the branches from the mains or 
service pipes, the disturbing and making good of pave 
ments and roads, and the greater part of the hydrant 
itself being common to both. 

I estimate on reliable data that the whole of the metro- 
polis could be protected by an efficient system of hydrants 
in this way for the sum of 1,500,000/., including pipes, 
hydrants, engines, pumps, accumulators, &c., and that 
the working expenses at the outside would not exceed 
3000/, per annum, 

With interest, as in the other proposals at 34 per cent. 
the annual cost involved will not exceed 55,500/, 

sy the introduction of an efficient hydrant system Sir 
Joseph Bazalgette, Sir F. Bramwell, and Mr, Edward 
Easton were of opinion that there would a saving of 
wwe and contemplated expenditure upon the Fire 

srigade of 60,000/. per annum, and comparing the metro- 
politan expenditure with that of Liverpool and Man- 
chester, and other places having efficient hydrant systems 
it would appear that the saving would be even more 
considerable. 

It may therefore be taken as certain that the introduc- 
tion of this system would involve no greater, if not a less, 
tax upon the metropolis than it bears at present, even 
neglecting altogether the profit which would be derived 
from the supply of hydraulic power for commercial pur- 
poses, 

Reverting again to the experience of Liverpool, Man- 
chester, &c., it may also be taken as proved that the in- 
troduction of the proposed system would prevent the 
rapid growth of the expenditure for fire extinction. 

The system could be introduced at once, either gene- 
rally or locally, without waiting for the consolidation or 
purchase of the water companies, and no existing rights 
or interests would be interfered with. 

The pressure of the water in the existing mains and 
service pipes would not be increased, and consequently 
no risk either to them or to the house fittings would be 
incurred ; and the necessity which otherwise would exist 
without altering these would be avoided. 

Exceptionally high jets could be obtained wherever they 
might be required for the protection of the highest build- 
ings, whether public or private, irrespective of the con- 
tours of the ground, and London would at once be spared 
the enormous destruction of property now occurring 
above and beyond that which should take place under 
efficient hydrant protection, probably exceeding in 
value, as we have seen, the sum of one million sterling 
last year. 

With its aggregation of untold wealth of life and pro- 
erty depending for protection from fire upon a mere 
1andful of men, who cannot approach their work except at 
the risk of life and limb to themselves and to others, often 
losing many minutes in crowded, narrow, and tortuous 
streets, when each moment adds to the difficulty of the 
work before them, London is surely above all places 
where an efficient hydrant system should be brought to 
bear without loss of time to aid the brigade in its arduous 
work, 

APPENDIX. 

TABLE I.—Quantity of High-Pressure or Power Water Re- 
quired for various Heads of Low-Pressure Supply to Pro- 
duce the Jet described below. 

High-Pressure, 


Low-Pressure Supply. at 700 Ib. per sq. in, 


lb, per sq. in. ft. head. gals. per min. 
60 138 3. 
50 115 10.9 
40 92 18.1 
30 69 25.2 
20 46 32.10 
10 23 39,6 





‘ 
} 
I 





mer 








HA Smet regan 











, 
' 
i 
ee | 
° Sy 
res 








\ 
} 
| 
t 








Jan. 11, 1884.) 





7 ee, 





ENGIN EERING. 








This Table is founded on the results of experiments with 
from 10 lb. to 20 lb, per square inch pressure of low-pres- 
sure supply. The high pressure is taken at 700 Ib. per 
square inch. The quantity given is for a jet of 150 
gallons delivered through a 1-in, nozzle, variously esti- 
mated to ascend to a height of from 75 ft. to 84 ft., and 
requiring a pressure of 100 ft. head at the back of the 
nozzle. The length of hose is taken at 200 ft. of 24-in. 
brigade hose, the resistance of which for that discharge is 
taken at $ in, head per foot of hose, 


TABLE I1.—Metropolitan Water Supply. Length of Streets 
containing Constantly Charged Mains within the Metro- 


polis. 
From Colonel Bolton’s Report for July, eo 
Miles. 
Chelsea Water Works Company .. Eee 68 
Lambeth is os sis ... 1363 
Grand Junction “ ies ins 18} 
Southwark and Vauxhall Water Works 
Company, including services _... we ©«=s BD 
Kast London Water Works Company... 120 
Kent “a ee ; : 85 
West Middlesex iF (about) ... 90 
New River __,, a eG oo 
8834 


THE INSTITUTION OF CIVIL ENGINEERS. 
ADDRESS OF THE PRESIDENT, Sir J. W. BAZALGETTE, 
At the ordinary meeting on Tuesday, the 8th of 

January, Sir J. W. Bazalgette, C.B., delivered an inau- 

gural address as President. 

He observed that the members enrolled in the Institu- 
tion at the present timeJwere between twelve and thirteen- 
fold more numerous than when he joined the Institution 
as a graduate in 1838. The development of engineering 
science had created the profession of the civil engineer. 
About the middle of last century Smeaton and Watt com- 
menced life as mathematical instrument makers, Brindley 
and Cubitt as millwrights, whilst Telford, the first Presi- 
dent of the Institution, began as a stonemason. In their 
days the sentiment prevailed that the knowledge required 
to make a successful engineer must be the result of 
practical experience and natural genius alone, and could 
not be acquired by training and study, coupled with ex- 
perience, as in other professions. But the contrast be- 
tween the profession of the civil engineer at the com- 
mencement of this century with its condition at the pre- 
sent time, did not stand out in sharper relief than did the 
ignorance of the masses at the beginning of this century, 
with the amount of learning now attained by them. 
Telford attributed much of his success to the thorough 
way in which he had mastered the humble beginnings of 
his trade; and both he and Walker considered the pro- 
fession in their time as overstocked. 3ut in 1856, fifteen 
years after Walker had given expression to this view, 
Robert Stephenson declared that engineering from a craft 
had been raised to a profession, which had spread its influ- 
ence over the whole world. He showed that in the United 
Kingdom alone there then existed 8000 miles of railway, 
on which 286,000,000/. had been expended. There were now 
upwards of 18,000 miles of railway, having an authorised 
capital exceeding 800,000,000/., on which the gross annual 
receipts were 67,000,000/., and the annual working expen- 
diture 35,000,000/. These railways carried 623,000,000 
passengers annually, besides 500,000 season-ticket holders, 
and 246,000,000 tons of minerals and general merchandise. 
Contrary to the anticipations of Telford and of Walker, 
the demand for engineers of a more highly educated and 
trained class, and the number of these, had continued 
rapidly to increase, notwithstanding competition was 
keen as in all other occupations in this country. The dis- 
covery of some of the latent energies in nature, and their 
application for the use of man, was tending still further 
to the development of engineering. Europe and America 
were the only continents moderately well furnished with 
railways, harbours, and other works, which had now 
become necessaries of a civilised community, yet these 
two continents barely contained one-third of the world’s 
population, What a vast field, then, still lay dormant to 
engineering enterprise ! and who would venture to fix a 
limit to the energies of the rising engineer? In these 
days, however, the successful pursuit of the profession 
needed careful preparation, combining, with sound prac- 
tical experience, the mathematical and scientific prin- 
ciples which lay at the root of all engineering. The 
students of the Institution of to-day were provided with 
advantages not enjoyed by the graduates of old. From 
1867 to 1869 the Council collected much valuable informa- 
tion ees the education of engineers, and many 
practical and valuable suggestions had been made on the 
subject. Its importance could not be over estimated if 
the British engineer was in the future to maintain the 
position in the front ranks of the profession which he had 
hitherto held. Although not specially designed for the 
better education of the younger members of the profes- 
sion, the delivery of a series of lectures ‘‘ On the Practical 
Applications of Electricity,” at extra meetings held for 
the purpose during the past year, could not have failed 
very materially to promote that object. The success 
which had stended these lectures had induced the 
Council to inaugurate a second series during the present 
session ‘‘On Heat in its Mechanical Applications.” 

Sir Joseph Bazalgette then dwelt on those engineering 
works which promoted the health and comfort of the inha- 
bitants of large cities, and by which human life might be 
preserved and prolonged. He observed that civilisation 
induced agg to congregate in the neighbourhood of cities 
and towns. The geographical limits within which they could 
be brought into daily communication with each other had 
been enlarged by the introduction of railways and of other 








means of cheap and quick transit. But the rapid geowth 
of cities constituted the great difficulty of adequately 
providing for the requirements of their inhabitants. Few, 
if any, cities, nor even railways or other similar works, 
had Ces laid out with sufficient regard to the future. 
It was difficult to induce the present generation to expend 
capital in providing for the requirements of after genera- 
tions. The thoroughfares, sewers, and water supply 
which sufficed for a city containing a few thousand inha- 
bitants, became totally inadequate to the wants of a 
population which had grown to millions ; and the diffi- 
culties and cost of providing open spaces or of widening 
thoroughfares in after years were seriously increased. 
London afforded such an instance of rapid growth. It 
was now without a rival as regarded size and population, 
not only in the present, but as far as was known in the 
past history of the world. London, or the Metropolis, as 
defined by the Metropolis Management Aci of 1855, con- 
tained at present nearly 4,000,000 people, covering an 
area of 117 square miles, upon which were built 500,000 
houses. Its population was equal to that of the whole | 
State of Holland, was greater than that of Scotland, anc 
double that of Denmark. At the same rate of increase, | 
by the end of the century, it would equal that of Ireland, | 
as indeed Outer London now did. tes population had | 
quadrupled since 1801, when it numbered 959,000 ; and 
it now increased at the rate of 70,000 per annum, equiva- | 
lent to the addition to London every year of a city as | 
large as Geneva or of Plymouth. The rateable value of | 
property in London had grown from 6,000,000/. in 1841 to | 
28,000,000/. at present, or nearly five-fold in forty-three | 
years. But the traffic through London had risen even more | 
rapidly. The arterial lines of thoroughfares, wide enough | 
half a century ago, were now altogether insufficient. | 
Thus, although the Strand and Cheapside had been re- | 
| 
| 





lieved by the formation of a new route between Charing 
Cross and the Bank, along the Victoria Embankment | 
and Queen Victoria-street, and Holborn had been re- 
lieved by a new route from Oxford-street to Shoreditch, 
and new and widened streets continued to be made | 
through the City and other crowded localities, the old | 
lines of thoroughfare still remained congested by the | 
traffic. There now passed over the metropolitan bridges | 
daily 384,000 pedestrians and 75,000 vehicles, the annual | 
increase being at the rate of 44 per cent. and 13 per cent. | 
respectively. The traffic on three metropolitan railways 
had risen from 79,000,000 passengers in 1871 to 136,000,000 
in 1881, or to 373,000 daily. The government of the City | 
of London, by its Lord Mayor and Corporation, had | 
hitherto remained intact; but as part of the general | 
municipality it sent three members to the Metropolitan | 
Board of Works. The metropolis had, however, been | 
from time to time under the management of various local | 
authorities. Prior to 1848 there were seven independent | 
Commissions of Sewers. These were then consolidated | 
into one commission. In 1855 the principle of local self- 

government was adopted, and thirty-eight vestries, under 

the control of the Metropolitan Board of Works, were 

constituted. The Metropolitan Board was clothed with | 
additional powers and duties, which had been in almost 
every subsequent year extended, till it had become the 
administrative authority for over one hundred Acts of 
Parliament affecting the metropolis. The demands for 
improvements in the metropolis were still very pressing, | 
inasmuch as little had been done in this direction in the } 
first half of this century, notwithstanding the population | 
had meanwhile increased two and a half times. Although | 
33,000,000/. had been expended on improvements since | 
1855, the arrears of the previous inaction were far from | 
having been wiped out. Hitherto the coal dues, which | 
lightened the burden of municipal taxation to the extent | 
of 24d. in the pound, had stimulated the introduction of 
many improvements ; and should they be allowed to ex- 
pire, it would doubtless tend to discourage the execution 
of works of urgent necessity. There were now about 
2300 miles of underground covered sewers, more than 
half of which had been constructed in the last twenty- 
seven years. They varied in diameter from 9in. to 
12ft. Gin. All the houses were connected with them, 
and refuse was removed through them by the water sup- 
plied to the houses, flowing through the sewers after use, 
in an inoffensive and economical manner, to covered 
reservoirs on the banks of the Thames, twelve miles below 
London Bridge. The main intercepting scheme came 
into operation in 1870-71, and had been conducive to the 
health and longevity of the population. 

London was at present — with water by eight 
independent companies. he aggregate supply was 
140,000,000 gallons daily, of which from 15,000,000 to 
18,000,000 were consumed outside the metropolitan boun- 
daries. The consumption within the metropolis was at 
the rate of about 31 gallons per head daily. Nearly one- 
half of the water was obtained from the Thames, and the 
remainder from the River Lee, the New River, and 
other sources. The charges of the water companies for 
water were mostly based on the rateable value of the 
houses supplied, and not according to the quantity con- 
sumed, But inasmuch as the rateable value of houses in 
London had risen since 1855 from 4/. to 7l. per head of 
the population, and the consumption of water had re- 
mained the same, the price of water, as based upon the 
rateable value, was now 75 per cent dearer than it was in 
1855 ; and there was no reason to doubt that so long as 
the price remained a fixed charge upon the rateable value 
of the houses, the cost of water and the value of the pro- 
perty of the water companies would increase in a like 
ratio. The total capital employed by the water com- 
panies was about 13,200,000/., or at the rate of 61.7d. per 
1000 gallons of water supplied. The net charge for water 
amounted to 7.3d. per 1000 gallons, on which there was a 
net profit of 4.1d. When in 1880 it was proposed to pur- 
chase the London water companies, the arbitrator valued 
their interest at 33,000,0007. Sir Joseph Bazalgette then 
showed how the mode of charging upon the rateable value 











of the houses, instead of by meter, made the payment for 
the quantity of water consumed fall very unequally upon 
the consumers. A purer and a more copious supply on 
the constant system and at high pressure was demanded, 
and each year’s delay would only increase the cost and 
the difficulties involved. 

The lighting of the metropolis was effected mainly by 
three gas companies, at a cost varying from 2s. 10d. to 
3s. 2d. per 1000 cubic feet. More than 20,000,000,000 
cubic feet of gas per annum were manufactured out of 
2,000,000 tons of coal. It was distributed through 2500 
miles of pipe, varying from 3 in. to 4 ft. in diameter, at a 
cost of about 3,000,000/., or more than double the cost of 
the water-supply. The gas was required to have an 
iluminating power of 16 candles when consumed at the 
rate of 5 cubic feet per hour, to be entirely free from 
sulphuretted hydrogen, with a maximum of 4 grains of 
ammonia, and from 17 to 22 grains of sulphur, in 100 
cubic feet of gas. 

Electric lighting was rapidly advancing. When, in 1878, 
the Jablochkoff Company commenced lighting a portion 
of the Victoria Embankment, the charge for each lamp 
was 5d. per hour. This had been reduced by stages, and 
since June, 1881, forty lights on the Embankment, and 
ten on Waterloo Bridge, had continued to be lighted at 


| the rate of 14d. per light per hour. In fact, twice the 


illuminating power was at present obtained on the Em- 
bankment by electric lighting for the same money as if 
expended on gas. But it had been stated that the 
contract had not been profitable at the latter price. 
Incandescence lighting, though much more.costly in pro- 
duction, was more economical in the regulation and dis- 
tribution of the light. 

Sir Joseph Bazalgette then alluded to statistics respect- 
ing seventy-five foreign cities, which he had epitomised 
and tabulated for reference, and which enabled such a 
comparison to be drawn between some of the conditions 
existing in Londan and in other large cities, as would 
justify the assertion that London was without a rival as 


| regarded health, extent, and population. Of these cities, 


Paris contained a population of 2,240,000, occupying 77,000 
houses, and covering an area of 30 square miles. The popu- 
lation was twice as dense as in London; its rateable value 
24,000,000/., not quite one-third less than that of London. 
The water supply was 82,000,000 gallons daily, or thirty- 


| six gallons per head of the population. Its sewers had 


cost upwards of 4,000,000/., and the expense of their 
cleansing and maintenance amounted to 50,000/. a year. 
The greater portion of the sewerage was removed out of 
the city in cans by carts. Paris was lighted by gas-lamps 
equivalent to 44,000 lamps of one burner each, which con- 
sumed 770,000,000 cubic feet of gas, at a cost for gas of 
130,000/., or about 3s. 4d. per 1000 cubic feet. The 
rapidity with which the population of most large cities 
had increased within the last forty years had been much 
greater than the rate of increase of the population of the 
globe. Whilst the population of London, Paris, St. 
Petersburg, and Vienna had increased about 200 per 
cent., and that of Constantinople, Naples, Madrid, Rome, 
and Amsterdam, about 100 per cent., the population of 
the globe had increased only 40 per cent., the greatest in- 
crease having been in America, and the least in Asia. 
The rapid growth of cities was doubtless due to the de- 
velopment of civilisation and of engineering science, which 
had stimulated manufactures and trade, aud had turned 
those who were formerly agriculturists into artisans, ob- 
taining more lucrative employment in large cities. 

The ultimate object of all sanitary science was the com- 
fort and convenience ot the living, and the reduction of 
the death-rate. With respect to the latter, it had been 
reduced in London from 24.4 per 1000 in the decade end- 
ing 1870, to 21.4 per 1000 at the end of 1882. In Baltimore 
the death-rate was 21.9 per 1000; in New York, 30.6: in 
St. Petersburg, 35.2; in Cairo, 37; and in Pekin, about 
50. If the London death-rate were raised to that of St. 
Petersburg, 55,000 more deaths would occur each year in 
excess of the present deaths. The rateable value of the 
cities per inhabitant afforded some indication of the cost, 
and therefore of the extent of accommodation, of the 
houses, as compared with the number of their occupants, 
The rateable value of Pekin was 2/. 8s. per inhabitant ; 
of St. Petersburg, Amsterdam, and Calcutta, 3/.; of 
Vienna, 6/. ; of London and Hamburg, 7/.; of Berlin, 
7/. 14s. ; of Paris, 10/7. ; and of Brussels, 11/. &s. 

It remained to be determined whether a separate house 
for each family, or houses divided into flats, for the ac- 
commodation of several families, was most conducive to 
health and comfort. With larger houses divided into 
flats it was practicable to give more air space to each 
individual, to have wider streets, and to house a larger 
number of persons upon a smaller area. When it was 
stated that Paris, with more than one-half the population, 
covered only rather over one-fourth of the area of London, 
and gave an average of 116 persons per acre as against 53 
persons per acre in London, it did not follow that Paris was 
overcrowded. The expression ‘“‘ overcrowded” should have 
reference rather to an insufficient air space per individual 
in the dwellings and the thoroughfares, than to the density 
of population per acre. Separate well-built mansions for the 
rich left little to be desired. Large houses laid out in 
tenements appeared to offer many advantages for the 
poorer classes. In contemplating any comprehensive im- 
provement of large cities, the following questions pre- 
sented themselves for consideration : What should be the 
widths of the streets? To what height should the houses 
be restricted? What should be the minimum air space 
allotted to each individual in the houses? What propor- 
tion of the area of a city should be set apart for its re- 
creation grounds? What public buildings and markets, 
and what water supply, sewerage, and means of lighting 
should be provided? What should be the regulations to 
be enforced to secure the effectual combustion of fuel, and 
to prevent the contamination of the atmosphere by smokes 
No street should be of less width than 40 ft., and not less 
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than two-thirds of the height of the houses surrounding 
it. The limit of the height to which houses might be 
carried with advantage, materially depended on the 
height at which the upper stories could be supplied with 
water, and also on the height to which a useful jet of 
water could be thrown in cases of fire. In London, 5,800,000 
tons of coal were consumed per annum, in addition to 
2,000,000 tons used in the manufacture of gas. Bearing in 
mind that each ton of coal consumed generated 56,000 
cubic feet of carbonic acid gas, andthat in a pure atmo- 
sphere there were not more than 34 parts of carbonic acid 
to 10,000 parts of air, the mode of dealing with this pro- 
duct became a subject of grave importance. But it was 
the imperfect combustion of coal which caused the more 
apparent annoyance of smoke and soot. The appliances 
and regulations to secure the effectual combustion of fuel, 
so as to prevent its waste and unnecessary contamination 
of the atmosphere, might becarried out in new cities at no 
great cost, although there must always be objection to 
the introduction into an old city of any improvement 
which rendered necessary some structural alteration in 
every house. Sir Joseph Bazalgette then referred at con- 
siderable length on the housing of the poor. Prior tothe 
introduction of the Artisans’ and Labourers’ Dwelling 
Act of 1875, twenty-eight associations had provided im- 
proved homes for 32,435 persons, at a cost of about 
1,200,000/., at an average rental of from 2s. to 2s. 9d. for 
one room to 4s. 6d. to 6s. 6d. for three rooms’ per week. 
The return realised upon the outlay varied from 23 to 64 
per cent. But these associations had the advantage of 
selecting vacant sites on favourable terms, whilst under 
the operation of the Artisans’ Dwellings Act the houses‘on 
any unhealthy district, for which the new buildings were 
substituted, had to be purchased compulsorily, as well as 
the public houses and shops mixed up with them, at a 
heavy cost, and then cleared, and new thoroughfares and 
sewers constructed. Twelve areas in different parts of 
London, embracing an aggregate area of 40 acres, in 
which the houses were overcrowded and unfit for human 
habitation, had been dealt with by the Metropolitan 
Board of Works, at a cost of 1,500,0007., and some further 
areas by the Corporation. The cost of the new buildings 
had varied from 6d. to 8d. per cubic foot. The sites 
which had been cleared for their erection had been sold at 
from 2s. to 5s. per superficial foot. In the dormitories of 
poor-houses and prisons a breathing space of from 450 to 
500 cubic feet, with proper ventilation, had been deemed 
requisite for a healthy man. The police requirement for 
common lodging-houses was 240 cubic feet per head, and 
450 cubic feet were allowed to each policemen lodged 
at a station. Lhe Poor Law Board allowed 500 
feet per head in sick wards, and 300 cubic feet 
per head in dormitories. 500 cubic feet per head 
meant a room 8 ft. high and 15} ft. square for four 
adults, and this allowance per inhabitant had been gene- 
rally made in carrying out the provisions of the Artisans’ 
Dwellings Act; the doors and windows of the new build- 
ings were also larger, the surrounding streets and open 
spaces wider than previously, and the ventilation was 
superior. A practical difficulty was involved in every 
attempt to provide suitable houses compulsorily for the 
poorer classes. They objected to be placed under any 
supervision or restraint, and they could not afferd to pay 
the rents necessary to defray the cost at which the im- 
proved accommodation could be so provided ; and even 
where low rents had been offered, the new dwellings be- 
came inhabited by a better class than those who had been 
displaced, and the latter sought other poor neighbour- 
hoods, which were thus again overcrowded. One objec- 
tion to the Artisans’ Dwellings Act was that under its 
operation it became the interest of the landlord of the 
dwellings of the poor to allow them to fall into a condition 
unfit for human habitation, so that they might be 
urchased compulsorily, and the higher the rents the 
arger would be the amount of compensaticn. This class 
of property was frequently sublet to mid¢ .aen, whocol- 
lected such rents as produced a very high rate of interest 
onits value. Strict supervision by one competent au- 
thority, having no local interest, was needed, so that all 
places might be judged by a uniform standard. More 
summary powers should be granted to oblige landlords to 
repair and maintain their houses in a habitable and 
cleanly condition, and to prevent overcrowding ; and in 
cases of default, after due notice, such houses should be 
pulled down in the same manner in which ‘“‘ dangerous 
structures ’’ were now dealt with under the Building Act 
of 1855. A high death-rate would, in most cases, be found 
to be the companion of defective house accommodation, 
ventilation, water supply, sewerage, or scavenging. Thus 
St. Petersburg, with a population of nearly one million, 
and the high death-rate of 35.2 per 1000, was without 
sewerage, and its water supply was taken from the River 
Neva, contaminated by percolation from the subsoil. 
Cairo, with a death-rate of 37 per 1000, was supplied with 
water from the Nile; it had no sewers, and the sewage 
filtered through the subsoil into the Nile above the water 
intake. Vienna, with a death-rate of 29.2 per 1000, had 
an average of ~_ people in each house, or twice as 
many asin Paris, whilst the rateable value of the houses 
in Vienna was only one-sixth more than of those in 
Paris. And Pekin, with a death-rate of 50 per 1000, was 
without proper sewerage, water supply, street cleansing, 
or other sanitary arrangements. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Alcaster Patent Rail Joint Company, Limited.— 
The annual general meeting of the members of this com- 
pany has been held at the offices, Sheffield. The directors’ 
report stated that an order had been obtained for their 
patent joints to be applied to two miles length of perma- 
nent railway, and that but for a slight accident in the 
execution of the work, the joints would by this time have 





been applied, and so have demonstrated that they are a 
decided success. 

The Extensive Improvements in Hull.—The meeting of 
the Parliamentary Committee of the Hull Corporation has 
been held, and the following important improvements 
considered :—The first was the new Water Bill for ex- 
tending the Huil water supply. The report set out the 
provisions of the Bill as already published, and stated that 
they proposed to borrow 30,000/. to be raised by the 
creation and issue of Hull Corporation Stock. The 
Town Clerk said that a resolution should be passed 
adopting the report and appointing a sub-committee for 
the purpose of taking the necessary steps to carry 
the Bill through Parliament. The report next dealt 
with the Hull and Barnsley Railway Bill, and sug- 
gested that it be referred to the borough engineer to 
report as to certain matters affecting the streets, &c. The 
Ouse Lower Improvement Bill, for improving the lower 
navigation of the Ouse was then referred to, and the town 
clerk said that as the proposed improvement might cause 
new and altered channels in the River Humber, which 
might affect the port of Hull, he had consulted with the 
solicitors of the Hull Dock Company, and also of the 
North-Eastern and Hull and Barnsley Railway Companies 
on the matter. The Dock Company and the Hull and 
Barnsley Company had referred the matter to their en- 
gineers, and the town clerk suggested that the Bill 
should be also referred to the borough engineer, giving 
him authority to consult Sir Joseph Bazalgette on 
the subject. As to the British Gas Light Provisional 
Order, it was suggested that a special meeting of the 
council should be carried to consider whether they should 
give their consent to the same. 


FOREIGN AND COLONIAL NOTES. 
Russian Petroleum.—It is stated that in the course of 
1884 large quantities of Russian petroleum will find their 
way into the European markets. From shipyards in 
Sweden and Finland, ten large steamers have been 
ordered. These vessels are to be ready next summer, when 
they will at once be employed in the trade. 








Roumanian Customs Sample Room.—The Roumanian 
Government has decided on forming a collection of samples 
of imported goods. This is intended to serve as a guide 
for the Customs’ officials, and to protect merchants from 
possible errors in calculating the duty. At the end of 
October a large quantity had been got together; but 
much remained to be done before the collection was com- 
plete. 


Natural Gas as Fuel.—Attempts are being made in the 
neighbourhood of Pittsburg to utilise natural gas as 
furnace fuel. The Edgar Thomson Steel Works is about 
to make a trial of this combustible, and Tibby Brothers, 
Sharpsburg, have commenced to bore a gas well, the 
product of which they will use at their gas works. 


Electric Lighting at Bilbao.—An official announcement 
has been made by the marine commandant of the 
province of Bilbao, that on October 15, a stretch of the 
Bilbao river, over three miles in length (extending from 
the Bar to the Desierto Foundry), was lighted with 
thirty-two Brush lamps, each of two thousand candle- 
power. The trials of these lights have proved very satis- 
factory, as also have those in the lighthouses at Portuga- 
lete and the end of the Benedicto Mole, each of which 
places has two lamps of four thousand candle power. In 
consequence of these improvements vessels may now 
safely enter or leave the port at any time of the night. 


Short Time in the Altoona (U.S.A.) Railway Shops.--On 
account of the deficiency of orders these shops are being 
worked on the nine-hours’ system in preference to diminish- 
ing the number of hands. This arrangement is expected 
to continue during the first half of the winter season. 


A One-Rail Railway.—An American inventor, Mr. E. 
S. Watson, is exhibiting a model of a new railway and 
locomotive constructed in Denver. The cylinder in the 
model is only 1} in. by 14 in., and the engine is of less 
than one-sixteenth horse-power, yet it carries a weight of 
200 lb. with «ase around the sharpest curves, the track 
used being circular in shape, and only 5 ft. in diameter. 
In a large engine the capacity would be still greater in 
proportion, as the friction of the wheels would be less. 
There is only one line, and the engine is balanced upon 
it by the weight of its load. It is expected that locomo- 
tives made on this plan will be capable of climbing steeper 
inclines than those now attempted. 


Coal in Arkansas.—It is stated that the Arkansas coal- 
field extends over twelve counties, and contains twelve 
thousand square miles, 


A Government Railway Engineer in Texas.—The State 
of Texas has appointed a Government engineer to inspect 
the railways, with a view to the comfort and safety of the 
travelling public. It will be his duty to report all non- 
compliance with the statutes relating to railway manage- 
ment, and the condition of permanent way, rolling 
stock, &c. 

Railroad Construction in the United States.—7174 miles 
of new line were laid down in the year 1880, 9789 in 
1881, and 11,591 in 1882, bringing the total railway 
mileage of the United States up to 113,329 miles. 


Use of Natural Gas in Glass Works.—At a glass works 
recently established at Creighton Station, on the West 
Penn. Railway, U.S.A., the furnaces are heated by the 
natural gases rising through the fissures in the soil from 
the petroleum deposits which abound in that neighbour- 
hood. These gases are readily combustible, and give high 
temperatures when burning; they are not liable to form 
explosive mixtures with the atmosphere, and are there- 
fore very safe for manufacturing use, 
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SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED LURING 
THE WEEK ENDING JANUARY 5, 1884. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentiond, the 
Specification is not illustrated, 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
—" of price and postage, and addressed to Mr. H. RBADER 
ACK. 


1875. 
1204. Propelling Tramway and Road Cars: A. 58. 
Hallidie, London. [4d.)|—This is a second disclaimer. The 


construction of the gripper and the arrangement and construction 
of antifriction sheaves working on an oval form or body for the 
purpose of maintaining the rope in position at brows, &c., are dis- 
claimed. The claims now are (1) the mode of hauling or propel- 
ling street cars by means of a constantly travelling endless rope 
running in a tube (or tubes), and which rope is keptin position at 
intervals by sheaves below and above each tube, having a longitu- 
dinal slit on its upper surface, which is made on one or both sides 
of it and having suitable openings at convenient distances to 
enable the sheaves or gripper to be withdrawn, and (2) the mode 
of working the gripper upon a separate vehicle or dummy. (Dis- 
claimer and memorandum of alteration. December 3, 1883). 


1877. 
2292. Sogeerees for Ascertainin the Rate of 
Vessels and Flow of Streams: C. E. Kelway, F. 


Dyer, and T.G. Graham, London. (Kelway’s Patent). (4d.} 
—The first claim is disclaimed, it being for the arrangement of a 
tube or pipe passing through the bottom of a ship, through which 
tube or pipe a log provided with a rotator could be introduced 
and withdrawn. (Disclaimer and memorandum of alteration. 
November 28, 1883). 

1883. 

1854. Breechloading Firearms: W. Gardner, Lon- 
don. (Sd. 21 Figs.|—A firearm is provided with two or more 
barrels and as many cocks or hammers so arranged in combination 
with one trigger that they may all be cocked together and in 
using the weapon they will be ready to operate without adjust- 
ment or delay. (April 12, 1883). 


1857. Electric Telegraphs: A. A. Favarger, Neu- 
chatel, Switz. (10d. 16 Figs.)—The telegraphic receiving 
apparatus is constructed with type such that if printed all 
together they produce a monogram, and so pected that any 
desired combination of the type can be printed simultaneously, 
thereby separating the letters and signs which are comprised in 
the monogram. The method of selecting the combination of type 
required consists in transmitting through the line a succession 
of currents with suitably adjusted intervals, such circuits at the 
receiving station bringing about a corresponding adjustment of 
circuit closers carried by a rotating axis, which circuit closers 
in turn operate to close the local circuits of the printing magnets. 
(April 12, 1883). 


2056. Apparatus for Working Brakes and Springs 
of Railway Vehicles by Fluid Pressure: J. Arm- 
strong, New Swindon, Wilts. [ls. 2d. 24 Figs.J)—A 


steam piston and cylinder, opposed by a vacuum cylinder and 
piston, the two pistons being on the same piston rod, or if neces- 
sary working indirectly, are arranged on the engine or tender. 
The steam piston is operated on by the steam or water in the 
locomotive boiler, and the vacuum piston by the vacuum in the 
main pipe. When the vacuum is destroyed in the main pipes the 
steam piston overcomes the vacuum piston, and thus pan the 
brake. When the vacuum is formed in the main pipe, the vacuum 
piston overcomes the steam piston, and thus takes off the brakes. 
In compressed air brakes the vacuum cylinder is replaced by the 
compressed air cylinder. (April 23, 1883). 


2120. Retention and Circulation of Steam in its 
Application to Engine Power, &c.: R. M. Marchant, 
London, (8d. 5 Figs.)—The patentee states that the process 
consists ‘‘in my taking off a proportion of the steam from the 
cylinder of the engine as soon asit has done its full pressure work 
in such cylinder tothe purpose of my returning that proportion 
of the steam to the boiler. . , . and in my applying the remainder 
of the steam to the purpose of obtaining expansion and vacuum 
action to the engine and of supplying by its condensation that 
water of saturation to the steam pumps, which enables me to re- 
pump the steam in the presence of its own liquid and to circulate 
the whole charge partly as steam and partly as water.” (April 26, 
1883). 

2148. Generation, Storage, Regulation, Distribu- 
tion, Measurement, and Utilisation of Electricity, 
and Ap atus therefor, &c.: J. S. Williams, River- 
ton, N.J., U.S.A. [10d.]—The specification is not illustrated, 
and there are no elaims. With the limited space at our disposal 
we cannot give a satisfactory abridgment. The object appears 
to be to utilise sources of intermittent power, such as tides, 
surplus heat, from gas works, waterfalls, &c. The inventor refers 
to his former Letters Patent. (April 27, 1883). 


2194. Railroad Brake Apparatus: B. J. B. Mills, 
London. (D. Torrey, New York, U.S.A.) (10d. 23 Figs.J— 
Relates to brake mechanism in which the force to operate the 
brakes is stored in an accumulator spring and is sufficient to 
charge at the proper time a working spring which, when released, 
effects the succeeding application of the brakes. (May 1, 1883). 


2195. Electric Ways or Conductors: B. J.B. Mills, 
London. (KF. M. Bentley and W. H. Knight, Washington, 
U.S.A.) [10d. 29 Figs.J}—The object is to arrange the electric 
conductors running in proximity to one another, so that con- 
ductors carrying different classes of current as electric light, 
telegraph and telephone wires, may be undisturbed by mutual in- 
duction. Referring to the illustration, on either side of the con- 
duit are shown the direct electriclight conductors A and the 
returns A! arranged in vertical rows. Inthe centre of the conduit 
are first the anti-induction telegraph cables P arranged in blocks 
and above them the telephone wires T laid in grooves and crossing 
one another as shown. Athin layer of metal may be laid between 
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the several blocks cairying the wires T. Junction boxes and 
arrangements for aérial lines and further modifications of the 
above are described and illustrated. A cable may consist of one 
or more insulated direct conductors and a common return con- 
ductor wound in parallel helices upon a common core of insulating 





material, or of one or more insulated conductors, _ The cable is 
arranged as described above in anti-inductive relation to all ex- 
ternal circuit. There are 61 claims to this specification. (May 1, 
1883). 


2340. Self-Levelling Ships’ Sleeping Berths: H. H. 
Lake, London. (W. 7. Milligan, Boston, Mass., U.S.A.) 
(8d. 14 Figs.)}—The object is to enable the berth to be hung 
nearer the side wall of the state room, and comprises a berth the 
longitudinal axis of which is adapted to move laterally (with re- 
spect to the walls), as the berth swings, in an opposite direction 
to that in which the berth swings. (May 8, 1883). 


2362. Apparatus for Elevating and Discharging 
Grain, Mud, &c.: G. J. Hone, London. [6d. 5 Figs.|— 
The grab skip is in the form of twosegments of acylinder pivotted 
near their outer edges to a horizontal rectangular frame which is 
lowered and raised by a chain and windlass. The two halves are 
drawn together by chains attached near their lower meeting 
edges, the opposite ends being attached to blocks sliding in 
guides on the rectangular frame, The hauling chain is attached 
toa second block sliding in the vertical guides above the first 
block. The second block is recessed at its under side to receive a 
pin on the upper side of the first block. This pin is notched to 
allow of a tumbling bolt carried by the second block entering 
therein to secure the two blocks together. The tumbling bolt is 
operated automatically or otherwise to disconnect the blocks by 
atrip lever arrangemént carried by the hauling chain. (May 9, 
1883). 


2371. Machinery for Supplying Sand _to Moulds 
Used in the Manufacture of Bricks: H. H, Lake, 
London. (J. A. Buck, Crescent, J. W, Tubbs, Cohoes, and A. 
Selkirk, Albany, New York, U.S.A.) [8d. 5 Figs |—Relates toa 
machine in which a rotary sanding cylinder having a chamber for 
holding sand and a series of three or more mould-receiving open- 
ings at its periphery, operates to receive the moulds, and holds 
them so that when one mould is below receiving the sand, one or 
more other moulds will be carried upwards and be emptied of the 
sand. An elastic supporting bed supported by the frame of the 
machine automatically holds the moulds in place in the periphery 
of the cylinder. (May 9, 1883), 


2381. Manufacture of Buoyant Contrivances for 
Life-Saving and other Purposes: F. W. Brewster, 
London. [6d. 7 Figs.)—A series of buoyant sections composed 
of or filled with suitable buoyant material are flexibly connected 
end to end, or they may be combined with a flexible centre or 
core. (May 10, 1583). 


2382. Cupola and Blast Furnaces, &c.: A.Stewart, 
Bradford. (8d. 25 Fiys.)—The cupolas or blast furnaces 
have athird zone of fusion, the top row of the tuyeres being so 
arranged and fitted with valves that they can be opened and closed 
when required. An ejector and injector valve are employed for 
exhausting hot air from a receiver and passing the compressed 
air into the heated metal. Referring to the illustrations, three 
rows D, E, F, of tuyeres are employed giving three zones of fusion. 
The cupola or blast furnace is connected to the receiver M, which 
is of asufficient depth to contain a fixed quantity of the metal. 
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Exhaust pipesO are connected tothe receiver and to the ejector 
and injector ,valves P, which are connected to stand-pipes con- 
nected to the main air blast. Fixed, revolving, or removable re- 
ceivers may be employed. The joint between the cupola and 
receiver is formed by means of a hollow box having a water space 
and secured on one side of the receiver, the outside plate being run 
against thetapping hole of the cupola. Water being allowed to 
circulate in the water space, the metal escaping from the tapping 
hole gets chilled coming in contact with the cold outside plate and 
forms the joint. (May 10, 1883). 


2384. Treatment of Ores or Metallic Mixtures, &c. : 
J. Cross and G. I. J. Wells, Widnes, Lane. [6d. 6 Figs.) 
—The ores, to which this invention is specially applicable, consist 
of mixtures or compounds of sulphides of lead and sulphides of 
zinc, with other metals, or their oxides of sulphides. The ore is 
first calcined in a revolving calciner, and is then treated with 
hydrochloric acid by causing the liquid to circulate ina series of 
shallow troughs. (May 10, 1883). 


2386. Extracting Silver, Lead, Copper, and Zinc 
from Bluestone, &c.; J, Cross and G. I. J. Wells, 
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Widnes, Lanc. [6¢. 3% Figs.J|—The unroasted ores are 
digested in hot hydrochloric acid, the liquid is then partially 
neutralised with lime or carbonate of lime, well boiled, settled, 
and run off whilst hot through a suitable filter, and contains nearly 
all the lead. The residue left in the tank is washed with boiling 
water, dried, calcined and treated in stone vessels with hydro- 
chloric acid, the liquor is filtered, cooled, partially neutralised, 
and treated with sulphide liquor. (May 10, 1883). 


2390. Obtaining Gold, Silver, Copper, and other 
Metals from their Ores by Electrolytic Action, &c,: 
C. D. Abel, London. (M. Body, Liége, Belgium). _ (6d. 
7 Figs.|—The ores are crushed to powder and mixed with ferric 
salts. The ore isthen placed in a heap, wetted, and left to the 
action of the air, being repeatedly turned over. A current from 
an electric generator is then sent through the ore while still in 
heaps or contained in vessels, (May 10, 1883). 


2405. Construction of Steam Boilers: H. Lane, 
London. [6d.|—The heating surface consists of inclined tubes 
which contain water only, or water and steam, the ends being 
fitted with means and arrangements for the circulation of water 
and passage of the steam. The inclined tubes of each section are 
entirely closed at one end, the other ends being fitted to and open- 
ing into a vertical receiving tube, which has a division plate ina 
longitudinal direction. The diaphragm is fitted with as many 
inner circulating tubes as there are outer inclined water tubes, 
each circulating tube passing nearly to the bottom of the water 
tube. A plugged opening is provided in the receiving tube 
opposite each inner tube. The upper ends of each receiving tube 
are connected with a general reservoir. (May 11, 1883), 

2406. Tunnels: T. R. Crampton, London. [éd. 
4 Figs.|—Three tunnels are so combined that any one can be em- 
ployed to supply air near the centre by a forced ventilation to the 
other two, which are each for a single line of rails. (May 11, 1883). 


2409, Milling Machines: H. H. Lake, London, (?P. 
P. Huré, Paris). (10d. 12 Figs|—Two carriages are actuated by 
a lever serving to move the cutter bearing shaft mounted upon 
one of the carriers into various positions, so as to produce articles 
of different shapesin accordance with templates, which are made 
a number of times larger than the articleto be cut. The table can 
be raised and lowered by a screw and carries the poppet heads, 
which hold the material being operated upon and can be moved 
with relation to the cutter bearing shaft by means of two carriages 
carrying at their point of intersection a circular journal which 
serves as a pivot for the table, which is inclined in various direc- 
tions as required when cutting in helicoidal manner. The auto- 
matic motion of the table and disengagement of the machine is 
effected by levers and stop pieces and the poppet head is arranged 
by means of gear wheels for helicoidal cutting according to the 
size and direction of the pitch of the teeth to be cut. The arrange- 
ment of the vice carrying the template and a tracer sliding upon 
the same is described. (May 11, 1883). 


2410. Apparatus for Treating Wood for Seasoning, 
Hardening, and Preserving the Same: J. B. Blythe, 
Bordeaux. [6d. 7 Figs.)—The wood rests upon a perforated 
false bottom in a chamber provided with pipes opening into the 
vessel above and below the bottom and provided with an injecting 
arrangement for circulating the heating agents. (May 12, 1883). 


2411. Manufacture of Colouring Matters Suitable 
for Dyeing and Printing: J. Erskine, Glasgow. (C. 
Rumpf, Elberfeld, Germany). [4d.]—The colouring matter is 
formed by the actions of diazo compounds on an alkaline mixture 
of the old and new isomeric mono sulpho acids of the beta naphthol, 
and the old acid is then precipitated by the addition of salt water. 
(May 12, 1883). - 

2412. Construction of Ships of War: E. J. Reed, 
London. (8d. 6 Figs.)—The magazines, boilers, propelling 
machinery, &c., are placed higher up than is usual, and are pro- 
tected from beneath*by means of an armoured deck in combina- 
tion with a lightly constructed external hull. The armcur of 
the inclosed space between the armoured deck or inner bottom, 
and the upper deck, which decks approach each other at the 
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ends, is supplemented by a sloping armoured deck forward, and 
a partly sloping armoured deck aft. The lightly constructed 
external bottom with its water-tight divisions and subdivision 
is clearly shown, In Fig. 2 the breadth of the ship is in excess 
of the usual proportion, the thin bottom being carried out above 
the water-line to the extreme breadth. The thin hull is extended 
towards the ends as much beyond the armoured part as is 
necessary for the speed. (May 12, 1883), 


2416. Extracting Sugar from Molasses, Syrups, 
&c.: C. Steffen, Vienna. [6d.)—Relates to modifications of 
the process described in Specification 967 of 1883, in which the 
sugar was s¢parated from the acqueous saccharine solution by 
forming a calcareous saccharine solution saturated with lime and 
carrying out the said operation ata temperature under 35 deg. 
Cent., and then introducing a fresh quantity of lime so as to 
convert the soluble calcareous saccharate into an insoluble com- 
bination. (May 12, 1883). 

2427. Manufacture of Sugar, &c.: J. Gorz, Berlin. 
(6d. 4 Figs.)}—The syrup is heated in a vacuum by steam ata 
low temperature and is subjected to the action of an electric cur- 
rent. (May 12, 1883). 


2428, Method of and ry tag for Utilising an 
Magtestve Compound) for ting, &c.: R. Punshon 
and R, R. Vizer, London. (2d.)—Picric acid and nitric 
acid are inclosed separately in cartridges and can be combined 
where the explosive force is to be utilised. (May 12, 1883). 

2429, Rock Drills and Stands therefor: A. M. 
Clark, London. (7. W. Sterling, New York, U.S.A.) (8d. 
14 Figs.J|—A series of hammers made to revolve about a common 
centre are successiyely brought in line with the drill, and caused 


47 


to deliver a blow upon the drill-holding spindle. Referring to the 
illustrations the frame B slides in grooves in the bedplate A, and 
is traversed by means of the screw and nut and the hand-wheel D. 
The shaft F is provided with a hand-wheel, is mounted in bear- 
ings on the frame B, and carries two discs H and I. Steel pieces 
J fit in holes in these discs, spiral springs being placed on the 
stems of these pieces, and on each piece J two friction rollers are 
fitted, one bearing against a cam M and the other fitting in 
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grooves at the periphery of the disc H. As theshaft F revolves, 
the rollers, pressing against the cam M, force the pieces J back, 
and when they come opposite the upper part of the machine, the 
rollers being relieved from the action of the cam, the pieces J are 
driven forwards by the spiral springs, and strike the drill spindle. 
The drill is rotated by the gearing PQ. Modifications and an 
automatic feed motion are also described. (May 12, 1883). 


2431. Compound Maintaining Pressure Apparatus 
for Gas Vapour or other Fluids: J. C. Stevenson, 
Liverpool. [6d. 4 Figs.)—The casing is of cylindrical form, 
and is provided with inlet and outlet branches which project 
into the casing parallel with its axis, and are of sufficient length 
to prevent the sealing liquid passing into the mains. The inlet 
pipe is covered by a cap valve suspended to one end of a lever, 
whose fulcrum is attached toa float resting on the water, and 
whose other end is connected to a hollow cylindrical float 
arranged so that the pressure of the gas causes the float to be 
raised, thus closing the cap valve to the regulated pressure. This 
hollow float ls surrounded by a second similar float, a pipe ex- 
tending from the ‘outlet branch passing up between the annular 
space so formed. (May 14, 1883). 


2433. Joints of Drain Pipes for Land Draining, 
&c.: D. Edwards and J. Williams, Cardiff. [id. 2 
Figs.}—The pipes are made with scalloped ends consisting of any 
number of scallopes or projections of any suitable shape, so as to 
form a bond in such a manner as to prevent any deflection or 
irregularity at the joints. (May 15, 1883). 


2434. Producing, Distributing. and Utilising Elec- 
tricity for Lighting Motive Power, &c.: E. L. Voice, 
London. [6d. 7 Figs.|—The currents induced in the coils of an 
electro-motor on the breaking of the circuit are utilised in a con- 
sumption circuit. Referring to the illustration, the armature is 
arranged to rotate within the field magnets as shown, there being 
four pole-pieces to both the armature and field magnets. The com- 
mutator c completes the circuit to and from the armature, there 
being four conducting strips separated by insulating strips. The 
conducting strips on the commutator c are intermediate to those 
on the commutator c!, are connected to the strips on ¢ immediately 
in advance, and are shown equal in breadth to the insulating 
stripsonec. The current passes from the generator, throuch the 
field magnets, to the commutator c and (supposing the brushes 
to be bearing on the conducting strips and consequently the 
brushes of cl on the insulating strips) through the armature, out 
at the opposite side of the commutator ¢ back to the generator. 
The armature is thus caused to revolve and the brushes of ¢ to 
bear on the insulating strips and those of c! on the conducting 
strips. The current to the field magnets and armature is thus 
broken, and the ‘‘ extra” current thus produced passes out from the 
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armature by the commutator cl, thence it joins (flowing in the 
same direction as) the extra current produced in the field magnets, 
the circuit being completed, as shown, through the consumption 
circuit and commutator c!. A third commutator may be arranged 
to close the main circuit when it is broken at c¢ if the current is 
supplied by a dynamo-electric generator, or if the motors are 
worked in series. The extra current from the armature may be 
arranged to supply a direct current, and that from the armature 
an alternating current, the commutator c’ being dispensed with, 
and the extra current being taken off the armature by means of 
two insulated metallic bands fixed to the shaft. The field magnet 
consumption circuit is joined to the main circuit just before 
entering and just after passing out from the field magnets. The 
above may evidently apply to any electromotor, suitable com- 
mutators being employed to fulfil the same object. In a sta- 
tionary or fixed arrangement, a number of electro-magnets are 
suitably arranged (being shown arranged in a ring), so that one or 
more can be included in circuit at pleasure. An automatic con- 
tact breaker makes and breaks the main circuit. The consump- 
tion circuit is joined to the main circuit on either side of the 
electro-magnets or induction apparatus. (May 15, 1883). 


2435. Treatment of Phosphatic Slags for the Pro- 
duction of Phosphates of Earth and Manganese 
Oxides of Iron: C. Pieper, Berlin. (C. Scheibler, Berlin). 
(2d.]—The slag in coarse lumps is roasted with free admission of 
air, and when exposed to the action of steam or water they break 
up toa fine powder. (May 15, 1883). 


2437. Differential Gearing Applied to Electro- 
Motors and Vehicles: F. Wynne, London. (6d. 5 Figs.) 
—The object is to connect a motor to a shaft so that the speed 
of the shaft shall be less than that of the motor. Referring to the 
illustration the two conical pulleys a b are suitably driven in 
opposite directions, and are shown connected to the shafts of twa 
electromotors revolving in opposite directions. A carrier is secured 
to the shaft f which is concentric with the motor shafts and the 
pulleys aand b. The carrier carries two conical pulleys ¢ which are 
rotated on their axis by the actions of the pulleys ab. If the 








speed of a and b be the same the shaft / will be stationary, but 
if the speed of one pulley be slightly greater than that of the 
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other, the shaft f will be caused to rotate to a corresponding 
degree by means of the carrier. The two pulleys a b may be con- 
nected by a second set of gearing, so that they shall rotate in some 
definite ratio to one another. One pulley may be connected to the 
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field magnets of a motor, and the other to the armature, both 
field magnets and armature being arranged to rotate. (May 15, 


1883). 

2439. Machinery for Rubbing, Dressing, ying. 
and Setting up Types: G.S. Eaton, Brooklyn, U.S.. 
[6d. 13 Figs.}—The types as they come from the type-casting 
machine are laid upon a table, the projections at the base having 
been previously broken off, and are passed into a slide holder, 
and a pusher actuated by a cam, moves the lines of type 
along. The lower ends of the types are nicked by a cutter as they 
pass along the slide, and the bars or projections are then removed 
on two sides, when the type is turned quarter round, and those on 
the other two sides, and the base removed. The types are then 
removed into a composing slide. (May 15, 1883). 


2440, Apparatus for Reproducing at a Distance 
the Facsimile of Mtns 3 Characters, &c., by Elec- 
tricity: A. T. Collier, adebridge, Cornwall. [é6. 
5 Figs.]—The transmitters and receivers are caused to oscillate in 

erfect unison by means of a pendulum and a retaining catch. 

he pen of the transmitter closes the line circuit whenever it 
passes over or along any portion of the writing or design to be 
copied, and thereby causesa corresponding mark to be made on 
the corresponding part of the paper of the receiver. (May 15, 
1883). 


2445. Apparatus for Controlling the Supply of 
Gas toGas Lamps: S. Hyams, Guernsey. [6d. 2 /igs.J]— 
Claims : The combination with a cock of mechanism whereby the 
said cock is automatically turned off and on at required times, 
the mechanism consisting of a clock train actuating two hands at 
the same speed, and of a lever connected with the cock and 
adapted to be moved in oppasite directions by the two hands at 
predetermined hours. (May 15, 1883). 


2448. Electric Light Buoys: E. C. G. Thomas, 
London. [id. 1 Fiy.)—The buoys described in Specification 
3586 of 1881 are provided with water wheels situated in hollows in 
the sides, and geared with a dynamo-electric generator connected 
to a secondary battery. A clockwork mechanism closes at pre- 
determined times the circuit through an electric lamp. (May 15, 
1883). 

2451. Callipers: St. J. V. Day, Glasgow. (4A. 
Nimmo, Bristol, RJ., U.S.A.) [6d. 8 Figs.}—Two curved 
pivotted legs (as in ordinary outside callipers) are provided at 
their free ends with elongations, the inner edges of which meet, 
the object being to facilitate the measurement of diameters, 
circumferences, areas, contents, weights, &c., of spherical, cylindri- 
cal, conical, &c., shaped bodies. (May 16, 1883). 


2452. Automatic Coupling for Railway Trucks, 
&c.: G. F. Belling, Little Ilford, Essex. [id. 2 Figs.) 
—A flat piece of iron having a slot in it is employed in lieu of the 
ordinary draw hook. A movable bar is attached to its top by a 
bolt and nut and a short movable pin is attached in a suspended 
pesition to the fore end of the bar and passes through a slit in the 
flat piece of iron. The back part of the piece of iron is slightly 
raised or curved upwards. A movable double shack] is attached 
at the back of the piece. (May 16, 1883). 


2460. Utilising the Force of Wind and Running 
Water to Perform Work: E. A. Roy, London. [éd. 
9 Figs.|—The force of the wind, &c., is applied to compress air 
into accumulators wherein it is stored and whence it can be 
taken as required. (May 16, 1883). 


2473. Insulating Electrical Conductors: A. J. 
Boult, London. (J. G. Sanderson, New York, U.S.A.) [4d.] 
—A non-conducting metallic oxide and sulphur are mixed in a 
pulverised condition and are incorporated with melted bitumen. 
This mixture is used for insulating conductors which may 
be laid in troughs and the melted mixture poured in. (May 17, 
1883). 


2476. Construction of Wheels for Railways and 
Tramways, &c.: R. C. Mansell, London. (6d. 17 Figs.J]— 
Projections on the inner face of the tyre retaining rings in com- 
bination with recesses in the wheel tyres are arranged to prevent 
the bodies of the wheels moving ina rotary direction within their 
tyres. Referring to the illustration, the grooved retaining rings R 





are provided with projecting studs s fixed in their grooves. The 
mpe prs ends of the studs enter into recesses made in the side 
ips of the tyres A. W represents the timber body of the wheel, 
In other arrangements having the same object, the tyres of the 
wheels are provided with inward projections or ribs across their 
inner surfaces, and passage ways are made across the circum- 
ference of the bodies of wheels suitable for receiving such ribs. 
(May 17, 1883). 


2480. Wheel Gear for Working Sight Bars fo 
Guns, &c.: C. H. Murray, Newcastle-on-Tyne. [6d. 
6 Figs.j—Consists of a rack on the sight bar and a pinion engag- 
ing therewith, a wheel fast on the axis of the pinion, another 
fixed wheel with a different number of teeth and a planet wheel 
engaging with both the other wheels and capable of being moved 
around their axis. The elevating gear and the training gear are 
also described. (May 17, 1883). 

2481. Manufacture of Compounds as Substitutes 
for Ivory, Horn, Coral, Malachite, Vulcanite, Caout- 
chouc, Gutta-Percha, and the like: F. Gre s, 
London, (4d.)—Nitro cellulose is treated with ammonia gas 


or carbonate of ammonia in the state of vapour and is then steeped 
in a strong solution of sulphate of alumina washed, dried, anda 
mixture of naphthaline, zinc chloride, and zine oxide is then 
(May 17, 1883). 
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2486. Treatment of Indigo for Use in Dyeing and 

ting: W. Brookes, London. (7. Holliday, Hudders- 
Jield). {4d.]—Artificial alizarine, alpha or beta naphtols, resorcine 
formed by heating sulpho compounds with caustic potash or soda, 
is precipitated by the use of sulphurous acid, which is added to 
the ~~ or cold solution until it shows an acid reaction. (May 18, 
1883). 

2492. Gas Motor Engines: G. G. Pickering and W. 
Hopkins, London. (Sd. 7 Figs.|—This relates to that class 
of gas motor engines in which the explosive mixture is in a state 
of compression before ignition, and consists in passing through 
the firing port and cylinder (the exhaust being open at the time) a 
quantity of air to cool and cleanse the cylinder previous to the 
next explosive charge being introduced. The gas is exploded 
twice in each revolution, viz., once at each end of the cylinder. 
Fig. 1 is a plan of the engine, Fig. 2 is a section of a modification 
of the slide valve, and Fig. 3 is a view of the discharge ports when 
governed by a valve for allowing the escape of air from the 
cylinder. A pump situated under the main cylinder may be 
driven by gearing from the engine shaft, so that it makes two 
strokes to one of the engine, but is preferably worked by means 
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of a bell-crank lever from the crosshead or from an arm attached 
to the connecting rod. The air and combustible vapour are drawn 
in at one end of the pump, and are intimately mixed, and the other 
end of the pump forces the air, previously drawn in, through one 
of the firing ports and passages c (as shown by the arrows), and 
perfectly flushes the cylinder. As soon as the motion of the pump 
piston is reversed, the firing mixture is discharged through the 
same port and passages c, and drives any air left in the cylinder 
out through the ports 2 and pipe 3 to the air chamber. On the 
return stroke of the piston B of the engine this mixture is com- 
pressed and forced into one of the firing ports N. The slide F is 
worked direct from an eccentric on the shaft. Fig. 1 shows only 
one injection port, which is in position for igniting the mixture 
at the inner end of the cylinder. Fig. 2 shows the slide constructed 
with two firing ports. The smaller ports shown in the slide are 
for cleansing the ignition ports. (May 18, 1883). 

2505. Construction of Horseshoes: T. Allen, Brad- 
ford, [6d. 7 Figs.J|—A tip of iron or steel is secured to the toe 
part by screws or rivets, or by nails to the hoof. India-rubber is 
introduced into an annular groove in the surface. Studs, which 
yield when compressed, being provided with spiral springs, are 
fixed in the heel. (May 19, 1883). 


2514. Apparatus for Making Steel by the Bessemer 
Process: A. Davy, Sheffield. [6d¢. 11 Figs.)—Stand-pipes 
are arranged in combination with an ordinary foundry ladle or 
other vessel so that air can be discharged into the metal contained 
in the vessel beneath its surface, the object being to enable cast-iron 
founders, &c., to readily convert the cast-iron into steel. Re- 






































ferring to Fig. 1, the stand-pipe A is erected upon a suitable foun- 
dation, and is connected with the pipe B leading from the air 
main. The leg of the T shaped pipe C slides telescopically in the 
stand-pipe A, and to one end of the pipe C is attached the dip or 
tuyere pipe Dcounterbalanced by the weight E. Fig. 2 shows the 
pipe D fixed and provided with a cover lined with firebrick, and 
of a size to fit the ladle F which can be raised by the air cylinder K. 
(May 19, 1883). 


2515. arriage Wheel Tyres: H. R. Townsend, 
London. [(2d.]—The edges or surfaces of the tyres are milled, 
grooved, or indented so as to impart frictional holding power to 
them. (May 19, 1883). 


2516. Carriage or other Door Locks: J. Holden, 
Swindon, Wilts. [id. 4 Figs.|—A disc of metal, the peri- 
phery of which is so formed that when the disc is revolved on its 
axis it engages with the standing pillar or holdfast, and by means 
of a spring is retained in the desired position, is substituted for the 
ordinary tongue or bolt, (May 19, 1883). 


2520. Combined Coupling and Buffing Aupeonts 
for Conecting Tramcars and their Engines, &c.: W. 
Vaux, Bradford. [6d. 3 Figs.)—The coupling link com- 
prises two end portions with eyes and female screws and a central 
portion having right and left-handed screw threads, which take 
into corresponding female threads in the end portions. The 
central portion is provided with a depending lever and weight and 
an enlargement at about its middle, against each face of which 
bears a metallic buffer plate, behind which are india-rubber 
volute or other springs. Referring to the illustration, a is the 
drag link jointed to the engine by the pin b, a similar drag link 





being attached to the cars. ccare the end portions of the coup- 
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lings, d is the central portion, f are buffer plates, gg are india 
rubber pads, h A are washers, k isa drag pin for connecting the 








end portion ¢ to the drag link and is placed at about right angles 
to the pin b. (May 21, 1883). 


2529, Operating Gear for Ships’ Davits: H. McCollin, 
London, [4d. 4 Figs.)—The davits are operated by two jacks 
arranged for moving them inward and outward as required, each 
davit working on a hinge pin or pivot at itslowerend. Fig. 1 is 
an end elevation of the apparatus, and Fig. 2a vertical section of one 
of the jacks. The davitsa@ are hinged at their lower ends to sup- 
ports secured to the deck. The screw jacks b work in stationary 








bearings at their lower ends. The screw of cach jack is connected 
at its upper end by a suitable joint ¢ to the inside of its respective 
davit. The two jacks may be geared together by a rod ¢, one jack 
having a right-hand threaded screw, and the other a left hand. 
The rod d is fitted on to the square-ended spindle of the gear 
wheels f, ond the crank handles ¢, one to the spindle of each gear 
wheel A. The central year wheel of each jack acts as a nut for 
operating the screw (May 21, 1883). 


2573. Manufacture of Porous or Spongy Plates, 
Svgieatie for Use in Secondary Batteries, &c.: F. 
T. Williams and J. C. Howell, Lianelly, Wales. [(id. 
3 Figs.}—The lead or any suitable alloy of lead is melted and 
allowed to cool slowly, crystals of lead being formed. A suitable 
perforated mould of about the size of the block or plate is in- 
serted into the molten lead and crystals of lead and then raised 
out of the bath, the molten metal being allowed to drain off from 
the crystals. The upper surface may then be levelled and the 
crystalline or porous block or plate allowed to cool. (May 23, 
1833). 


2625. Portable Forges: W. Aliday, Birmingham. 
{6d. 10 Figs.|—The case of the forge is made much shallower than 
usual and flaps or plates are hinged to the sides and ends and can 
be fixed in vertical position to increase the depth. The legs are 
hinged to the sides or ends of the case. A movable hinged scrven 
may be applied to one or more sides. (May 26, 1883). 


2641. Cleansing and Bleaching Cotton, Flax, &c.: 
J. Imray, London, (4. Koeechlin, Paris), (2d.)—The fibre 
is soaked in a solution of an alkaline carbonate, alkali, or soap and 
subjected to the action of steam or hot air, This operation is 
preceded and followed by subjecting the material to acid and 
hypochlorite baths, (May 28, 1883). 


2881. Firegrates: H. H. Leigh, London. (Ja Société 
des Foyers Economiques, Goujet et Cie., Paris). (6d. 9 Figs.)— 
The rocking bar is made with a conical ridge and two fluke-shaped 
extensions on its upper side, and with openings for the passage of 
currents of airforming in the thinner portion of the said ex- 
tensions. A rack, with nearly circular notches to receive mould- 
ings formed onthe bottom edge of the bars, and serving to sup- 
port the rack, gears with a pinion carried by a shaft to which is 
keved a lever connected to a hole in adisc, which hole is at a 
suitable distance from the axle of the disc. A connecting rod is 
connected to a second similar hole in the disc. The furnace has 
slightly arched sides having horizontal grooves. (June 9, 1383). 


4567. Boilers, Flues, and Cylindrical Vessels: H. J. 
Haddan, London. (/. Préyardien, Deutz, Germany). [4Ad. 
5 Figs.J)—The shells are made in such a manner that the ends of 
the sections of which the boiler, flue, or other vessel is made, are 
flanged out, or set in, more or less on both sides, so that the ex- 
ternal diameter of one end is always equal to the internal dia- 
meter of the other. The sections are set one into the other, are 
lap-jointed and rivetted ‘ogether so as to form at the jointsa 
convex or concave groove into which the rivet heads are counter- 
sunk on that side which is exposed to the action of the flame. 
(September 25, 1883). 


UNITED STATES PATENTS AND PATENT PRACTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








ELECTRICAL ENGINEERING.—In pursuance of the ex- 
cellent scheme for the technical education of students 
instituted by the Society of Engineers, Mr. John C, Fell, 
M.I.M.E., delivered the first of a course of lectures on 
the subject of electrical engineering on January 7, in the 
reading-room of the Society of Engineers, Victoria-street, 
Westminster, Mr. Thos. H. Hovenden, member of council, 
in the chair. 


Coa. Trapk oF SAN Francisco.—In the year 1878 San 
Francisco imported 626,733 tons of coal; last year she 
imported 882,893 tons. The amount sent from Great 
Britain increased from 44,005 tons in 1878 to 281,313 tons 
in 1881, but fell in 1882 to 188,770 tons ; while Australian 
iinports increased from 80,176 tons to 158,900 tons. This 
is officially attributed to the large number of Australian 








ships that go to San Francisco seeking for grain charters. 
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TORPEDO BOATS. 

Tue exceeding rapidity with which all mecha- 
nical contrivances are developed in the present age 
necessitates the occasional gathering together of the 
fragments of the constantly progressive changes and 
improvements effected in each particular branch, so 
that those who have to deal with them may be able 
from time to time to grasp the exact state of ad- 
vancement of whatever branch they may happen to 
be connected with or interested in. 

When all the appliances which have been brought 
into actual use are considered, it may be said with 
perfect truth that in no other branch of marine 
engineering have there been effected so many im- 
portant improvements as have been achieved in 
connexion with the comparatively recent develop- 
ment of torpedo boats. The credit of designing and 
constructing a class of small and extremely rapid 
vessels suitable for torpedo service is due to Messrs, 
Thornycroft and Co., whose great success and energy 
in this direction, combined with the large demand 
created by all civilised governments, led several 
other makers in this country and on the Conti- 
nent to follow the example thus set. Numerous 
articles and illustrations published in this journal 
have made our readers aware of the gradual pro- 
gress and development of the Thornycroft tor- 
pedo boat, from the first example they turned out 
to the highest development of their practice which 
we recently illustrated. We propose in the present 
article to describe the practice of Messrs. Yarrow 
and Co., of the Isle of Dogs. 

It is now nearly ten years since this firm launched 
their first torpedo boat. This vessel differed very 
considerably in her construction, in the nature of 
her engines, and in her size, speed, and armament 
from those built by this firm at the present time. 
It was constructed in 1874 for the Argentine Govern- 
ment, and measured 55 ft. in length by 7 ft. beam. 
The hull was of steel, and the high-pressure 
engines indicated 65 horse-power ; a speed. of 
fourteen miles per hour was obtained on the trial 
trip. The armament of this boat consisted of one 
of Captain McEvoy’s spar torpedoes, this being 
we believe the first time that system was fitted 
in England. In the year 1879 Messrs. Yarrow and 
Co., conjointly with Sir E. J. Reed, constructed 
for the Japanese Government a large 100 ft. sea- 
going torpedo boat, and since then more than thirty- 
two vesseis of similar dimensions have been con- 
structed by this firm for different foreign govern- 
ments. 

The sea-going qualities of these torpedo boats 
have been proved on several occasions, and also 
their capability of making long runs ; for instance, 
in 1879 two of the 86 ft. boats were successfully 
steamed from London to Brest, a distance of 500 
miles. In the following year, the Batoum, a 100 ft. 
boat, built for the Russian Government, was navi- 
gated with safety from London to Nikolaeff, a dis- 
tance of nearly 5000 miles ; but in this case calls 
were made at the different ports en route. In 
crossing the Bay of Biscay this boat encountered 
rough weather, during which, according to Rus- 
sian official reports, she behaved very well. In 
1881 two similar boats, built for the Argentine 
Government, were sailed direct from London to 
Buenos Ayres, a distance of over 6000 miles, and 
arrived at that port in perfect safety and good con- 
dition, one vessel making the voyage in 62 days. For 
this purpose the boat was specially rigged with two 
masts and fore and aft sails, and the screw pro- 
peller was taken off and stored on board. In the 
following year four torpedo boats 110 ft. in length, 
built for the Brazilian Government, were success- 
fully navigated under canvas alone from London 
to Rio Janeiro ; during the voyage two of these 
boats experienced exceptionally severe weather. 
In 1879 Messrs. Yarrow and Co. obtained with 
one of their torpedo boats constructed for the 
English Government, a speed of 21.93 knots per 
hour, and in December, 1881, this speed was sur- 
passed by a torpedo boat built by them for the 
Italian Government, a rate of 22.46 knots (equal to 
25} statute miles) per hour being obtained, and this 
remains the highest result on record. In 1878 the 
addition of a forward rudder was introduced by 
Messrs. Yarrow and Co., considerably improving 
the manceuvring power of torpedo boats. This 
auxiliary rudder, generally formed out of a solid 
steel forging, is placed in a well, built into the 
under part of the bow of the boat about 10 ft. from 
the stem ; it is so arranged that it can be raised and 
lowered at will, and also operated independently 








of or simultaneously with the ordinary rudder at 
the stern. The value of this arrangement of rudders 
in torpedo boats was proved by some experiments 
instituted by the English Admiralty, which were 
carried out at Chatham in the latter part of 1879. 
At these trials the circles described by the boat in 
turning were reduced, when both rudders were 
operated together, to nearly one half what they 
were when only the after rudder was worked. 
It was further proved that not only did the use 
of the forward rudder advantageously effect the 
steering of the boat when moving ahead, but it 
also rendered her controllable when steaming 
astern, which was not the case when only the ordi- 
nary single rudder had been used. 

In 1878, Messrs. Yarrow and Co. introduced into 
their torpedo boats supplementary engines for 
driving the air, circulating, and feed pumps; one 
advantage of this plan being that, whether the boat 
isin motion or stationary, a powerful means is at 
hand for pumping her out should the occasion 
suddenly arise. In the same year they also intro- 
duced an arrangement for rendering the stokeholes 
of torpedo boats safe for the men in the event of a 
sudden leakage at the tube-plate or the collapse of 
a boiler tube, contingencies which cannot be abso- 
lutely prevented. 

The use of closed stokeholes and forced draught 
in connexion with torpedo boats was found, when 
first introduced, to involve very considerable risk 
to the stokers, and several serious and in some in- 
stances fatal accidents have occurred in foreign 
navies from a sudden leakage ‘of the tubes. The 


knowledge that such an accident may arise will | 


render the stokers unwilling to urge the boilers to 
their full extent and the efticiency of the boats will 
thus be adversely affected. These accidents may be 
attributed to the following cause : The boilers first 
designed, were of a type very similar to the ordi- 


nary locomotive boiler, and were subject to the | 


sudden leakage of the tubes in the tube-plate of 
the firebox. The water issuing out into the fire 
caused an immediate rush of flame and superheated 


steam to pass through the fire downwards and to | 
enter the stokehole, overcoming the slight pressure | 
of air caused by the fan. Those in the stokehole | 


at such a tinte would thus run the risk of being 


at least severely burnt, and if the leakage of the | 


tubes was serious, the consequences might be 


fatal. The essential feature in the arrangement | 
| introduced to overcome this difficulty was that all 


the air which was forced from the fan to the fire 


had to pass through one or more lightly made | 
sheet-iron non-return valves, so that if thé flame and 


steam caused by the leakage had a tendency to rush 
back, the valves would close and stop it from doing 
so. The efficiency of this arrangement was practically 
tested during the trial of a torpedo boat built by 
Messrs. Yarrow and Co. for the English Govern- 
ment, on which occasion an accidental rupture of 
one of the boiler tubes occurred, causing a very 
serious leakage of steam, sufficient in fact to imme- 
diately extinguish the fire. The valves, however, 
prevented the steam from passing into the stoke- 
hole, and consequently no one was hurt. Had this 
arrangement not been in use, a very serious acci- 
dent would beyond doubt have resulted. 

In Figs. 1 and 2 is shown a method of carrying 
out this system. Here one object is to bring the 









7 Fig .2. 
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steam which suddenly escapes into contact with the 
cold sides and bottom of the hull, causing the im- 
mediate condensation of a large proportion of the 
steam. In this arrangement the valves are far 
removed from the fire, and thereby prevented 
from being overheated, and consequently buckled 
by the heat. These valves must be very light, 


|so as to throw as little extra work upon the 


fan as possible. In Fig. 3 is shown another 
plan for the same purpose, which is especially 
applicable to a larger class of vessel. In this 
method there are two fans. A and B, both of 
which can be worked by the same engine, the fan 

A being the principal one, and the fan B only a 
| supplementary one. It will be seen that the fan 
A is on the right-hand side of the bulkhead, and 
that it supplies the boiler with air without passing 
it through the stokehole, whilst the fan B is used 
for the sole purpose of maintaining sufficient air 
pressure in the stokehole. 

A very important question, and one which has 
been a source of great trouble and anxiety to all 
torpedo boat builders, is the difficulty experienced 
in keeping the boiler tubes tight in the tube-plate. 
This difficulty is one familiar to all locomotive engi- 
neers, but is augmented to a great extent in torpedo 
boat boilers. Whether this increased trouble be 
due to certain differences which exist in the design, 
to more sudden fluctuations of temperature, or to 
the fire being forced to a greater extent, or whether 
it be due to all three causes combined, is a matter 
for consideration. No doubt in different boilers 
| the trouble may arise from different circumstances, 
and therefore it is impossible to lay down a rule 
common to all cases. It has been found by the 
experience of a large number of years, that the 
tubes, arranged as they customarily are in locomo- 
tive boilers, are themselves a sufficient stay to the 
| tube-plates ; and it is also the opinion of a large 
| majority of locomotive engineers that it is unneces- 
| sary and unwise to put solid stays, or stay tubes be- 
| tween the tube-plates. When brass tubes are used, 
| great care should be taken that the quality and mix- 
| ture of all the tubes is the same, so that they may 
| all have the same rate of expansion and contraction. 
| A most important point to be considered in this 
question is the material of which the fireboxes and 
| tubes should be constructed ; Messrs, Yarrow and 
| Co. state that they generally adopt copper fireboxes 
and brass tubes, bearing in mind the experience of 
locomotive engineers in this country that iron fire- 
boxes after a little use are subject at any moment to 
crack between the tube holes. The difficulty of 
unequal expansion and contraction is no doubt 
augmented by having forthe tubes and firebox a ma- 
| terial entirely dissimilar to that of the outside shell. 
There is an element of difference between a loco- 
motive and torpedo boat boiler which has been pre- 
viously pointed out in the columns of ENGINEERING, 
viz., that the vibration to which a locomotive is 
subject when travelling may possibly materially 
assist the bubbles of steam which form on the 
heating surfaces to free themselves and pass away ; 
| whilst in the case of the torpedo boat they might 
| remain attached to the surface, allowing it thereby 
| to become overheated ; how far this may operate to 

augment the difficulties alluded to, it is impossible to 
say. Messrs. Yarrow and Co. consider that the chief 
cause of the trouble hitherto experienced is due to 
the alteration in the form of the tube-plate by its 
being drawn out of shape, and some four years 
since they investigated the subject with a view to 
arrive at a correct conclusion. 

In order to ascertain precisely what was going on 
in the inside firebox of a torpedo boat’s boiler they 
arranged for all those stays which united the inside 





and outside fireboxes next to the tube-plate flange 
|to be replaced by movable stays working in 
| stuffing-boxes, designed in such a manner that they 
| might if required still act as stays, but if the copper 
| firebox expanded, as it was only natural to expect 
|it would, then these stays were free to project 
| through, and by careful measurements a record 
| was obtained of how the copper box was acting. 
Fig. 4, page 50, shows the arrangement adopted. 
| In the course of trials some of these stays were 

found to move outwards as much as an eighth of 

an inch when the firedoor was closed and the fire 
had burnt up. When the door was opened for firing, 
| causing a reduction in the intensity of the combus- 
' tion, they were drawn back, thus affording evidence 
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of the exact amount of contraction and expansion 
of the firebox. The conclusion arrived at by these 
trials was, that if instead of the firebox having 
been allowed to move in accordance with its natural 
tendency it had been rigidly secured by fixed 
stays, something must ultimately have given way. 
The time when the leakage usually occurs is not 























when the firebox is expanded, but at the mo- 
ment when, the fire being lowered, contraction 
takes place upon the rate of combustion being re- 
duced, thus clearly showing the desirability of the 
firebox being designed to admit of its free ex- 
pansion, and also of its contraction to its exact 
original form. 

The result of these experiments has been that in 
all the boilers made for these torpedo boats the first 
row of stays next to the tube-plate is allowed full 
liberty to move, the arrangement adopted being 
shown by Fig. 5. From this view it will be seen 











that the outer end of each stay instead of being 
screwed into the shell plate is furnished with a nut 
which bears against the outer end of a nipple 
screwed into the shell plate, and through which 
nipple the stay can slide. On the nipple is screwed 
a cap which covers the end of the stay and prevents 
any leakage. To give further elasticity also the 
flanges of the tube-plate and the portions of the 
plate outside the tubes are thinned down as shown 
in the section, Fig. 6. The firebox can thus ac- 
commodate itself to variations of temperature, and 
now a leaking tube-plate seldom is noticed, although 
before it was the rule rather than the exception. 
While speaking of this subject we may mention that 
in the course of their investigations of the cause of 
tube leakages Messrs. Yarrow gauged some tube- 
nlates before and after steam had been got up in 
the boilers to which they belonged. Fig. 7, annexed, 
shows the result of one such set of gaugings taken 
in August, 1879, from a boiler with’a barrel 4ft. 6in. 
in diameter, and fitted with 2 in. tubes 7 ft. 7% in. 
long between tube-plates. Where two sets of dimen- 
sions are given in the diagram, the larger dimen- 
sion of the two shows the distance between tube 
centres after the boiler had been in steam, and the 


smaller the distance before steam had been got up. 
Thus it will be seen that in one case the distance 
between the centres of a diagonal row of eleven 
tubes increased from 26} in. to 26} in., while a 
vertical dimension at another part of the tube-plate 
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increased from 183 in. to 18}?in. Several of the 
tube-holes also became oval as marked. These are 
certainly remarkable, and would be to most engi- 
neers unexpected results. 

(To be continued.) 


LITERATURE, 


Die Hebezeuge. Theorie und Kritik ausgefiihrter Konstruc- 
tionen. Von AD. Ernst. Berlin: Julius Springer. 
WE have before usa large octavo volume of over 
600 pages, accompanied by an atlas of 46 plates, 
in addition to which the text is profusely illustrated 
by wood engravings. This book treats, as its title 
says, on lifting tackle and lifting machinery of all 
kinds ; it discusses their theory, and gives in addi- 
tion to a detailed description a critique on executed 
constructions, comparing the respective merits and 
failings of the different appliances. It is written 
by a professor for students, and is essentially a 
book for study rather than for reference, though 
to the experienced engineer the collections of 
plates would give considerable material for com- 
parison, and, referring principally to examples of 
approved construction by first-class makers, form a 
valuable collection of drawings, on the basis of 
which new designs may readily be schemed. This 
application was evidently not the object of the 
writer and compiler of this work, or he would 
undoubtedly have collected more of the most 
modern forms, and left a quantity of material, 
now carefully and exhaustively treated, out alto- 
gether, or at least devoted less space to it. Except 
for an educational work for a college or for private 
study, one would hardly look for chapters on ropes 
and chains, sheaves and pulleys, crane-hooks, «c., 
at least not for such extensive treatment of the 
subject. Even as a school-book this volume ap- 
pears to have the drawback of being rather too 
thorough; it is difficult to imagine that at any edu- 
cational establishment for young engineers the sub- 
ject of lifting appliances can be made so much a 
speciality, that a book like that of Mr. Ernst’s could 
be conscientiously gone through. And even if 
preliminary instruction in mechanics generally is 
considered to include all such information as 
Mr. Ernst goes through with great thorough- 
ness, the student must of necessity at some stage 
later on come to some formule which are stum- 
bling-blocks for him, because like most of his 
able and learned fellow-professors, the author has 
a way of his own of treating his subject. To com- 
pletely benefit by Mr. Ernst’s very extensive work, 
then, a student, advanced or otherwise, should wade 
through the volume from beginning to end, and if 
he does so studiously and carefully, always carefully 
digesting each chapter before he commences a new 
one, he will at the end have acquired a very com- 
plete knowledge of lifting machinery, its theory 
and construction, the advantage of one system 
over others, the special adaptability of manual, 
steam, pneumatic, or hydraulic lifts, or a com- 
bination of one or more of these modes of elevat- 
ing weights in special cases. So exhaustive and 
complete a work on lifting appliances as the one 
before us has never, to the best of our knowledge, 
been compiled, and the excellence of execution of 























the plates and wood-engravings in the text is in 
harmony with the careful and masterly way in 
which the letter-press has been written. A large 
quantity of new material, which has not previously 
been published in a complete form, will be found in 
this volume, and the author must have spent years 
of hard work to collect, classify, and so ably analyse 
it. That the book is fairly stocked with the best 
designs of English as well as Continental matters 
will no doubt add materially to its value in the 
eyes of many of our readers, and although in a few 
special branches excellent papers have been recently 
read before our engineering societies, bringing 
before the members constructions which are not to 
be found in Mr. Ernst’s valuable work, these only 
prove the constant and rapid progress made in all 
branches of engineering at the present day, and 
mark the date at which Mr. Ernst was obliged to 
close his list. By those engaged in designing lift- 
ing machinery a great deal of Mr. Ernst’s writing 
will be read with profit, while all must admire 
the excellent manner in which the publisher, 
Mr. Julius Springer, has brought this volume into 
the market, accompanied by an atlas of plates, the 
quality of which leaves nothing to be desired by 
the severest critic. The book deserves a warm re- 
ception by engineers, few of whom will ever study 
it through, while all will find in it some valuable 
information. 

Arithmetical Chemistry. Part II. By C. J. Woopwarp, 

Se. London: Simpkin, Marshall, and Co, 1883. 

THE small volume of nearly one hundred pages 
before us, the second part cf the ‘* Arithmetical 
Chemistry,” purports to teach the student as con- 
cisely as possible the main truths of chemical 
philosophy, and to assist him in his more difticult 
calculations. The title-page speaks of students 
only ; the preface, however, remarks that the book 
was also compiled to give the teacher abundant 
examples to exercise the student’s power, and this 
latter object has by no means been neglected. The 
need of a guide-buok, teaching the student how to 
arrive at his compositions and percentages after 
having precipitated and weighed them, will not be 
questioned. There are not a few very fair analysts 
who feel more at ease during their operations than 
when it comes to tabulating calculations ; they rely 
upon all sorts of fine Tables for’ the ‘ con- 
venience of the analyst,” and are fairly puzzled 
when forsaken by them. Part I. will have been 
found useful by many, and Part II. ought to prove 
more se in one respect, and may perhaps be thought 
less soin another. Part H., of course, deals with 
more complicated matters ; the determinations of 
atomic weights, the probable error of a greater 
number of observations; gas analysis, vapour 
density, specific volume, specific heat, calorific 
power and intensity ; finally, the kinetic theory 
of gases, their absorption and diffusion. The re- 
maining third of the book brings questions from 
examination papers (London University, Oxford 
and Cambridge Local, and Science and Art Depart- 
ment) ; and the answers to all these questions, and 
the great number of examples which are added to 
each chapter. The author has endeavoured to 
place before the student the skeleton of the philo- 
sophy of chemistry, the laws of Dalton, Boyle, 
Dulong and Petit, Avogadro, Cannizzaro, Joule, 
J. Thomson, &c., which allow us to take a peep— 
it is hardly more as yet—into the secret connexions 
between atomic weight and volume, specific gravity, 
vapour density, and calorific intensity and other 
physical and chemical properties of bodies. That 
skeleton is to enable the student to carry out the 
more or less complicated calculations based upon 
those laws, such as may become necessary in the 
ordinary laboratory as well as in the scientist's 
study. Some of these will hardly be digested by 
the student unless he has had a good grounding in 
mechanics and physics, or mathematics, upon which 
we have always to fall back. And in this sense we 
mean that the volume might be considered less 
useful, because rendering assistance to such who 
may be not in need of it. But even those familiar 
with the higher deductions will be glad to find 
direct and short ways to approach their manifold 
problems. It appears to us, however, that the 
volume, if not mainly written for the teacher, labours 
a little under the not unusual mistake of leaving 
too much to the arduous student who despairs of 
clearing all obstacles and finally gives the problem 
up as a bad job. Weshould have liked to see more 
explanatory examples, or the solutions of a greater 
number of problems sketched out instead of having 











ren ore Ree tS 


A 
ee 
e 
% 






Jan. 18, 1884. ] 


ENGINEERING. 





51 








simply problem and answer. It would, of course, 
be better if our schools would practise less fanciful 
problems, such as will afterwards have to be attacked, 
instead of the endless and absurd sums, which are 
still too much in favour. The data at the commence- 
ment are scanty; and the abundant references 
which the preface promises, not so very noticeable. 
The language is concise and mostly very clear, 
although the molecular volumes, atomic, specific 
volumes, proportional numbers and equivalents, 
and other cognateterms, used in a few cases without 
proper introduction and definition, may become 
a little bewildering. But this, as we say, refers 
only to rare instances ; and we have no doubt that 
Mr. Woodward’s little volume will be welcome to 
both the student and the science master. 








THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. XV. 


RaILway EXHIBITS. 

Administration du Chemin de Fer de Buschtchrade 
a Prague.—This company exhibited the following 
apparatus : 

1. A Daniell battery modified according to the 
Kohlfiirst system. This battery is formed of a 
glass jar with an internal collar near its lower end 
(Fig. 1). Its orifice is closed by a plate from which 








there hangs a conical zinc block Z connected to the 
terminal A. The other pole is formed by a spiral 
of lead B, coupled to the copper wire C, which is 
covered with gutta-percha in the part which tra- 
verses the upper compartment of the jar. The lead 
spiral is surrounded by fragments of sulphate of 
copper, placed in the lower compartment, which is 
closed by the dise of porous porcelain E. The jar 
is filled with a solution of sulphate of copper. This 
battery will last from six to eight months on the 
busiest lines, and from ten to fourteen months on 
others. Since 1873 the system has been introduced 
in substitution of the Meidinger and Kriiger bat- 
teries previously employed, and the Table below 
shows how its use has developed, and how the 
cost has varied correspondingly. 





Cost. 

Year. Cells in Use. a ; 
Total. Per Cell. 
fi &. oe &. 

1873 2604 6702 88 2 57.4 

1874 2582 7246 95 2 80.6 

1875 2556 } 6754 61 2 604 

1876 2723 } 6288 46 2 30.9 

1877 | 2871 3957 36 1 37.8 

1878 2726 2892 00 1 06.0 

1879 | 2630 2382 65 0 90.5 

1880 2637 2164 42 0 85.0 

1881 { 2663 | 2041 65 0 76.6 

1882 | 2671 2015 75 0 75.4 





One florin equals 2s, ; 100 kreutzers equal one florin. 
2. A lightning discharger on the Kohlfiirst system, 
Figs. 2and3. The essential element of this is a 
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glass tube R, fixed between two jaws mm m, and 








terminated at either end by the capsules U V. The 
rods p and q are of brass, and their extremities are 
tipped with platinum. By means of a screw the 
distance between the points can be regulated, its 
normal amount being about one mm. The interior 
of the tube is filled with a mixture of magnesia and 
wood carbon. The line wire L is connected to the 


rod by a thick wire, and the current goes to the 


Fig.3. 

















instrument by the fine spiral N ; the rod p communi- 
cates with the ground G V. The mixture which 
fills the tube is not ordinarily a conductor, but if 
the lighting passes between the points it becomes 
incandescent, and at the same time a good con- 
ductor. The mixture instantly cools. 

3. The Leopolder water level regulator. This 
apparatus (Figs. 4 and 5) is formed of a support D, 
which is fixed by the screws Sto the wall of the 
tank orreservoir. Tis a float, which moves between 
guides aa and bb, and is supported bya chain 
which passes round the pulley R and carries the 


























counterweight Q. This chain bears two brass cy- 
linders g g', whose position is fixed by two screws. 
When the float T rises the piece g passes through 
the opening made for it in the support, and engages 
under the hook of the lever M, and as it is larger 
than this, it brings the contact piece C, which is 
in connexion with the ground, to the spring F, 
which communicates with the binding screw L. It 
closes also the circuit of a battery and an alarm bell, 
which indicates that the level of the wateris at its 
maximum. If the float descends to the lowest 
point of its travel it is the ring g! which establishes 





the contact. Fig. 5 shows the details of the 
mechanism, and Fig. 6 the circuit. 














4. Electric railway signals. These always stand 
at ‘‘ danger,” and never at ‘‘ line clear,”’ except at 
the moment of the passage of atrain. The source 
of electricity is a Siemens and Halske generator. 
The communication with the apparatus is made by 
a key which closes the circuit when it is depressed. 
The keys and generators are not only placed in the 
telegraph offices at the stations, but also in the huts 
of the switchmen. The signal is formed of a quad- 
rangular pyramid 1.70 metres (5 ft. 7in.) high, 
supported by a stone foot. At mid-height there is 
a shaft which carries the red and white signal disc 
184 in. in diameter, and also a signal lantern. The 
apparatus is 3.16 m. (10 ft. 4 in.) in height and 
4.26 m. (14 ft.) above the rails, and is inclosed in a 
wooden box. Upon the shaft a (Figs. 7 and 8) is fixed 





the drum T, coupled to the wheel R, which carries 
on one of its faces a series of pegs d. It is formed 
in two pieces in such wise that its section presents 
a zig-zag cam path, in which moves the stud r fixed 
upon the shaft which carries the disc. It will be 
seen that the movement of the wheel R makes the 
disc to occupy necessarily its two positions. Fig. 8 
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shows the method of working the wheel R: M is 
an electro-magnet which, under the influence of the 
current, attracts its armature A, which carries on 
its axisa fork G provided with a pallet p; ais 
another pallet which, together with p, holds the 
heel of the unlocking lever H. Upon the axis of 
this lever is keyed the cast-iron sector g, which 
carries a projecting pini and anarmm. N isarod 











able to turn about*the axis"o, mounted upon the 
spring’F, which draws the rod N towards the wheel 
R. It enters at its end n into one of the notches 
¢ and prevents rotation. At the point b) of the 
rod isan axis, about which there turns the bell- 
crank lever }, by bj, whose extremity b, bears 
against the wheel. When a current circulates in 
the electro-magnet its armature is attracted, and the 
piece p holds the head of the lever H. When the 
current ceases the armature rises by means of the 
spring f ; p being higher than q the piece e can dis- 
engage itself, and the sector g, acting by its weight, 
falls towards the left. The peg i pushes the bell- 
crank lever, whose axis }) moves away from the 
wheel, and makes the arm N of the catch C spring 
out. 

The wheel R can also turn under the action of a 
weight. The peg d overtakes the lever m, raises 
the sector and locks the armature H at its end 
between the pallets pand q. The pressure of the 
peg then ceases, the lever b, 6) by returns to its posi- 
tion, and the end of the rod N enters the next 
notch, and the movement is stopped. There is a 
wheel, not shown in the figure, which engages with 
the teeth of the wheel R, acting as a brake to pre- 
vent any shock. 

5. Electric clocks. Each signal cabin contains a 
clockwork apparatus, which indicates signals by the 
number and sequence of its strokes. The movement 
of the hammer is produced by clockwork, controlled 
by electricity. Figs. 9 and 10 represent an appa- 
ratus formed of a wheel R, provided with studs on 
its face ; it is mounted upon an axis a, which is put 
in motion under the influence of a weight suspended 
from the cord t. When the wheel R_ moves 
in the direction of the the pegs act 
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against the lever L, first depressing and then 
releasing it. This lever is connected by a 
steel wire to the hammer of a gong, and each 
peg causes it to strike once. Ordinarily the 
wheel R is held by the piece n, which arrests 
the rod e of the fly W, which is driven by the pinion 
on the spindle u. When the arm H falls the crank 
V pushes off the spring catch B, the arm N drops, 
and the spindle ~ becomes free to rotate.. The un- 
locking of the arm H is produced electrically. It 








the current circulates in the electro-magnet M 
whose axis X carries the pallet p. When the cur- 
rent is interrupted the spring f draws back the 
armature A, and the mechanism lets the lever H 
fall. The wheel then commences to move and 
sounds the gong. In turning, a peg touches the 
piece m, fixed on the axis of x and makes this turn 
also ; the lever H is then raised, and after a com- 
plete rotation the shaft C is again stopped. The 
apparatus is inclosed in a wooden case. The hemi- 
spherical gongs of cast steel, of 15 in. to 20 in. in 
diameter, are fixed upon the roofs of the cabins, 
and on the faces of the station buildings, beside the 
platforms, 

In the offices at the stations there are employed 
small Leopolder apparatus or relays working trem- 
bling bells in place of the large gongs. These small 
apparatus comprise a series of wheels R, R, R, R, 
set in movement by a spring as soon as the current 
circulates in the electro-magnet M, Fig. 11. When 
the armature of this latter is attracted it moves the 
fork X, which commands the steel prism e, fixed 
to the extremity of the lever H. This is prolonged 
by two rods which act on the wheelwork. In the 
movement of these latter one of the pegs on the 
wheels R? presses the tail N of the hammer K, which 
strikes the bell shown in dotted lines. After the 
blow, a peg acts upon the arm m, and raising H 
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returns it to the normal position. Stoppage is pro- 
duced by the small arm of the lever H, which abuts 
against a peg on the wheel R,, and prevents it from 
turning. The signals are made by hand by aid of a 
key, but to avoid errors they may be made auto- 
matically by the following instrument, which acts 
like a musical-box. The cylinder W (Fig. 12) 





UT 


carries a series of teeth properly arranged, which 
interrupt the current every time they meet the 
lever B, so arranged that it can be shifted to 
bring it opposite to the row of pegs corresponding 
to the desired signal. The cylinder is rotated by 
the handle H. We may also mention an apparatus 
of the same kind on the Pozdena system placed 
upon the signal posts. 

The greater part of the lines of the Compagnie 
de Buschtchrade are on steep gradients, and there- 
fore the signal ‘‘ wagons escaped” has a special 
importance, and automatic apparatus are always 
set ready for its immediate transmission. Further, 
in all the sections where the gradient is 1 in 100 
or more, special apparatus, designed entirely for the 
transmission of this single signal, are provided. 
The instrument is inclosed in a zine box, from 
which there hangs acord within reach of the signal- 
man. By a pull on this cord he can produce the 
interruptions of the current which correspond to the 
required beats on the bell. 

La Compagnie du Chemin de Fer du Nord del Em- 
pereur Ferdinand.—This company, exhibited the 
plan of the distribution of pointsand signals at the 
station at Oderberg, as well as the block signal ap- 
paratus. Among these the chronograph of M. A. 
Lohr, the engineer of the company, was noticeable. 
It is designed to measure the speed of trains, and 
is composed of two parts. The first is fixed against 
the rail, and carries a piece which is placed near the 
former, and which is depressed by the wheels of the 
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vehicles, effecting each time the closing of a circuit. 
The register, which is driven by clockwork, con- 
sists of a travelling band of paper of 2} in. in width, 
upon which is printed beforehand divisions repre- 
senting the length moved in one minute. ‘Two 
electro-magnets, each provided with an armature 
carrying a style, trace upon the paper four series of 
signals. This apparatus has been in use since 187%, 
By arranging a series of contacts at different points 
along the line, the four series of curves show (1) 
the exact moment of the passage of a train at each 
contact ; (2) its speed at that instant ; (3) the speed 
of the train between two contacts ; (4) the interval 
of time between two consecutive trains. 

In connexion with ordinary railways we may 
notice two systems of funicular railways, the first 
exhibited by M. Ch. Obach, in the form of a large 
model, and the second by the Fabrique de Machines 
de Lobersdorf. This latter transported the coal 
for the boilers from the municipal depOt behind the 
Rotunda, the suspended line having a height which 
reached 18 m. (59 ft. 6 in.) and a length of 170m. 
(560 ft.) The motive power, equal to two horse- 
power, was furnished by a Gramme machine shown 
by MM. Briickner, Rott. and Co. 

Austrian Railways.—The system of the Austro- 
Hungarian State Railways is, to follow a dualism 
which more and more separates Austria from Hun- 
gary, divided into two independent administrations, 
but is worked under the direction of a superior 
committee. This division, which is quite recent, 
is not yet entirely carried out, and although the 
exhibits of the two sections were distinct, they 
really belonged to the same group. They comprised 
telegraph posts for stations, different models of 
sabins, various types of bells, block system appa- 
ratus, and other accessories. 

South Austrian Railway.—This railway was one of 
the most completely represented at the Exhibition. 
Its organisation and administration are very com- 
plete, and it is one of the rare lines whichare free from 
accidents. It showed various types of signalling ap- 
paratus, and of telegraphs and telephones, but we 
shall only describe the new apparatus for intercom- 
munication in trains. Figs. 13and 14 illustrate the 
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method of coupling the conductors between the car- 
riages. The conductor itseif is formelof an insulated 
copper wire 1.5 mm. in diameter (.059in.); one of 
its extremities carries a contact to which the wire 
is soldered. This joint is fixed by a nut which 
connects the head of the wire to the head of the con- 
tact-piece, and between the two there is introluced 
wet plaster, which, in setting, fixes the parts together 


I] Ze 15 





















c 1 
; SR a AE A 
fs A 
i 
2 | 
2 | ols 
lot ie 
aH 
D 
Section. ow AB. 
Wy) or 
Pay 2) 
a, 
CD. 


Y Section oft 
4 ae «de 


by 








and prevents their displacement. The other ex- 
tremity carries a double piece in which the contact 
benters. This latter bears a spring which produces 
the locking. The conductors are carried at the sides 
of the carriages by hooks of U shape. The contacts, 
placed within reach of the passengers, are formed 
of a wooden box (Figs. 15, 16, and 17), in which 
there are fixed springs n and o normally held apart, 





but which can be brought together by the press 
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button f. This is situated behind the cover of the 
box, on which is stretched a sheet of paper which 
must be broken before the button can be touched. 
When the spring 7 is forced inwards its end catches 
under the nose 7 of the spring 0, and is thus re- 
tained. The spring o has a tail e, which engages a 
hook g on the door of the case, in such a way that 
the door cannot be opened until the button has 
been pressed. The apparatus is worked by three 
Leclanché cells, and three others are held in re- 
serve, and can be put in circuit by aid of a com- 
mutator. 





HONIGMAN’S CONDENSERS. 

Tue patent of Mr. M. Honigman, to whose ingenious 
invention we referred in our issues of August 17 and 
24, relates to the use of caustic soda, potash, or other 
liquids for the absorption of exhaust steam, and of 
the latent heat liberated by the condensation of the 
vapour and the combination of the water thus pro- 
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544 Soda Charge. 59 Brake load 
duced with caustic soda, and to the utilisation of such 
heat in the production of fresh steam. Mr. Honig- 
man’s engines, therefore, require an additional vessel 
which shall serve both as condenser and heat gene- 
rator. For the latter purpose particularly, the soda 
vessels evidently require to be constructed in such a 
way as to offer the greatest possible and most efficient 
heating surface for the water and steam of the ordi- 
nary boiler. In the tramway locomotive on which Mr. 
Honigman made his first public trial, this was hardly 
the case ; and thus the trial, although fully establish- 
ing the possibility of the practical application of a 
principle, for which its first investigator in England, 
Faraday, saw no prospects in practical life, would not 
have been considered a success if it had simply been 
a question of how much power was developed per 
pound of coal consumed. ‘The first trial has dispelled 
all doubts about the possibility of the application ; 
but whether the great hopes that many attach to the 
novel condenser will be realised, will perhaps mainly 
depend upon the skill of the engineers to whom the 
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perfection of the boiler may be entrusted. Scientists 
may meanwhile discuss whether the phenomenon is 
chiefly physical or chiefly chemical, or a combination 
of both. 

A valuable investigation of the phenomena involved 
is contained in a paper recently brought before 
the ‘‘ Verein Deutscher Ingenieure” by Professor A. 
Riedler, of the Technical College of Miinich. Pro- 
fessor Riedler occupied himself during his academical 
holidays in August and September, in experimenting 
with various boilers supplied with the Honigman 
condenser, for these tests, which were carried out at 
Mr. Honigman’s works at Grevenberg, near Aachen 
(Rhenish Prussia). Mr. Riedler had the able assist- 
ance of Mr. Gutermuth ; and, further, the ready co- 
operation of Mr. Honigman himself, who supplied 
the necessary apparatus and encouraged the work in 
every respect, agreeing also to the publication of the 
results obtained with the first rather primitive plant. 

The appended Table, stating the boiling points (in 
degrees Centigrade) of mixtures of 100 parts by weight 
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of caustic soda with ten and more parts of water, and 
the respective vapour tension, will facilitate an under- 
standing of the processes carried out in the boilers, 


Boiling Point. Vapour. 


Caustic Soda. 





deg. Cent. Tension. 
100 Na HO + 10H,0 256 — 
99 +15 ,, 237 = 
2” + 20 ” = 
” + 25 ” aoa 
” + 30 ,, —_ 
” + 35 ” 13. 
= + 40 ,, 10.2 
” + 50 ” 7.7 
” + 60 ” 6.1 
ee + 70 ,, 5.1 
” + 80 ,, 4.2 
ss 4- OD a, 3.6 
os +100 ,, 3 
a3 +160 ,, 1.35 
” +200 ” 99 
” +300 ,. 4 
4 +400 5, 107 3 


Fig. 1 on the preceding page is a sketch of the boiler 
and engine which were employed for the first series of 
tests. The larger cast-iron cylinder of 210 millimetres 
(St in.) in diameter and 3150 millimetres (10 ft. 5 in.) 
long, with the vertical dome of 20.8 inches in height, 
contained the water, the inner wrought-iron cylinder 
of 6.1 inches in diameter, and 4 millimetres (} in.) thick, 
contained the caustic soda. Steam from the boilers of 
the works entered through / into the outer boiler, and 
through ¢ into the cylinder (5 inches in diameter, .7 
inches stroke) of a small engine, with a flywheel 
28 in. in diameter, to which a brake could be ap- 
plied. The exhaust steam passed through a and o into 
the lower end of the inner pipe, and through v, with the 
valve open, out into the air, if not fully absorbed by the 
soda. Three thermometers permitted of measuring 
the temperatures in the outer boiler, of the soda lye in 
the inner one, and of the exhaust steam. The quan- 
tity of water evaporated could be ascertained at any 
moment. The lye was, moreover, weighed before and 
after each test. 

Experiment 1 commenced with water of 147 deg. Cent. 
(296.6 deg. Fahr.), and a charge of 35 kilos. (77 lb.) 
of solid caustic soda. As soon as the exhaust steam 
reached the soda, the temperature of the soda lye 
which was now being formed, rapidly rose to 150 deg., 
whilst the vapour tension decreased. It took about 
25 minutes to establish a constant difference of tempe- 
rature for the inner and outer boiler, the absorption 
and dissolution of the soda, and reciprocally the heat- 
ing of the water or steam in the outer cylinder from 
this source, proceeding gradually. This difference of 
about 9 deg. Cent. was maintained for ten minutes 
when steam appeared at v, showing that under the con- 
ditions existing,the soda was no longer able to condense 
all the vapour. For the next three minutes the ex- 
haust steam was discharged directly into theair without 
passing through the soda. During this period the steam 
temperature sank to 134 deg., and that of the soda to 
143 deg. ; the soda was then again capable of con- 
densing, and continued so for 22 minutes. Fig. 2 is a 
graphic sketch of this test. The horizontal line marks 
the time, the vertical axis the temperatures in degrees 
Centigrade, the upper dotted curve represents the 
soda temperature, and the lower one that of thesteam ; 
the shaded space marks the pause during which the 
soda condenser was not working. Fig. 3 explains in 
the same way how quickly the temperature sank when 
the same boiler, without any soda charge, and engine 
were worked with steam of 154 deg. (curve a) and 
147 deg. (curve). In both cases, the brake load of 
10 kilogrammes (22 lb.) had soon to be reduced tod 
kilogrammes ; but even then the engine soon stopped 
altogether. Numerous other trials showed that a con- 
siderable time would always elapse before a constant 
difference of temperature, the indication of a regular 
process, could be attained, and more satisfactory re- 
sults would hardly be expected with this arrange- 
ment of boiler. 

An old Schwartzkopff tramway engine served for the 
second series of experiments. The diameter of the 
cylinder was 5.70 inches with a stroke of 9.84 
inches ; the original boiler had been replaced by the 
one illustrated in Fig. 4. Here the inner space D 
was for the water, the outer N for the soda; the steam 
passed through d into the cylinder, and from 
there through a, back into the soda condenser. This 
arrangement was not promising, the thin layer of soda 
at the bottom, between the plates of N and D, was 
exposed to all the cooling influences from outside, 
and would scarcely assist in heating D; then there 
was only one pipe at the side for the entrance of 
the exhaust steam, At the end of the tests, the soda 
at the bottom was found to have solidified; it probably 
was in this condition during the whole experiments, 
and the efficiency curves of Fig. 5, in which, as in the 
following diagrams, the shaded portions mark the 
active periods, and the blank spaces the pauses, illus- 
trate the enormous difference of 44 deg. Cent. and more. 

The trial runs took place on a line of only 262 ft. 
in length; at the end of each run, during which a 











pretty regular speed of 10 ft. per second was 
kept up, the brake had to be applied sharp, and 
the locomotive reversed ; this, of ceurse, necessitated 
an unusually high steam consumption, and the trials 
resembled what occurs on a _ steam tramway 
under most unfavourable conditions. When the 
boilers had been filled with soda lye ef 155 deg., 
and water of 150 deg., it became necessary to repair 
the manhole, which was not tight; and finally the 
experiment was started with fresh steam, but with the 
old soda, which had meanwhile cooled down to 
120 deg. Still, Fig. 5 demonstrates that after forty- 
five minutes’ run, and thena pause of ten minutes, the 
curves became parallel, although there was a space 
representing 40 deg. between them. Notwithstand- 
ing all these faults and ditliculties, the boiler (Fig. 4) 
ran for six hours on several occasions, pulling a load of 
3500 kilogs., in addition to the locomotive weight of 
53870 kilogs., and a soda charge of 1000 kilogs., making 
altogether about ten tons; and this is the same locomo- 
tive which took Mr. Honigman and his guests, seated 
in two cars, through the streets of Aachen when he, in 
June, tirst introduced his invention to the public. 

The next boiler, Fig. 6, was expressly designed to 
meet the requirements of the case. The water reser- 
voir was again the inner vessel, but it had ninety pipes 
projecting into the soda lye ; and the exhaust steam, 
issuing from a perforated spiral at the bottom of N, 
had to force its way right through, so that the disposi- 
tions for the distribution of heat and absorption were 
materially improved. In a preliminary experiment 
with 1000 feet of water of 149 deg. Cent., without 
any soda charge, the locomotive with one empty 
wagon was after ten minutes, unable to start at certain 
positions, and after twenty-four minutes unable to 
start at all. The satisfactory results obtained after- 
wards with the soda condenser in action will be sutti- 
ciently clear from the diagram, Fig. 7; the two curves 
are regular and almost parallel, the difference of 
temperatures only amounts to 8 deg. on an average, 
and this difference was still further decreased during 
some of the other very numerous runs. To avoid the 
great waste of steam, caused by the frequent reversals 
on the short line, it was decided to stop simply by 
brake power ; the dotted line a marks this change. At 
d, that is after an active period of 2 hours 47 minutes, 
so much of the water in D had been evaporated and 
condensed in N that its line in D was only 3.15 
inches above the heaters, whilst the lye in n stood 
14.5 inches above this water line. This incon- 
gruity naturally led to overheating on the bare plates, 
which manifested itself in sudden increase of pressure, 
amounting finally to .4 atmosphere at each closing of 
the valve. 

During some of the subsequent tests the boilers were 
discharged and refilled when necessary. It is needless 
to remark that the quickness and economy with which 
this recharging can be effected will, to a great extent, 
determine the value of the new condensers. Even 
with suitable arrangements for quick recharging at 
intermediate stations, the process would not become 
continuous, but it would have considerable advantages 
over one rival at least, which it is claimed is especially 
adapted for steam launches, viz., the accumulator 
batteries, whose recharging or replacing is not at 
at present reduced to practical conditions. 

The fourth and last test boiler experimented upon, 
was vertical and served to drive a two-cylinder engine 
(cylinders 4.72 inches in diameter, 6.29 inches stroke) 
of form and size suitable for small steamers, 
the pipe discharging the exhaust steam making a turn 
and a half at the bottom of the basin x. The results 
were satisfactory in so far as regularity of action was 
concerned, but the difference of temperature was 
again high, and from faults similar to those under 
which the boiler (Fig. 4) laboured. Whether the im- 
proved boiler (Fig. 5), which was finally coupled with 
the sameengine, really offers the most advantageous con- 
struction for distribution of heat, and a heating sur- 
face of constant size, need not be discussed here; the 
diagram (Fig. 9), at any rate, speaks in favour of this 
pattern. 

During these trials the soda boiler was either in 
communication with the air or not. If open, the 
soda stood under atmospheric pressure,and the period 
of absorptive capacity of the lye showed itself by 
the appearance of steam at the open valve. There 
was never any objectionable noise or foaming of the 
soda, except when rapeseed oil was used as a lubricant; 
mineral oils gave perfect satisfaction. When the soda 
boiler was kept hermetically closed, the limit of ab- 
sorption had to be ascertained by watching a gauge 
in the soda boiler, and a thermometer in the 
exhaust steam pipe; the latter kept during regular 
working periods steadily at 104 or 105 deg. Centi- 
grade (220 Fahr.), in accordance with calculations. 
No counter tension of any importance was noticed in 
the closed soda boiler; in any case it could 
easily be released by an _ occasional opening of 
the valve. Ejectors to create a partial vacuum 
(not lower than 15 inches) were sometimes employed 
with good effects; towards the end of the process, 
the rarefaction had, however, to be abandoned 





as it tended to lower the boiling point of the soda 
lye. A suitable vacuum might perhaps be obtained 
by means of a small air pump. 

We have not as yet touched upon the second, but by 
no means less important side of the question, that is, 
the economy of the re-concentration of the soda lye. 
After a certain number of hours the soda will have 
become too diluted ; it may be reconcentrated by eva- 
poration, but it has yet to be ascertained whether it 
pays to run a locomotive without fire, but with soda 
as a condenser and fuel magazine, if afterwards more 
coal has to be employed to make the soda again fit for 
further service? ‘Time and circumstances did not 
allow Professor Riedler to investigate this point fully. 

For want of suflicient soda lye, a mixture of solid 
caustic soda and water was for two days heated ina 
semi-globular open boiler with rather wasteful flues ; 
each kilogramme of coal evaporated 4.5 kilog. (5.6 kilog. 
in a second experiment) of water from the lye, which 
was comparatively strong ; the same boiler evaporated 
6 kilog. of water per kilogramme of coal (440 Ib. of coal 
yielding 2640 lb. of steam). 

That this reconcentration would not cause much 
additional cost and trouble on larger works is clear ; 
for smaller installations, however, which do not justify 
the laying down of a special plant, this process 
will probably cause dithiculty. Mr. Riedler assures 
us that practically no losses of caustic soda, arising 
from volatilisation, could be detected; this may 
at once be granted, but it would be more important to 
learn what percentage of the caustic soda became use- 
less by absorbing carbonic acid, both during the process 
and the evaporation. 

The general conclusions arrived at cannot but be con- 
sidered favourable to the new soda condensers or boilers. 
They have no pressure to sustain, are safe and 
therefore admissible in a wider sense than ordinary 
boilers ; they work noiselessly and issue no smoke, and 
are in none of these respects inferior to their electrical 
rivals. That satisfactory efliciency can be attained 
has been proved ; here they range again ona level with 
the electric motors, They do not want any fire, 
nor do they give sparks ; for transmission of power 
to a distance, they require very careful provisions 
against losses of heat by radiation, but any de- 
ficiency in this respect simply involves loss without 
bringing danger, as trom bad insulation. It has, more- 
over, been recognised that practically a soda lye with 
about 20 to 25 per cent, of water, corresponding toa 
boiling point of 210 deg. (410 deg. Fahr.) will answer 
best ; if now a pressure of four or five atmospheres is 
sufficient, as it will be in many cases, this pressure 
may be obtained by feeding the boiler with water of from 
80 deg. to 90 deg. (176 deg. to 194 deg. Fahr.), that is, 
water below its boiling point. That would be a material 
recommendation. Defects of the soda boilers will no 
doubt become manifest when they are in regular use. 
A deterioration of the metal used may be feared, 
and would be a serious matter, but this objection is 
not fatal, since the caustic alkalis are, at present, com- 
mercially concentrated in iron vessels. Both wrought 
iron and castiron are not supposed to be attacked by 
caustic soda below 200 deg. Cent. (390 deg. Fahr.) and 
the boilers stood their three months’ working period 
very well. Yet even assuming that the soda attacks 
the iron of the boiler, and damages both the iron and 
itself, the boilers need after all not become more short- 
lived than the ordinary boiler with the fire outside 
and the scale inside. The new condensers have already 
been introduced at some tramways and mining works 
on the Continent, so that further veluable evidence 
may soon be looked for. 





ELECTRIC LIGHTING NOTES. 
TuE Commissioners of the Fisheries Exhibition have 
awarded a diploma of honour to Lord Elphinstone and 
Mr. Charles Vincent, F.R.S.E. 


The Simplex Electric Light and Plant Company 
have purchased the patents and plants of the Protector 
Lamp and Lighting Company, and have taken the 
Valley Mills, Eccles, Manchester, as manufacturing 
premises. The managing director is Mr. W. E, 
Teale, of Worsley, and the electrician Mr. KE. Fahrig. 

The Edison and Swan Company are about to light 
the grand and pillar halls of the Cannon Street Station 
Hotel with about 200 lamps. A Marshall vertical 
engine and an Edison K dynamo will be used. They 
are also about to install a 250-light Edison plant at 
Messrs. Shanks and Co.’s new works in course of 
erection at Johnstone, N.B., and two K dynamos for 
lighting Messrs. Brown Brothers’ new tweed mills, at 
Galashiels, N.B. 





Mr. Augustus Harris has introduced with great 
effect the electric light into the transformation scene 
at the Drury Lane pantomime. The lights are fixed 
on to the fairies’ heads, and at a given signal are 
turned on simultaneously with very great effect. The 
lamps, batteries, and fittings have been designed and 
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manufactured by Messrs. Woodhouse and Rawson, of 
11, Queen Victoria-street, E.C. A very small secondary 
battery upon a slightly new principle is used, weigh- 
ing about 1} lb. 

The s.s. Ruapehu, the third of three vessels lately 
built by Messrs. John Elder and Co., of Glasgow, 
for the New Zealand Shipping Company, went het 
trial trip on the Clyde last week. Like her sister 
ships the Tongariro and Aorangi, she is fitted through- 
out with the Edison system of electric lighting. The 
generating plant, which is in duplicate, consists of 
two 250-light Edison-Hopkinson dynamos running with 
full load at about 470 revolutions per minute and driven 
by rope belting from two of J. and H. Gwynne’s 
vertical high-speed engines. The Ruapehu leaves the 
Albert Docks for New Zealand on the 10th instant. 





The latest form of the Coad primary battery is on 
view at the offices of Mr. L. A. Groth, 30, Finsbury 
Pavement, E.C. The elements are zine and carbon, 
the latter being in a depolarising solution of which the 
chief constituent is chromic acid, but of which the 
exact formula, after the usual practice of battery in- 
ventors, is kept secret. It is stated that a company is 
being formed to work the patents, and that it will 
supply batteries and lamps free of cost, only charging 
a yearly rental at about, or less than the cost of gas. 
The electromotive force of the battery is 1.85 volts, 
and it will work forty hours without recharging. It 
is claimed that the economy is due to the value of one 
of the residuals (a salt of chromium), which is avail- 
able for the manufacture of paint. 

The Fine Art Exhibition, which was held in Dundee 
during the past season, and which was closed last 
week, seems to have owed a large measure of its 
success to the very efficient manner in which the 
galleries were lit up by the Northern Electric Light 
Company. It is stated that members of the Royal 
Academy of London and other visitors from the metro- 
polis, were warm in their praises on that point, all 
declaring that nowhere in any of the London exhibi- 
tions had the electric light been so successfully 
managed as in Dundee. Mr. 
to the company, has received great praise for the 
personal attention which he gave nightly to secure the 
success that was attained. 

On the evening of Friday, the 13th inst., the 
employés connected with the new and rising industry 
of electric lighting in Glasgow held their first social 
festival in the Victoria Hall, West Regent-street. At 
the entrance of the place of meeting there were 
placed a couple of Andrew’s are lamps, and inside 
the hall there were festoons of incandescence lamps 
artistically disposed, the current being obtained from 
the offices of the Edison and Swan Company in West 
George-street, where the motor employed is a Clerk 
gas engine. The effect was very satisfactory at all 
points, the lights being both brilliant and steady. Mr. 
Charles T, Grant occupied the chair, and he was sup- 
ported by a number of gentlemen, including Messrs, 
J.M. Munro, Richard Miller, Thomas Wright, J. D. F. 
Andrews, W. C. Cotton, &c., all representing electric 
lighting firms and companies located in Glasgow. 
There was a large turn-out of the workers and their 
friends. After tea the chairman delivered an opening 
address, in which he dwelt in considerable detail on 
the prospects of electric lighting. 

The International Electric Company held its general 
meeting on December 31. The report stated that con- 
tracts had been entered into to the gross value of 
13,801/., and that the revenue from lighting contracts 
was 7641/., with an early prospect of an increase to 
11,2097. The company has arranged to light the 
whole of the Imperial Opera House in Vienna, the 
streets of Temesvar, in Hungary, and to supply con- 
ductors and fittings for a installation of 1400 lamps in 
the palace of the King of Roumania. The street- 
lighting is to be effected by Lane-Fox lamps and Brush 
dynamo machines, the lamps being arranged in multiple 
series and the wires being carried overhead. The 
company has issued 26,688 shares, on which 3/. each 
has been paid, and has allotted 13,600 shares as partly 
or fully paid. They owe 3543/., and have 1208/. in 
hand, 1258/7. lodged as caution money, and 17741. 
due to them. Their patents have cost 27,000/. in 
cash, and 48,000/. in shares, and their stock is valued 
(included erection) at 34,320/. The general expendi- 
ture during the previous eighteen months amounts to 
20,434/., of which the principal items are brokerage 
on issue of shares, 981/.; directors’ fees, 2000/. ; 
salaries, 8099/.; rent and taxes, 1975/.; travelling 
expenses, 1686/.; wages (exclusive of contracts), 
19041, 





The s.s. Adriatic, of the White Star Line, is now 
added to the long list of vessels fitted with the electric 
light. The dynamo machines are in duplicate. Each 
machine is driven by a pair of coupled vertical engines 
and is of sufficient capacity to light the whole ship. 


Loring, the manager 
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ach engine of each pair is capable, when under main 
boiler steam and connected to the condenser, of driving 
at least 80 per cent. of the lights, thus giving a large 
margin of power under ordinary conditions, and enough 
to do the work when the donkey boiler only is used. 
The lamps are of the newest Swan type of 56 volts, 
and are about 280 in number, partly ef 12 ¢.p. and 
partly of 20 c.p., all wired in multiple are. The 
wiring has been so arranged that the main groups 
of lights can all be controlled from the dynamo-room, 
but this arrangement will only be used in cases of 
emergency, the ordinary working being that each 
light or small groups of lights can be lit or put out at 
any hour of the twenty-four. The wires are all run 
in wood casings, and each wire has its separate groove. 
The fittings, holders, switches, cut-outs, &c., are all 
of the newest patterns. Many of the fittings have 
been made so as to admit of their being put up or 
taken down by inexperienced hands at a moment’s 
notice. The engines were built by Messrs. Marshall, 
Sons, and Co., of Gainsborough, who have spared no 
pains to make them perfect. They are connected to 
the dynamos by a continuous rope, working in a 
grooved flywheel and pulley. A sliding frame bed- 
plate has been used so that the rope can, if necessary, 
be tightened while running. The machines, bed- plates, 
and driving gears are of Messrs. Siemens Brothers’ 
type, this contract having been obtained by the Swan 
Company before amalgamation with the Edison Com- 
pany. 


Some time ago we announced that the Caledonian 
Railway Company had arranged with Messrs. Norman 
and Son, electric lighting engineers, Glasgow and 
Barrow, to light up the Grangemouth Docks entirely 
by means of arc lamps. The contract is now completed, 
and last Friday night the whole of the installation 
was, in a semi-public manner, put to the test. There 
were present Mr. Macpherson, chief magistrate of the 
burgh, and a number of Police Commissioners, together 
with several representatives of the Railway Company. 
The electrical arrangements in this installation com- 
prise two Crompton-Biirgin dynamos of the D or largest 
type. They are each capable of supplying ten are 
lights of 3000 candle power each, and they embody 
all the most recent improvements in construction. 
Their behaviour while working is all that could be de- 
sired. The lamps are arranged on alternate circuits, 
so that one of them can be switched out, and still 
leave the docks comparatively well lighted. Both cir- 
cuits have been carried completely round the docks, 
and pass under them no fewer than five times, the total 
length of the two circuits being nearly three miles. 
They are run upon wrought-iron telegraph poles, the 
design of the contractors. The lamps are carried on 
Norman and Son’s special electric light poles, at a 
height of about} 50 ft. These poles have special ar- 
rangements for raising and lowering, and the use of 
loose connecting cables is entirely dispensed with. 
Twelve Crompton-Crabbe are lamps are used in the 
installation. They are of the focussing type, and 
similar to those which were recently introduced by 

. in the lighting of the Tulloch 
The motive power is supplied by 
one of Well’s compound balance engines, made from 
the designs of Messrs. Lamberton and Co., Coat- 
bridge, who are the sole makers of this type of 
engine. 








IRONMAKING BY Prison Lasovr.—It is announced that 
the State of Texas is erecting a blast furnace at Rush, 
Cherokee County. The labour employed will be that of 
the inmates of the Penitentiary 


THE LATE Sir W. Sremens’ Witt.—The will of the 
late Sir William Siemens, F.R.S.,° D.C,L., LL.D., of 12, 
Queen Anne’s Gate, Westminster ; 3, Palacehouses, Bays- 
water ; and of Sherwood, Tunbridge Wells, was proved on 
December 29th, 1883, by Mr. Alexander Siemens, Mr, 
Joseph Gordon-Gordon, and Mr, John Wrexford Budd, 
the executors thereof, the probate being stamped to cover 
personal estate in the United Kingdom, vf the gross 
value of 382,423/. 12s. 5d. Under the will, which is 
dated August 21st, 1882, Sir William Siemens gives to 
his widow, Lady Siemens, certain pecuniary and specific 
legacies, and an annuity of 4000/., and a life interest in 
his freehold property, Sherwood, Tunbridge Wells. He 
gives various pecuniary and specific legacies to relations, 
friends, assistants, and others; 2000/. to the German 
Hospital, Dalston; and 1000/. each to the German 
Society for Benevolence, the Tunbridge Wells Infirmary, 
the Scientific Relief Fund of the Royal Society, the 
Benevolent Fund of the Institution of Civil Engineers, 
and the Pension Fund of Siemens Brothers and Co. 
(Limited). There are also legacies to domestic servants 
who have been five years in hisemploy. The testator 
makes provision by his will for the carrying on, under the 
same management as during his lifetime, of his civil- 
engineering business, including his patented inventions ; 
and his residuary estate is directed to be held in trust for 
such of his brothers and sisters and nephews and nieces 
as were living at his death, and, as being males, have 
attained or attain 21 years of age, or, being females, have 
attained or attain that age, or have married or marry, in 
equal shares.—TZhe Times. 
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MACHINE GUNS. 
To THE Epitor oF ENGINEERING. 
S1r,—For several months past writers for the Army and 


Navy Gazette and the United Service Magazine have shown 
zeal if not wisdom in their efforts to write the Nordenfelt 
gun into public favour, one writer going so far as to say 
“*we regard the Nordenfelt machine gun as the best type 
of machine guns as yet constructed, and in speaking of 
this class of weapon we shall assume that the Nordenfelt 
is the one to be adopted by the Government and confine 
ourselves to the rifle-calibre Nordenfelt.” In a previous 
article the same writer sets forth as the reasons why ma- 
chine guns have not yet been adepted as a regular 
portion of the armament of the British Army : 

1. ‘* The Horse Guards dislike all novelties. 

2. “‘The War Office shrink from any addition to the 
cost of the army. 

3. ‘‘ The artillery advisers of the Secretary of War look 
coldly on the machine gun as it was not inventedat Wool- 
wich.” 

Later on this writer speaks of the “‘ civilian authorities of 
the War Office as necessarily ignorant, but unfortunately 
all-powerful, and finds it difficult to understand how they 
could have arrived at any other conclusion than that 
which to us and the majority of impartial soldiers who 
have studied the subfect appears inevitable.” 

Notwithstanding the fact that at the very exhaustive 
trials at Shoeburyness by Government officers high in 
authority, the Nordenfelt gun, although its performance 
was admirable, was not placed at the head of the list, yet 
a stranger in reading these various articles might with 
reason infer that in reality there was but one machine 
gun and that the Nordenfelt. 

One special advantage claimed for the Nordenfelt gun 
isin the reciprocating lever for actuating the various 
parts as compared with the continuous rotary motion of 
the Gatling, the Hotchkiss, and the Gardner. This 
claim from a mechanical stand-point is obviously ill- 
founded, but as itis persistently claimed, if left without 
denial, it may become misleading. 

The primary lessons in natural philosophy point out 
that to stop a body in motion requires the same power 
that is necessary to set it in motion at the same velocity, 
and as a reciprocating motion cannot be given without 
intervening stops, it tollows that the momentum acquired 
in making the motion and the power necessary to arrest it 
is completely lost at each termination of the motion of 
the lever, and it should be noted in this connexion that 
the time that any one man can maintain continuous 
firing is in inverse proportion to the power required. 

If the Daily Telegraph was printed in a reciprocating 
press at the same speed that it is now printed on a 
rotary one, new presses would be required at every daily 
issue. 

This inability to work the Nordenfelt lever at the same 
speed as guns actuated by continuous rotation is practi- 
cally;admitted by one of Mr. Nordenfelt’s ‘most zealous 
advocates.* ; 

He says “ The five-barrelled Nordenfelt has fired as 
many as 600 rounds per minute, but it may be assumed 
that in the field 500 rounds would be the utmost limit,” 
or in other words 100 volleys, while the record of the 
triuls at Shoeburyness and the official figures of the more 
recent trials at Turin shows that 200 volleys per minute 
can be readily maintained by the Gardner gun actuated by 
a rotating crank,a speed wholly incompatible with a re- 
ciprocating movement. 

In convenience of manipulation, the reciprocating lever 
presents no points of advantage, and in several particulars 
compares unfavourably with the crank. 

The vertical and lateral adjustments of the gun together 
with the firing, is a three-handed operation, and cannot be 
performed simultaneously by one man with either system, 
and where it is necessary or desirable for one man to 
‘“‘lay” the gun and fire it, the lever must be at rest and 
in such a position that a slight forward movement will- 
fire the gun, and the crank can be manipulated in pre, 
cisely the same manner, while with continuous firing 
the jerky motion of the lever seriously interferes with 
exact sighting, and in this respect is not to be com- 
pared with the much smoother motion of continuous 
rotation. 

With every change of elevation or depression the crank 
is equally convenient, while the extreme elevation or de- 
pression of the gun leaves the lever in a very awkward 
position to manipulate. x 

Without any disposition to decry one system or extol 
the other, I deem it but right that the merits or demerits 
of each be fairly set forth, hence this letter, and I 
thank you for permitting me to take up so much valuable 
space, 

MECHANIC. 








TRAMWaYS IN CuIcaco.—Chicago now possesses 20 miles 
of cable tramway, on which the steam engines do the 
work of 1970 horses. The increase of speed since engines 
were substituted for horses amounts to 25 minutes on four 
miles, 

Frencn Cannon.—A number of large guns destined for 
coast defence, and for the armament of ironclads, are 
now being made at the Ruelle Foundry, near Angou- 
léme, which has always made a speciality of supplying 
the French artillery. There are two types of guns in 
course of construction, both breechloaders. One is of 
steel, and the other of cast iron, banded with steel. The 
weight of each is 98 tons ; the projectile weighs 15$ ewt., 
and the charge is 52 cewt. The transport of these guns 
will require the construction of special sixteen-wheel 
wagons. 





* See January number of United Service Magazine, 
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WE annex illustrations of a new type of cupola and 
receiver designed and patented by Mr. Stewart and 
constructed by Messrs. Thwaites Brothers, of Brad- 
ford. Its salient feature is that it contains three 
zones of fusion, surrounded by as many rows of 
tuyeres, AB, CD, EF, Figs. 1 and 2, termed re- 
spectively lower, middle, and upper zones. In the 
top row A B, each tuyere is provided with a shut-off 
valve. These valves have their plugs connected to- 
gether by pitch chains, and are operated simultaneously 
by one handle. The rows of tuyeres are all inclosed 
in a circular belt, and opposite each tuyere is a cover 
provided with a coloured mica disc. The cupola is 
arched over at the top G, and has an opening H 
fitted with a damper-door for the escape of the gases. | 
It stands upon a cast-iron plate on four pillars, and | 
is provided with a drop bottom. In the front there 
is fixed the receiver provided with a spout, and large 
enough to hold a very considerable quantity of melted | 
iron. The stand-pipes II to convey the blast from the | 
blower, are two in number, one on each side. The 
receiver is also connected with the pipe K and ejector 
valves M, in order to draw the surplus or waste heat 
from it and force it into the tuyere chamber ; and by a 
simple arrangement of the ejector valve M, the blast 
can be turned into the receiver at or below the surface 
of the metal, to refine the iron. It is claimed for this 
cupola that it melts its charge rapidly, with the mini- 
mum quantity of fuel, and is not more expensive than 
the usual construction. There is an absence of flame 
at the top, carbonic acid gas alone escaping, without 
any combustible gases; and the work’is done with great 
regularity and little trouble at the tuyeres. These 
cupolas are made of melting capacities from one ton to 
twenty tons per hour. That shown in our illustration 
is of about four tons capacity per hour, and takes a bed 
of coke of about 4 cwt.; whereas in ordinary furnaces 
about 13 cwt. is the usual bed charge, thus giving an 
advantage of about 9 cwt. of bed coke. Its approxi- 
mate dimensions are as follows: External diameter of | 
shell, 4ft.; total height from ground line, 24 ft.; height 
from ground line to under side of air belt, 5 ft.; depth 
of air belt, 2 ft. 6in.; diameter of air belt, 5 ft. 6in.; 
melting part of cupola, 3 ft. 6 in. deep and 1 ft. 10in. 
diameter, widening out to an internal diameter of 3 ft. 
in the upper portion; thickness of lining at melting 
part, 1 ft. lin., upper portion 44 in.; internal diameter 
of receiver 3 ft., and depth 3ft.; height of tapping hole 
from ground line, 2ft.3in. Figs. 3 and 4 show a ver- 
tical section and plan of a cupola with the space for the 
melted metal inside and near the base in the ordinary 
manner. The arrangement of tuyeres, air belt, valves, | 
&c., is the same as with an external receiver, with the 
exception of the ejector valve, which is not necessary 
in this case. The base of the cupola is securely fixed | 
to a cast bed-plate. The engraving shows the upper 





portion of the cupola wanting from the first joint above | 
the air belt, as Messrs, Thwaites Brothers find it con- | 





STEWART’S CUPOLA. 
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venient in some cases to supply them in this form, in 
order to render them easy of transport, and the pur- 
chaser can complete them to his requirements. In 
practice a narrow gauge line of rails, 15 in. wide, is used 
for rapidly and conveniently conveying the molten metal 
from these cupolas to any required mould by means of 
portable receivers, one of which is shown in Figs. 5, 6, 
and 7. It consists of a wrought-iron casing, firebrick 


lined, and mounted on a neat angle-iron frame, sup- | 


ported and carried on flanged wheels of the same gauge 
as the portable rails laid round the foundry. To one 
axle of the carriage is fixed a wormwheel actuated by 
a worm and handwheel, to permit of the easy transit of 


the receiver by hand, and to prevent its movement, &c. | 


whilst the metal is being discharged. This receiver is 
also fitted with a spout for tapping, and with two 
plugged holes, one on each side of the arched cover, for 
charging and for the escape of gases. The advantage 
of these portable receivers is that any number of them 
can be used in running large castings, without inter- 
fering with the ordinary work of the overhead travelling 
crane. Figs. 8, 9,10, and 11 are illustrations of the 
small valve fixed inside the air belt of the cupola, for 
the purpose of regulating the ingress of the blast 
through the top row of tuyeres to the upper zone of 
fusion in the melting part of the cupola, A B, Fig. 2. 
These valves are generally brought into operation when 
blowing the charge down. 





| blished on both sides of the piston. 


CONSTRUCTED BY MESSRS. THWAITES BROTHERS, ENGINEERS, BRADFORD. 
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- STEAM ENGINE GOVERNOR. 

We illustrate on the opposite page a new form of 
governor, the design of which is the combined work of 
Messrs. Guhrauer and Wagner, of the firm of Ganz 
and Co., in Budapest. The object of the designers 
has been to construct a governor which can be made 
of any desired power for the purpose of actuating 
an expansion slide valve, without necessitating heavy 
rotating masses. To attain this purpose a compara- 
tively small high-speed governor is made to operate 
the slide valve of a steam cylinder, and the motion of 
the piston is transmitted by coupling rods and bars to 
the expansion slides. Fig 1 shows a section of this 
governor, from which the construction will be readily 
understood. A hollow spindle G, through which the 
governor spindle passes, carries a piston. A hollow 


| valve rod EK, forming the continuation of the governor 


spindle, slides in the piston rod, which latter just above 
and below the piston has openings A and B, while 
the hollow valve spindle E has one opening C (see 
Figs. 5 and 6). The pipe D admits live steam to both 
sides of the little piston, thus keeping the piston, in 
whatever position it may be, in equilibrium, When 
the governor spindle rises or falls the hollow valve 
spindle follows these motions, and one of the passages, 
A or B, comes more or less opposite the passage C, 
allowing steam to escape from that side of the piston 
through the pipe E. In consequence of reduced pressure 
the piston will now move towards that end of the 
cylinder which is open to the exhaust, until the 
passages are again closed, and equilibrium is esta- 
The movements 
of the latter are transmitted through a cross-head F 
on the hollow spindle, and links K to the lever H, the 
free end I of which is connected to the expansion gear, 
It is obvious that by making the diameter of the 
cylinder large enough a heavy gear can be worked by 
it, since variations in the friction of the valve gear do 
not affect the action of this governor. The rotating 
masses of the governor have really only to overcome 
the friction of the rod in the stuffing-box, and that of 
the valve spindle in the hollow piston rod, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To THE EpiTorR OF ENGINEERING. 

Srr,—It seems to me that before the discussion on this 
subject is concluded in your coluinns, and before the mem- 
bers of the Institution decide at the general meeting to be 
heldon Thursday next, whether they will allow the Institu- 


tion to be placed in a ridiculous position, and its useful in- 


fluence diverted for the benefit of its secretary, something 
should be publicly said not only as to the part Mr. Paget 
has taken in the present difficulty, but the position he is 
placed in. 

I believe that most of our members will warmly 
approve of Mr. Paget's conduct in setting up an active, 
and what I hope will prove a successful opposition to the 
enroachments of Mr. Browne, and I am sorry to hear 
that in certain quarters endeavours are being made to 
spread reports with a view to disparage the good Mr. 


Paget has done; he is being branded as a man full of | 
prejudices, always in opposition upon every possible | 


subject, and consequently unfit to occupy a seat at the 
Council table ; he is moreover accused of an unwarrant- 
able hostility to Mr. Browne, and it is even stated that 
his present action is due not so much to areal regard for the 
interests of the Institution as to an antipathy for the 
secretary. It seems to me that all thinking men must at 
once see the fallacy of these charges; every one who knows 
Mr. Paget is aware that they are untrue and unwarrant- 
able. However, all the members do not know Mr. Paget 
personally, and such may be led to believe the charges 
made against him, if attention be not called to their 
emptiness, 

If it is true that Mr. Paget has sometimes been placed 
in the painful position of being in opposition to a portion 
of the Council; it is no less certain that he has often been 
heartily supported by the majority and has always stood 
up boldly and often successfully against what he has 
known to be wrong. Whatever he undertakes, he does 
thoroughly, and he has more than once averted dangers 
which have threatened the Institution. I hope that 


members in whose hands the issue of the question lies, will 
not be influenced by any disparaging remarks set afloat 
about one who has so thoroughly proved his sincerity, 
energy, and ability to serve the Institution. 

I think that such an important question as the present 
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| one should not be decided at a meeting, which cannot be 
| representative, but by ballot, so that each member should 
| have an opportunity of giving his vote. If it is desirable 
| that a saving be effected, the secretary’s resignation 
having been already accepted, why not promote the 
| assistant secretary to the post of secretary, which he richly 
deserves, and which I am sure he would fill, to the satis- 
| faction of all? We should then know that our interests 
were being thoroughly attended to, and we should have 
the privilege of using the rooms of the Institution and of 
having the services of the employés without putting our- 
selve under an obligation to their chief. 
IT an, Sir, yours truly, 
Westminster, January 16, 1884, HENRY CHAPMAN. 


To THE Epitor OF ENGINEERING. 

Srr,—Doubtless many of your readers interested in the 
question will agree with ‘‘A Lover of Justice” in your 
issue of yesterday, that more work can be got out of a 
labourer by the piecework system than by fixed wages, 
but what about the quality? Anybody who has much to 
do with the piecework system knows that without very 
strict supervision, scamping of work creeps in; well, then, 
is the Council of the Institution prepared to devote more 
of its time to see that the secretary and his ‘‘ own” staff 
do not do their work inefficiently? 

By the preposed plan it is suggested a saving of 3007. a 
year may be effected. Are the finances of the Institution 
at such a low ebb that it should become necessary to farm 
the work of the secretary and his clerks, ‘‘ to get the work 
better done” to effect such a paltry saving? 

The secretary being paid a good salary for doing the 
work of his office let him be content ; if he is not, let him 
make way for some one who does not want to practise for 
himself at the expense of the Institution. 

“A Lover of Justice” is an employer of labour, 
would he permit any of his staff to do as the secretary of 
the Institution proposes to do? If he would not, does he 
think his staff entitled to dub his policy ‘‘a dog-in-the- 
manger one” ? 

Then with regard to the questionable conduct, &c., 
does ‘‘ A Lover of Justice” think that if the Council had 
previously displayed such an instance of mismanagement 
that they would have been elected? but having been 





elected I do not see that they are necessarily to be sup- 





ported in doing aught against the interests of the Institu- 
tion. 

As for those who have the management of any Institu- 
tion, knowing what is for its interest better than compara- 
tive outsiders (to which dves ‘‘A Lover of Justice” 
belong’), I agree that in many cases it is so, but the 
present is a lamentable instance to the contrary. 

Yours truly, 
A Country M.I.M.E. 

Birmingham, January 12, 1884. 


To THE EpiTor oF ENGINEERING. 
Srr,—Allow me to join with other members of the 





Institution of Mechanical Engineers in thanking you for 
| calling attention to the extraordinary outcome of the 
| Council’s recent deliberations as set forth by the circular 
issued to members, and to express a hope that the publi- 
cation given to the subject through your columns may 
| bear fruit in bringing together a large representation of 
the Society on the 24th inst., to protest against the pro- 
| posed changes. 

I would urge on members the importance of being pre- 
sent to vote down a measure which appears to have 
nothing to commend it but the semblance of economy. 
Members have yet to learn, I take it, that the present 
system of carrying on the work of the office, has failed to 
be satisfactory, also that the Institution has reached such 
a stage of poverty as to warrant the conversion of its ex- 
pensive offices, hired expressly for the use of the Society, 
into waiting-rooms for the private clients of its secretary. 

It is rumoured that the present secretary has already 
offered to resign three or four times, and, it may be as- 
sumed, has as often been pursuaded to withdraw his resig- 
|nation. Whatever steps may have been taken from time 
| to time to induce him to retract, they appear to have had 
| but a transient effect ; what guarantee — we then that 
| the new proposals, although of such sweeping character, 
| will succeed any better in satisfying the wants of Mr. 
| Browne? For my part, with all due deference to the 

members of council, I am inclined to the opinion that a 
| man who needs to be coaxed into retaining office, is not 
| exactly the best calculated to foster the true interests of 
| the Institution. 
| It will be for the members to determine at the forth- 
| coming annual meeting whether in place of such an officer 
|it is not expedient rather to select a secretary who, con- 
| tent with a fair salary, finds his duty and pleasure in 
| furthering the welfare of the Society whose experience in 

the requirements of the office is undoubted, and whose 
| courteous and gentlemanly manner win the esteem of all 
| who know him. Sucha man the Institution is fortunate 
in possessing in the assistant secretary, Mr. Bache. It 

may well be asked, can we afford to lose so valuable a 

servant in exchange for the half-hearted service to be ex- 
| pected from ‘‘ the secretary ” under the proposed scheme 
of management ? 

Yours faithfully, 
A MEMBER FOR Many YEARS. 
To THE EpiIToR OF ENGINEERING. 

| Srr,—I am much surprised to learn from your paper 
| that it is proposed to farm out the secretarial depart- 

ment of the Institution of Mechanical Engineers, and 
| the only reason that can be assigned for such an extra- 
|ordinary proceeding being suggested, is that the idea 
emanates from Mr. W. R. Browne, and the Council, un- 
fortunately, are not powerful enough to oppose him. This 
want of firmness is not to be wondered at as, from the en- 
closed letter or circular, which evidently is not in any way 
private, I find he sent in his resignation about April last 
year. The circular is dated from 10, Victoria Chambers, 
April 27th, 1883, and is to give notice that Mr. W. R. 
Browne purposes retiring from his position in the autumn 
of 1883, and asks for private work of any kind. Now the 
Council, after having accepted Mr. Browne’s resignation 
(as it must be assumed they did), must have changed their 
minds and asked him to stay, and, as a natural consequence, 
they are in his power, hence the one-sided arrangement they 
propose to make. All employers of any kind of labour 
who have any business capacity, know that if, after one of 
| their employés gives notice, he is offered terms to remain, 
| it is not long before the employé is master and the master 
| servant; this is evidently the present relationship that 
| exists between the Council and their secretary. 
| Surely the Institution can well afford to pay a sufficient 
sum to a good man to insure his giving all his time to its 
interests, and to allow private work to be done must be 
detrimental to the proper attention to the Institution 
business, and ought to be at once stopped ; all members 
who possibly can should be at the annual meeting to sup- 
| port Mr. Paget’s sensible motion. 
I remain yours, &c., 

AN Employer OF LAzovr. 











To THE EpIToR OF ENGINEERING. 

Srr,—I am not surprised that one of your correspon- 
dents last week suggested that if the proposed radical 
| change in the management is to be made from “‘ motives 
| of economy, would it not be better to increase the sub- 
| scription to three guineas.” This is a most natural idea, 
| but it should be known that the income of the Institution 
| usually exceeds the expenditure by from 4007. to 500/. per 
| year, so that it is not a cheese-paring economy, or a larger 
| subscription that is needed, but greater efficiency and 
| activity. 
| Many who were much interested in effecting the re- 
| moval of the Institution to London worked for this not 
1, but as one step, towards increasing the reputa- 


| as an enc 
| tion, standing, and general usefulness of our Institution, 
| and when we found so many of our members so warmly 
| interested in, and working so eagerly at, the experimental 
| researches then commenced, we thought that this was one 
| considerable step further towards making our Institution 
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useful to the profession and to mankind in general, and 
the aid the members so fully gave by working “‘ with a 
will” on these research committees increased the interest 
and pride of the members generally in their Institution ; 
but if we are to lessen the number and the efficiency of 
the staff, we cannot expect to continue our increased use- 
fulness in this direction, nor shall we be likely to get 
such complete co-operation with the Council as has 
hitherto been so freely given in these researches by so 
many of the members. 

I should add that we have now plenty of money and 
plenty of members ready to undertake other fresh subjects 
of research, and I feel sure that if the efficiency and cordial 
assistance to be given by our staff, is fully and properly 
increased, the members will be ready to co-operate 
heartily by suggesting fresh subjects, and by joining the 
committees to undertake researches on those subjects 
which may be selected. 

In conclusion I must express the strong feeling which I 
know many others besides myself entertain that our 
Institution owes to you a great debt of gratitude for 
having been the means of giving many of the members so 
full a knowledge of this matter, and thus insuring their 
attendance at the meeting on the 24th inst. to express 
their opinion upon the radical changes proposed and 
urged upon the Council by our secretary as the price to 
be paid by the Institution for the withdrawal of his second 
resignation after it had been unanimously accepted by the 
Council. 


Loughorough, Jan. 15, 1884. 


Yours truly, 
ARTHUR PAGET. 


To THE EpiTor OF ENGINEERING. 

Srr,—It would be a pity if the warm feelings which 
have been excited, and the personalities which have, un- 
fortunately been introduced into this controversy, were 
permitted to divert the consideration of our members 
from the real points at issue 

In the first place, it is noteworthy that, out of the 
twenty-three letters which have up to the present date 
(Tanuary 16) appeared in your columns, only tivo, and 
these but faintly, support the proposed changes. I refer 
to the letters of ‘* Lover of Justice” and ‘f A Member,” 
both of which appeared in your last issue. [I am not yet 
certaia whether the latter was not ‘‘rote sarcustical.”] 
We have, then, only heard the counsel for the prosecu- 
tion, and we are still waiting to hear the counsel for the 
defence In Mr. Browne’s peculiar position, he is prac- 
tically precluded from taking part in the discussion, but 
why do not some of his friends take up the cudgels for 
him and for the Council, and give us some adequate ex- 
planation of the necessity and advantages of the proposed 
changes? We cannot all be present at the meeting on 
the 24th inst. 

Tn the second place, we are considering a document, 
and a proposal which we (outside the Council) have not 
even seen or read. I asked Mr. Browne a few days since 
if he could furnish me with a copy of the actual text of 
his proposal to the Council, but he replied that he was 
not at liberty to do so. But as our 17th Article of 
Association expressly provides that ‘‘Seven clear days’ 
notice of every meeting, specifying generally the nature 
of any special business to be transacted at any meeting, 
shall be given to every member of the Institution, and no 
other special business shall be transacted at such meeting,” 
we shall, no doubt, in the course of a post or two, receive 
full information of the special changes which are now 
imminent. 

These, I take it, are as follows : The proposed dismissal 
of Mr. Bache (and you state that he is already under 
notice to quit), the fsaving of 3007. a year (and for how 
many years, pray)? by the expenditure of 1000/.—which, 
I for one, would rather see expended in retaining Mr. 
Bache’s services—and the permission to our secretary to 
devote part of his time to his own private business, to be 
conducted in our offices and by our staff. On this last 
head I will only say that if it is desirable or necessary 
(and this is yet to be proved), from economical or other 
motives to content ourselves with a portion only of our 
secretary's services, let that portion be strictly defined, 
and if he undertakes any other business or practice (in 
which I wish him every success), let it be conducted in 
separate offices and by his own separate staff. 

FE cannot conclude without noticing the letter of “A 
Disgusted Member.” Whenever I have called at the 
Institution I have always received both courtesy and 
attention from every member of the staff, and such infor- 
mation as was available was freely placed at my service. 
ut I did not of course expect to find it an “‘inquiry 
office” of the ‘‘ private and confidential” description. 

Hoping that every member who can possibly do so 
will ‘‘come early to the poll and vote at least once.” 

T remain, &c., 
W. Stever Hatt. 
39, Hartington-street, Derby, January 16, 1884. 
To THE EpiTor OF ENGINEERING. 

Srr,—I have read with much interest your timely 
article and the remarks of your numerous correspondents 
rethe proposed change in the mode cf conducting the 
secretarial work of the Institution, and I think its 
members are much indebted to you for having given them 
the opportunity of freely expressing their opinions on this 
most important question prior to the general meeting, as 
well as to Mr. Paget for the action which he has man- 
fully taken in the matter, in consequence of the ill-con- 
sidered way in which the true character of the proposed 
changes was being apparently withheld from the know- 
ledge of members. 

When I read the terms of the paragraph in the Times 
to which you have alluded I never for one moment sup- 
posed that it was intended to “‘ let out” the work and the 
office of the Institution to the secretary, or to permit of 
‘his practising therein on his own account; and the reso- 





lution proposed to be submitted by the President at the 
general meeting, as given in the circular which was 
issued along with the voting papers, under date of the 1st 
inst., is equally vague and misleading, while if it had not 
been for the appearance thereon of the terms of the 
common-sense resolution which it is Mr. Paget’s intention 
to move at the meeting, members would have been left in 
complete ignorance of the true nature of the changes 
which are proposed to be made. For the want of confi- 
dence in the proceedings of the Council which their unwise 
action—or a section of them—has produced, the Council 
have only themselves to blame. 

It seems to me that the day has long gone by in the life 
of the Institution, when its work can be properly done by 
the partial services of a secretary, however able and con- 
scientious, and if there be sufficient justification for its 
continued existence as a separate body, apart from the 
older and more comprehensive Institution of Civil En- 
gineers—which, by its charter, embraces all branches of 
engineering, and includes in its ranks many of the ablest 
mechanical engineers of the day—it surely presents an 
ample field for the exercise of the entire thought and 
energy of the ablest secretary it can command, and unless 
its secretarial and general business be conducted on the 
same sound principles which have so eminently conduced 
to the success of, and the widespread confidence in, the 
Institution of Civil Engineers, I feel convinced it will 
inevitably decline in usefulness and efficiency, and ulti- 
mately prove an utter failure. 

I, for one, cannot believe that the proposed changes can 
have the active concurrence of more than a small section of 
the members of Council, and in this opinion I am confirtted 
by the statements of Mr. Paget and Mr. Price Williams, 
which have appeared in your columns. As, however, I 
have no desire to come to any hasty decision in the case, 
I shall go to the meeting on the 24th inst. prepared to 
listen attentively to all that those members of Council 
who are moving in this matter have to say in support of 
the proposed changes, and to support their action if the 
explanations offered are satisfactory. But unless the ex- 
planations given are ample and satisfactory, and it is 
made clear by a full attendance of members of Council 
that the proposed changes have the cordial approval of a 
substantial majority of the Council, I shall certainly give 
Mr. Paget’s proposed resolution my hearty and cordial 
support. 

T am, Sir, your obedient servant, 
ANOTHER MEMBFR OF BotH INSTITUTIONS. 
Victoria-street, Westminster. 
To THE EpiTor oF ENGINEERING. 

Str,—It is gratifying to find that your timely and 
judicious leading article, on the subject of the proposed 
revolutionary change in the official management of the 
Institution, has already called forth a decided and most 
unmistakable expression of disapproval, and I trust before 
the annual meeting occurs, that when — through the 
medium of your columns —the subject is still further 
ventilated, this feeling of disapproval will be so inten 
sified, as to render it impossible for a section of the Coun- 
cil to succeed in carrying out this ill-advised scheme of 
the secretary and Mr. Cowper. 

Yours faithfully, 
R. Prick WILLIAMS. 





January 16, 1884. 


To THE Epiror OF ENGINEERING. 

Srr,—Many of your correspondents seem to think that 
it is in some way necessary to the dignity or prestige of 
our Institution that we should spend our money lavishly, 
and that as we have paid away 1500/7. a year in the past 
we ought to continue to do so, whether we get a fair re- 
turn for it or not. I must confess to a love of economy, 
and I maintain that the Council is bound to administer 
our funds with as great care as if they were spending 
money out of their own pockets, and if they find that 
they have not hitherto obtained an adequate return for 
their outlay, it is their duty to endeavour to do so, either 
by getting more work done for the same sum or by cutting 
down the staff to the proper size to accord with the work. 

Now in the past we have had the services of a secre- 
tary, an under secretary, and two or three clerks; but 
Mr. Browne tells the Council that by engaging an extra 
clerk or so the whole of the under secretary’s work and a 
great part also of that of the secretary can be dispensed 
with, and yet matters will go as well as before. This, 
put into plain language, means that, in Mr. Browne's 
opinion, the duties of the staff of the Institution are 
merely mechanical, and can be performed by men of very 
moderate attainments with the occasional aid of a person 
of superior capacity. 

Now on Mr. Browne’s showing there will be no difficulty 
in getting the mechanical part of the work done, and the 
only question is as to the duties of the head of the office, 
and here I, and I believe the majority of the members, are 
totally opposed both to Mr. Browne and the Council. 
The secretary should be a sort of conduit through which 
any member can draw upon the stores of information 
gathered by our own and every kindred society. We 
don’t want a skilled and educated engineer, an authority 
upon one or two subjects, but an intelligent man, with 
sufficient mechanical knowledge to enable him to 
follow any matter which concerns the Institution, but 
not to lead, and with a general acquaintance with the 
literature, and, so tospeak, the politics of engineering. 
Many of us grope painfully in the dark, remaking old 
experiments, and reconstructing existing furmule, when, 
if we had asecretary such as we ought to have, we could 
easily learn where to look for the records of all that has 
been done in the subjects upon which we are at work. 
What we want is a man with the interests of the Institu- 
tion at heart, whose future is to a great extent de- 
pendent upon it, and who has no ambition to make an 
independent name for himself. He ought not to spend 








his time over work which a clerk can do, but should 


devote himself to acquiring information of the kind which 
the members expect him to possess, and to imparting it to 
those who want it. Few of us can find time to read one- 
hundredth of what is written on subjects which interest 
us, and it would be an immense saving if we could turn to 
our secretary, as to a kind of universal index, and learn 
from him, either immediately or in a reasonable time, 
where we could lay our hand upon the facts we require, 
and for want of which we often miss valuable oppor- 
tunities. We do not want a leading counsel to find 
us a policy, but a junior to look up our cases and supply 
us with names and dates, and then we can do the rest 
ourselves. Yours truly, 
Economy. 





PRIMARY BATTERIES. 
To THE Eprtor OF ENGINEERING, 

Sir,—I think that you have done good service to the 
advancement of the study of house-to-house electric light- 
ing by the publication of the interesting article on Primary 
Batteries which appeared in your issue of the 11th inst. ; 
but, regarding my battery, to which you specially refer, I 
would ask your permission to make an essential rectifica- 
tion. Your reporter recently described it, by error, as a 
zine-copper battery, and this has no doubt occasioned the 
writer of your leading article to compare the action of my 
zine-carbon cells with those of a Daniell battery. 

You allow that I am right in arguing that ‘‘Since a 
given metal will evolve different amounts of heat in 
entering into combination with different bodies, it will 
therefore be consumed at different rates in a battery pro- 
ducing a given amount of electric energy according to the 
nature of the acid or fluid by which it is attacked ;” but 
is that not an admission, in other words, that the con- 
sumption of zine in batteries using different liquid 
electrolytes cannot be always a constant quantity ? 

In a zine-copper battery the heat evolved by the com- 
bination of oxygen with a given weight of zinc is very 
considerably neutralised (as you have shown by the figures 
taken from Sir William Thomson’s paper) by the heat 
evolved by the combination of oxygen with the copper; 
but this does not apply toa zinc-carbon battery. We 
must therefore, in Sir William Thomson’s enumeration, 
omit the negative quantity (881.6 heat units) from the 
action in my cells, leaving 1670 heat units instead of only 
788.4 as the thermal equivalent of the chemical action 
produced by oxygen on zinc standing in dilute sulphuric 
acid, and this is equivalent to a consumption of only 
13.6 oz. of zine per horse-power per hour. 

Again, the chemical action in my battery is mainly 
produced by the action of chlorine on the zine, and thus 
Sir William Thomson’s enumeration would commence 
with (1) the heat evolved by the combination of one 
gramme of zine with chlorine, viz., 1547 units. If to that 
he should add (2) ‘‘the heat evolved by the combination 
of 2.1 grammes of chloride of zinc,” &c., the result as to 
the consumption of zinc per horse-power would be even 
less, and would very closely approximate to Mr, 
Ormiston’s observations, 

But, Sir, I entirely agree with your observation that “it 
is not the cost of the zine which has hitherto prevented 
the use of batteries.” That can be recovered, perhaps 
even with increased value, in another form. The nature 
of the liquids, the unpleasant fumes, the polarisation and 
consequent instability of the current, and above all the 
unmechanical construction of the cells, are, as you very 
justly remark, the main obstacles which have to be over- 
come before primary batteries can be applied as the _use- 
ful auxiliaries in electric lighting which I have little 
doubt they may prove in days not far distant. In my 
battery I trust that 1 have made some slight progress in 
that direction. 

Yours, &c., 
O, C. D. Ross, M. Inst. C.E. 

[The gist of our article was that the electromotive force 
of a given cell represents the resultant of the chemical 
actions within it, whatever they may be. As Mr. Ross 
keeps the nature of one of his solutions an entire secret 
we were obliged to refer tothe Daniell battery as an illus- 
tration of our meaning.—Eb. E.] 


Paris AS A SEAPoRT—At the Rouen Congress of the 
French Association for the Advancement of Science, held 
in August last, more than twodays were devoted to the 
discussion of the improvement of the Seine as a navigable 
river, and especially to the proposals for enlarging it, so 
as to permit ships of large ate to come up to Paris. 
M. Bouquet de la Grye, one of the chief promoters of this 
scheme, gave a full account of his proposals, illustrated by 
amap. He would constitute the Seine a canal, witha 
width of 98 ft., which would exceed that of either the 
Suez or Panama canals, and would utilise two already ex- 
isting dams for the formation of temporary locks. The 
soil to be removed would only amount to about 98 million 
cubic yards, almost entirely composed of gravel and 
alluvial earth. The undertaking would not, therefore, be 
very formidable or expensive, compared with what is 
being done elsewhere, and with the objects in view. The 
cost is estimated at about four millions sterling. This 
work would enable vessels to come up from Rouen in 
thirteen hours, and to discharge their cargoes at a port 
which would be formed above Poissy, whence a special 
line of railway would bring them to Paris. M. Gobin, 
chief engineer of Roads and Bridges, at Lyons, added that 
all difficulty about the excavating of the chalky bank was 
removed by the success of Pascaud’s machine, and con- 
sidered that M. de la Grye’s estimates of cost were too 
high. M. Simonin opposed the scheme, considering that 
the expense and loss of time caused to ships by the ascent 
of the river, would always be greater than that of discharg- 
ing their cargo at Havre or Rouen to be conveyed to Paris 





by rail; and urged instead the improvement of the Seine 
between Rouen and the sea, 
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NOTICES OF MEETINGS. 

Tne INsTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, 22nd of January, at 8 p.m. Paper to be read with a view 
to discussion: ‘‘ The Adoption of Standard Forms of Test-Pieces 
for Bars and Plates,” by Mr. William Hackney, B.Sc., Assoc. M. 
Inst. C.E. Students’ meeting, Friday, the 25th of January, at 
7 p.m. Paper to be read and discussed : ‘‘The Expenditure of 
Power in Steamship Propulsion,” by Mr. James Johnstone Bourne, 
Stud. Inst. C.E. 

INSTITUTION OF MECHANICAL ENGINEERS.—Thursday, the 24th of 
January, and Friday, the 25th of January, the thirty-seventh 
annual general meeting will be held at 25, Great George-strcet, 
Westminster, by the kind permission of the Council of the Insti- 
tution of Civil Engineers. The chair will be taken by the Presi- 
dent at 7.30 p.m. on each evening. The annual report of the 
Council will be presented to the meeting. The annual election of 
the President, Vice-Presidents, and members of Council, and the 
ordinary election of new members, associates, and graduates, will 
take place at the meeting. The following papers will be read and 
discussed as far as time will admit. On Thursday, 24th, ‘‘ Ex- 
periments on Friction ; Report of the Research Committee.” (Ad- 
journed discussion). ‘‘On the Consumption of Fuel in Loco- 
motives,” by M. Georges Marié, of Paris, On Friday, 25th, ‘‘On 
the Physical Conditions of Iron and Steel,” by Professor D. E. 
Hughes, F.R.S. ‘‘On Portable Railways,” by M. Decauville, of 
Petit-Bourg, Paris. ‘‘ On the Moscrop Engine Recorder, and the 
Knowles Supplementary Governor,” by Mr. Michael Longridge, of 
Manchester. 

PuysicaL Socrety.—Saturday, January 26th, at 3 p.m. 
Direct Reading Electric Measuring Instruments,” by Professor 
Ayrton, F.R.S., and Professor J. Perry. ‘On the Electromotive 
Force Set up During Interdiffusion,” by Dr. C. R. Alder Wright, 
F.R.S., and Mr. C. Thompson. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE voluminous correspondence which has been 
evoked by our article of the 21st ult. on the Insti- 
tution of Mechanical Engineers, affords ample proof 
of the wide interest which has been taken by the 
members in the facts to which we then directed 
attention, and we are glad to see that the views we 
then expressed are fully shared by very nearly the 
whole of our correspondents. That this would be 
the case we had little doubt, for we felt certain that 





it was only necessary for the proposed action of the 
Council to be fully understood by the members for 
it to be almost unanimously condemned. In view 
of the great importance of the matters at issue and 
the material effect which the proposed action of the 
Council, if persisted in, would undoubtedly have 
on the future development of the Institution, it may 
be desirable that we should recapitulate the chief 
facts here and review them by the light of further 
information concerning them which has come to 
hand since the appearance of our former article. 

It will be remembered that at the autumn meet- 
ing of the Institution, held at Birmingham, it was 
announced by the President that the Council pro- 
posed to effect an alteration in the mode of con- 
ducting the ordinary business of the Institution, 
and that this alteration would necessitate the re- 
tirement of the assistant-secretary, to whom it was 
further proposed te award an honorarium of 10001. 
In order that there may be no mistake as to what 
the Presidential anncuncement really was we quote 
it in full from the last number of the official Pro- 
ceedings just placed in the hands of the members. 
It is there given as follows: ‘‘ The President 
‘* said that the Council had lately had occasion to con- 
‘* sider the mode of carrying on the ordinary busi- 
ness of the Institution, and had come to the 
conclusion that the present arrangement, which 
had grown up gradually, was not the best 
which could be adopted with a view to efficiency 
and economy. ‘They therefore proposed that 
the secretary should be solely and entirely re- 
sponsible to the Council for the carrying on of 
the business, and should be entrusted with the 
control of the officers under him. Due notice 
would be immediately given of an alteration in 
the bye-laws effecting this change, which would 
be proposed for adoption at the annual general 
meeting. One result of the new arrangement 
would be to effect a considerable reduction in the 
annual expenditure for salaries, leaving a cor- 
responding amount free to be devoted to the 
purposes of the Institution. He regretted that 
the new arrangement necessarily involved the 
retirement of the present assistant-secretary ; 
and the Council proposed to mark their sense of 
his services, which had now extended over more 
than twenty-eight years, by presenting him with 
an honorarium of 1000/.—a course which they 
felt would meet with the approbation of the 
members.” The President then proceeded to 
give notice of the resolution to be submitted to 
the members at the annual general meeting 
on Thursday next the 24th inst., this resolu- 
tion being as follows: ‘‘ That bye-law No. 21 shall 
‘* hereafter read as follows: ‘It shall be the duty 
“of the secretary, under the direction of the 
“* Council, to conduct the correspondence of the 
‘* Institution ; to attend all meetings of the Insti- 
“tution, and of the Council, and of committees ; 
‘* to take minutes of the proceedings of such meet- 
ings; to read the minutes of the preceding 
meetings, and all communications that may be 
ordered to be read ; to superintend the publica- 
tion of such papers as the Council may direct ; 
to have the charge of the library ; to direct the 
collection of the subscriptions, and the prepara- 
tion of the account of expenditure of the funds ; 
and to present all accounts to the Council for 
inspection and approval. He shall also engage 
(subject to the approval of the Council) and be 
responsible for all persons employed under him, 
and to set them their portions of work and duties ; 
and all members or others calling shall be referred 
to the secretary. He shall generally conduct the 
ordinary business of the Institution, and shall 
refer to the President in any matters of difficulty 
or importance, or requiring immediate decision.’”’ 
Now it is to be noticed that neither in the an- 
nouncement of the President at the Birmingham 
meeting, nor in the resolution which we have just 
quoted, nor in the annual report which has just 
been placed in the hands of the members, is 
there anything that would lead the members to 
suppose that they were not in future to have the 
full benefit of the [secretary’s services. On the 
contrary, the whole tone of both the announce- 
ment and the resolution might justly lead them 
to expect that the secretary in whose hands 
such powers were proposed to be placed, should 
devote himself wholly to protecting the interests 
of the Institution which he was to take under his 
charge. As we explained in our former article, 
however, the real facts of the case are very different. 
As we then stated, the present annual cost of the 
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clerical staff of the Institution for salaries and 
wages is about 1500/., and the arrangement which 
the Council propose to carry out is that the work 
now done by the staff shall be ‘‘ farmed ” by the 
secretary, who shall receive an annual payment of 
12001., out of which he shall pay the staff employed 
under him, he at the same time not being required 
to devote his whole time to the Institution, but to 
be perfectly free to engage in other work ! 

It is not to be wondered that when we first dis- 
closed the course which the Council proposed to 
take, some members should have received the 
announcement with a certain amount of incredulity, 
nor is it surprising that when our statements were 
confirmed, a number of our correspondents should 
complain of the want of candour which the Council 
have shown. To disguise in the form of an 
apparently harmless resolution the granting of the 
power to carry out a change in the management of 
which that resolution gives no inkling, and’ which 
vitally affects the interests of the Institution, is not 
a course which we should have expected from a 
representative body like the Council, and we were 
very glad to learn by the letter of Mr. Arthur 
Paget, which appeared in our issue of the 28th ult., 
that the Council are by no means unanimous in the 
course taken. This letter of Mr. Paget’s is an 
important one, and it deserves to be carefully read. 
From it we learn that the arrangement which it is 
proposed to carry out did not originate with the 
Council, but with the present secretary. It was, 
however, accepted by a majority of the Council 
taking part in the Birmingham meeting, and under 
present circumstances it will undoubtedly be carried 
out unless it is effectively vetoed by the members 
at the ensuing meeting. 

And here we may remark that many members of 
Council appear to us to hold strangely mistaken 
views as to their duties toward other members. 
They appear to think that all discussions of the 
Council should be shrouded in secrecy, and that 
the general body of members should be kept in 
absolute ignorance of any differences of opinion 
amongst their representatives, and of anything more 
than the barest outline of their decisions. Such 
views appear to us to be utterly ridiculous and in- 
defensible. The Council consists of men who are 
elected by their fellow-members to represent their 
interests and to watch over the welfare of the In- 
stitution, and there is no more reason why the 
views of any individual member of the Council 
should be veiled in mystery than there is that the 
votes of a member of Parliament should be hidden 
from his constituents. We are glad that in the 
case of the Institution of Mechanical Engineers 
there are at least two members of Council who are 
not afraid of putting their views before the members 
generally ; weallude to Mr. Arthur Paget and Mr. 
R. Price Williams, both of whom have addressed to 
us letters stating their adherence to the opinions we 
have expressed. We have every reason to believe, 
also, that at the forthcoming meeting other members 
of Council will also openly state their views, and 
the members will thus be in a position to under- 
stand on whom the responsibility for the proposed 
change in the management really rests. 

We have said that neither in the announcement 
of the President at Birmingham nor in the resolu- 
tion respecting the alteration of bye-law No. 21, is 
any hint given of the proposal that the secretary 
should be left free to engage in work other than 
his secretarial duties, but thanks to Mr. Arthur 
Paget, the members will have an opportunity of 
expressing their views clearly on that point. At 
the Birmingham meeting Mr. Paget gave notice, 
that at the general meeting of Thursday next he 
would propose the following resolution: ‘‘ That 
‘* words to the following effect shall be added to 
‘*bye-law 20: The secretary shall devote the 
‘* whole of his time to the work of the Institution, 
‘‘ and shall not engage in any other business or 
‘* profession.” This is a resolution which deserves 
the warm support of the members, and in view of 
the tone of the correspondence which we have puk- 
lished during the past few weeks we have no 
doubt about its receiving such support. It must 
be remembered, that the present is no case 
of a struggling Institution endeavouring to make 
both ends meet by the exercise of every possible 
petty economy. For such a body to endeavour to 
obtain the partial services of some gentleman as a 
secretary might possibly be justifiable ; whereas in 
the case of the Institution of Mechanical Engineers 
it appears to us utterly indefensible. We have in 
this Institution a corporation representing one of 
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the most important branches—if indeed not the 
most important branch—of a profession which has 
probably done more than any other to render 
our country what it now is. We have a body 
with a funded capital of over 15,000/., with no 
debts, and with an income exceeding by about 
5001. per annum its current expenditure. To 
such an Institution—comprising as it does amongst 
its members men not only of great professional talent, 
but of undoubted business knowledge and adminis- 
trative ability-——great things oughtto be possible, and 
we unhesitatingly say that it can only be due to 
faults in the details of management if it does not 
attain a position thoroughly worthy of the profes- 
sion it represents. That it does not now possess 
that position {it is useless to deny, and it is certainly 
mpossible to imagine how it is to be aided in ob- 
taining it by crippling its executive staff to effect an 
estimated saving of 300/. per annum. We say 
‘* estimated” saving, for we believe that the con- 
tract into which it is proposed to enter with the 
present secretary by no means wholly excludes 
‘*extras”’ for which a charge may be made. 

Many of our correspondents have undoubtedly hit 
the right nail on the head when they have pointed 
out that the Institution, as at present conducted, is 
wanting in those features which alone can make 
such a body vigorous and powerful. Meetings at 
three-monthly intervals in premises borrowed for 
the occasion can never suffice to bring about that 
free intercourse amongst the members which is so 
essential to the prosperity of a body of this kind. 
As the meetings are now conducted papers are 
scarcely ever properly discussed, full discussion being 
as a rule repressed rather than encouraged, by those 
in authority, and hence it is not to be wondered 
that the papers, taken as a whole, are inferior in 
professional value to those contributed to kindred 
institutions. To have his paper hurriedly read— 
very possibly in abstract—at the tail end of a meet- 
ing, and to have the discussion on it adjourned for 
three months—a polite way of shelving it altogether 
—is certainly by no means encouraging to an author. 

We have now to speak of a matter on which we 
would willingly be silent were it possible—wealludeto 
the dismissal of Mr. Bache, the present assistant-sec- 
retary. We use the word ‘‘ dismissal” advisedly, for 
the term ‘‘ retirement” employed by the President 
in his announcement at Birmingham does not accu- 
rately represent the state of the case. Mr. Bache 
does not “‘ retire ;” he is a man in the prime of life, 
universally esteemed by all the members who have 
had personal intercourse with him, and he is both 
able and willing to devote his energies and abilities 
to promoting the interests of the Institution, as he 
has done for the past twenty-eight years, yet he is 
discharged by the Council to render possible the 
carrying into execution of their plan of effecting 
an estimated saving of 3001. per annum by “ farm- 
ing” the Institution to thesecretary. We are parti- 
cularly anxious to avoid anything like personal feel- 
ing in this matter, but it is certainly difficult 
to regard calmly the course which the Council 
have chosen to take. It is true that they pro- 
pose to administer a solatium to Mr. Bache in 
the form of an honorarium of 1000I., but on the one 
hand this is by no means a compensation to Mr. 
Bache for the loss of the position which he has 
attained after so many years’ faithful services, while 
on the other it is difficult to see how the Council 
can justify the employment of the funds of the 
Institution to soften the dismissal of an employé 
whose services they ought to be anxiqus to retain. 
If the object of the Council be economy, it is to be 
noted that more than the first three years’ estimated 
savings under the new régime will be absorbed in 


the honorarium which it is proposed to award. In 
the course of the twenty-eight years which 


Mr. Bache has served the Institution he has 
performed every duty which is required of a secre- 
tary, and he has done this to the satisfaction of 
successive presidents and councils, and in a 
manner which has earned him universal respect 
and regard amongst the members. If the action 
taken by the Council is to be endorsed, and Mr. 
Bache is to be dismissed, by all means let the pro- 
posed honorarium be awarded to him heartily and 
freely, but we would strongly urge upon the mem- 
bers that they should consider whether they would 
not be best serving the interests of the Institution 
by taking such steps as will effectively secure the 
retention of the services of such a trustworthy 
officer as Mr. Bache undoubtedly is. 

It may, perhaps, be said, that in the foregoing 
remarks we have shown one aspect only of the 





matters under discussion ; this however, is not 
so. We have, as far as possible, ascertained 
everything that could be advanced in favour of 
the action which the Council proposes to take, 
and we have dispassionately considered any such 
arguments before stating our views. We must, 
however, honestly say that we have been able to find 
very little ‘‘ other side” to the matter. During the 
past four weeks our columns have been freely open 
to all views on the subject, and the results are 
before our readers. At the same time we regard 
the question at issue as of such vital interest to 
the Institution that we would earnestly urge every 
member, who can possibly do so, to attend the 
meeting next Thursday evening, and hear all that 
may be said for or against the proposed change. 
Let him do this, and let him honestly vote accord- 
ing to his convictions, and we have no doubt what 
the result will be. 

Since the foregoing article was written we have 
learned that there is now being extensively dis- 
tributed amongst the members a circular letter con- 
taining statements intended to prevent Mr. Paget’s 
re-election as member of Council. The letter 
asserts that Mr. Paget too often acts in opposition 
to other members of Council, but it neglects to 
explain the circumstances under which he has so 
acted. Had the writer of the letter done so, he 
would have been compelled to show that Mr. 
Paget’s opposition was exercised in the best in- 
terests of the Institution, and this has in a number 
of cases been freely acknowledged, even by those 
who at first differed from his views. The letter to 
which we have referred contains a list of five names 
which the writer states have been approved by some 
of the senior members of the Institution, and which 
he requests the members will return on their ballot 
papers with a view of securing Mr. Paget’s non- 
election. We can only trust that every member who 
receives this letter will resent being thus dictated to 
and act solely inaccordance with his own judgment. 





THE WEATHER OF 1883. 

ReEviEewrnc the weather of the year 1883, in the 
British Isles, by the aid of our monthly summaries, 
it appears to have been of the average type of years 
on the whole, though rainy days were more than 
usually frequent. The summer was cool, and the 
winter months mild. Most sunshine was ex- 
perienced in March, which, nevertheless, was the 
coldest month ; and December, which had the least 
sunshine, was very mild. These results show 
plainly enough that sunshine is not an all-important 
factor in British climate. January was a season- 
able month. February was mild. April was 
seasonable. Then came a cool period comprising 
May, June, and July. August, September, and 
October were seasonable, excepting that September 
was very stormy. November was mild. 

The mean atmospheric pressure and temperature 
at extreme positions of the British Isles to which 
the Isle of Man is central were as follows : 
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4: | Mean | Difference | Mean | nigerence 
Positions. | Pressure, | from Normal.| al from Normal. 
| | 
| 
in. | in. | deg. | deg. 
North 29.76 | below0.0l1 | 46 | nil 
South z 29.98 } above .01 | 51 | below 1 
West ..| 99.87 | nil | 50 | above 1 
East a 29.91 above .01 48 | below 1 
Central 29.89 | nil ;} 49 | nil 
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Atmospheric pressure was normally distributed ; 
and, accordingly, the resultant direction of the 
winds was W.S.W., about the same as the normal 
annual resultant. The aggregate amount and fre- 
quency of rain is represented, though in a very 
summary manner, by the following results : 








‘ Difference 

Places. Rainy Days. Amount. feo Noral: 
in. in. 
Sumburgh 267 38.76 above 3.29 
Scilly .. 237 34.78 below 0.87 
Valencia 264 61.67 above 3.61 
Yarmouth 209 28.69 below 0.95 











Both temperature and rainfall may be regarded 
to have just attained their normal annual values. 

The summation of bright sunshine for the whole 
of these islands shows only 31 per cent. of its 
possible duration. South-west and east England 
had the most sunshine, 34 per cent. ; south Eng- 
land and south Ireland, 32; east Scotland, 31; 
central and north-west England, and also west 





Scotland, 30; north-west England, 29; and north 
Treland, 2 

The notable weather events of 1883 were: Feb- 
ruary 28rd, atmospheric pressure very high, 
30.9 in. ; February 12th, severe storm accompanied 
with snow, hail, and lightning in Ireland ; March 
6th to 8th, piercing northerly gale with snow and 
hail; March 10th, lowest temperature of the year, 
7 deg., at Bawtry ; May 9th, snow fell in Ireland ; 
May 24th, temperature rose to 81 deg. at Green- 
wich ; June 29th, temperature rose to 83 deg. in 
London ; July 2nd, temperature rose to 83 deg. in 
London ; August 21st, the highest temperature of 
the year, 85 deg. at Greenwich ; September 2nd, 
atmospheric pressure very low, 28.4 in. ; a rough 
sea in the English Channel due to a cyclonic storm 
which crossed the Atlantic from the United States ; 
September 3rd, remarkably low tide in the Thames; 
September 17th, severe thunderstorm with flood- 
ing rain in north London ; December 12th, strong 
gale with devastating squalls. 

The latter part of November and the first part of 
December were remarkable for brilliantly coloured 
skies at sunrise and sunset. The extent, duration, 
and frequency of these optical phenomena, which 
are reported to have been common to almost all 
parts of the world, have of course attracted general 
attention. At least four theories have been started 
to explain them, attributing them respectively to 
volcanic dust from Krakatoa, cosmic dust, abund- 
ance of vapour in the form of ice-dust, and entire 
absence of vapour, in the highest regions of the 
atmosphere. These, together with blue moons and 
green suns, afford an interesting field for speculation. 

About August 26th to the 28th occurred terrific 
volcanic disturbances at Krakatoa, Java, which 
appear to have sensibly agitated the atmosphere all 
over the world, as well as the Southern Ocean from 
shore to shore. Abnormal fluctuations have been 
found on the curves of self-registering barometers, 
and, apparently, traced at least three times around 
the globe. Their period has been computed to have 
been 36 hours, exactly the time which a sound wave 
would take to travel round a great circle of the 
earth ; and their origin has been attributed to these 
voleanic eruptions. But such waves of air would 
expand outwards in all directions. It will, there- 
fore, be curious to trace how these fluctuations 
diminish in magnitude towards the great circle to 
which Java is one of the poles. The nearest 
observatory to the antipodean pole is Havannah, 
and it would be highly interesting to know the 
effect there. For it would seem that such an 
astounding air-wave must gather itself together 
again near this observatory, to rebound back to 
Java, and thence repeat its circuit once or twice. 
Altogether it isa problem of the utmost interest to 
physical science, and meteorologists will no doubt 
carefully collaborate all obtainable data bearing 
upon the phenomenon. to illustrate its phases and 
explain its cause. They may be reminded that 
Saturn, Mars, and Jupiter, were all in conjunction 
with the moon about this time. 





THE MANCHESTER SHIP CANAL.* 

AttHoucH the decision arrived at by the Com- 
mittee of the House of Lords prevented the Manches- 
ter Ship Canal Company from obtaining an Act of 
Parliament last session, still we are of opinion that 
under the circumstances the course taken was the 
best that could befall the measure for its ultimate 
advantage. The clauses introduced by the Com- 
mons’ Committee made a further application to 
Parliament imperative, and when applying, it is 
certainly better to have an opportunity of revising 
the whole of the plans, and of making such altera- 
tions as a longer acquaintance with the problem to 
be solved showed to be desirable. Opponents are 
frequently very good instructors, and much is to be 
learned while passing through the ordeal of the 
Committee Rooms. It is a common occurrence for a 
measure that is rejected in its entirety in one session 
to be amended and passed in a succeeding one. 
Manchester learnt this with the Thirlmere scheme, 
and could not be expected to allow the experience 
to go for nothing. 

Although great cost was incurred, still much of 
the expenditure will doubtless have been useful 
for the coming session, and if a better scheme is 
arrived at, the expense will be more than compen- 
sated by the improvements gained. After the 
opinion given by Sir Joseph Bailey’s Committee 
that ‘‘it appeared from the evidence adduced that 


* See page 593 of our last volume, 
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if the scheme could be carried out with due regard 
to existing interests the Manchester Ship Canal 

would afford valuable facilities to the trade of Lan- 
cashire and ought to be sanctioned.” 

We can scarcely believe the promotors will be 
called upon to prove this portion of their case over 
again, and we shall be surprised if some of the 
dread which owing to the supposed novelty of the 
proposal to treat the Mersey estuary as other 
estuaries of much less importance, and where the 

prospective advantage to commerce was much less, 
have been treated, will not have to a great extent 
passed away. The company apply again for power 
to purchase the rights and privileges of the pro- 
prietors of the Mersey and Irwell Navigation Com- 


Company forty years ago, and as during last session 
an agreement was almost arrived at between the 
parties, we take it no real difficulty will arise under 
| this head. Power is also asked for to enter into 
traffic arrangements with the railway, navigation, 
| and canal companies occupying the country through 
| which the ship canal passes, and authorises the 
| appointment of joint committees to carry such 
| arrangements into effect. 

We now refer to the plans of the canal preper 
above the influence of the tideway, of which we 
| publish a longitudinal section, and may refer our 
readers to the plan we published on page 592 of 
| our last volume. 
| remain unchanged from the proposal set forth 


pany, and of the Bridgwater Navigation Company, | twelve months ago; the wi are 9 
Limited, who bought up the Mersey and reat pila ucl aden me 





Irwell | bottom, with slopes of 1} to 1, the depth 26 ft. 





The main features of the canal | 


The locks and sluices are similar in plan, viz., three 
locks, 550 ft. by 60 ft., 300 ft. by 40 ft., and 100 ft. 
| by 20 ft. at each place, with a system of sluices 
| alongside them; the site of the locks, their 
numbers, and the falls have been varied. 

Starting from almost the same position on 
Astmoor Marsh, a mile above Runcorn Bridge, the 
centre line is carried more to the south, instead of 

| following the old canal; this takes the ship canal 
further away from Warrington and through higher 
land in that neighbourhood. To avoid an excessive 
addition to the quantities of cutting in this length 
it has been decided to build the first set of locks 
and sluices three-quarters of a mile above the junc- 
tion with the Mersey instead of five miles as pre- 
| viously intended, and to pond the water inside 
i these locks. This is a better arrangement, but is 
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capable of further improvement; the locks, for 
reasons stated already by us, should be taken still 
lower down to the junction with the Mersey, and 
a half-tide basin formed with outer gates to work 
the traffic early on the tide. The water is main- 
tained at a somewhat higher level under the cross- 
ings of the London and North-Western and 
Cheshire Junction Railway, but owing to the 
greater distance from the Warrington stations at 
which the crossing is made, the gradients can 
now be lessened from 1 in 114 to 1 in 182; 
for the same reason it has become possible 
to do away with the tunnel on the Warrington 
and Stockport line with its gradients of 1 in 60, 
and to substitute an embankment and _ high 
level viaduct with approaches of 1 in 132. By 
these alterations a good deal of the sting will have 
been removed from the opposition on behalf of the 
London and North-Western and Great Western 
Railway Companies under the head of diversions 
of their lines of railway. At the same time it must 
not be forgotten that by their Acts the railway com- 
panies are bound to provide a swing bridge in the 
interests of the navigation, and that on the War- 
rington and Stockport Railway a swing bridge over 
the Sankey Canal is not only in existence, but also 
in constant use. The people of Warrington have 
been considered, and in consequence of their re- 
monstrances, alterations have been made in the 
proposal for dealing with the question of dock ac- 
commodation in the interests of that town. By com- 
paring the plan on the previous page with that pub- 
lished on page 74, vol. xxxv., it will be seen that 
the line of the ship canal which formerly cut through 
Morley Common, and was the site of the lowest set 
of locks, is now removed to the south of Wilder- 
spool. The sluices, which were tixed above Walton 
bridges are dispensed with,; and the bed of the 
Mersey remains undisturbed up to Woolton Weir. 
The Warrington manufacturers, strange as it may 
seem, have a great predilection in favour of the 
polluted Mersey water for use in their steam boilers, 
and were much alarmed at the source of supply 
being adulterated by the estuary water which would 
have been pounded back after high-water spring 
tides. This objection will now be removed. The 
dock accommodation has been enlarged, the course 
of the old river from Arpley being widened, and 
a dock of 20 acres, 880 yards long by 110 yards 
wide, provided with ample opportunity for exten- 
sion whenever required. A branch from the railways 
is to be made to the dock quays. The river is 
diverted, and communication provided between 
the ship canal and the works at Bank Quay by a 
small lock suitable for river craft. 

The Mersey Dock and Harbour Board also made 
strong opposition to the Walton sluices as prevent- 
ing the free flow of the tide up to Latchford, and 
at high spring tides to Woolton Weir, thus dimi- 
nishing the back water to the extent of 22,000,000 
cubic yards as estimated by their marine surveyor, 
who declined to accept the additional water in the 
cut below Walton Locks as an equivalent. By the 
present plan this objection falls to the ground, as 
the old course remains undisturbed, seeing as the 
delivery of silt into the estuary must be minimised 
owing to the increased dimensions of the channel 
provided by the ship canal where silt will deposit, 
and be removed by dredging, and as_ in floods 
immense volumes of water must still be discharged, 
by the old river course, we apprehend no danger to 
the channels between Warrington and Runcorn. 

Above Warrington the canal takes a straight 
course in a north-easterly direction for five miles, 
and is on an average about half a mile to the south 
of the line proposed last session. At 74 miles 
above the entrance the site of the second set of 
jocks and sluices is reached, then turning to the 
north to avoid the higher land about Warburton, 
curves have been flattened in this locality and are 
now unobjectionable. The crossing of the two 
railways belonging to the Cheshire Lines, is made in 
a similar manner, and with the same gradients, as 
stated in the case of the railways above mentioned, 
and a widening of the canal is shown between 
them. The Ship Canal Company ask for powers 
to make ashort branch railway to connect the rail- 
way systems with their water way both at this 
place and at Warrington, and seeing the attitude 
the railways may be expected to take, we consider 
the Ship Canal Company are wise to look out for 
the interests of their customers in this matter. 

The site of the Irlam Locks remains. unchanged, 
but the fall is reduced from 19 ft. to 13 ft. Gin. 
the water immediately above being raised 5 ft. 
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or 6 ft. higher than the present ordinary water 
level. 

This is a noticeable change in the new plans, for 
whereas the ordinary level of the ship canal was 
kept altogether below the water in the existing 
Mersey and Irwell navigation, we now find it kept 
up or raised above this height at certain places, and 
the adjoining lands protected by embankments 
throughout a considerable portion of its length ; 
great reduction will thus be effected in the earth- 
work quantities. This will, however, entail parallel 
drains being cut, which will maintain, and no 
doubt will be laid to greatly improve, the drainage 
of the valley, having outfalls below each set of 
locks, and necessitate a more careful working and the 
providing of ample sluicing power, to prevent the 
floods rising above the embankments, both of which 
ends can be obtained. 

Land is also to be acquired on which to deposit 
spoil, and thus raise the level of the meadows above 
the influence of floods. From Irlam Locks a more 
direct course is taken to Barton Aqueduct, and 
above this point the line of the canal remains un- 
changed ; an alteration, however, has been made in 
the position of the Barton Locks, which are moved 
three-quarters ofa mile below the aqueduct instead 
of being placed a quarter of a mile above it. The 
advantage of this alteration is not apparent in an 
engineering point of view, and is possibly due to 
the fact that the locks will now be further re- 
moved from Trafford Park. No change is made in 
the plans for passing the Bridgwater Canal. 

The length of the canal proper from Astmoor to 
its termination at Tratford Bridge is shortened from 
21 miles 5 furlongs to 21 miles 2 furlongs. The 
level of the water at the upper end remains un- 
changed, and is 8 ft. Gin. below the present level. 
The falls at Irlam and Barton are 13 ft. Gin. at 
each lock, as against 17 ft. and 19ft. respectively. 
There is a fall of 15 ft. Gin. at the lock at Latch- 
ford, and at the locks on Astmoor Marsh the fall at 
low water is 17 ft,, while spring tides flow 5 ft. above 
the intended water level. The idea is no doubt to 
use this additional 5ft. to scour at low water, 
although the locks are not shown built to a sufficient 
height for this purpose. We should prefer to keep 
out these high tides as tending to impede the free 
navigation above the locks and deposit silt in the 
lower length of the canal. Indeed, seeing how 
readily the land on either side of the lower ground 
can be efficiently drained, we should have judged 
it best to keep the ordinary water level up to the 
height of a spring tide, and have lowered this for 
scouring purposes or whenever it was required to be 
lowered for passing a vessel with fixed masts too 
tall to go under the viaducts. 

From the evidence given last session we appre- 
hend that the question of sufficiency of water supply 
was set at rest ; there isample water to carry a large 
traflic, and if these limits should be exceeded, the 
Ship Canal Company can readily supply pumps to 
return the water to the ponds above at a cost of a 
few shillings a lockful. Numbers of such pumps 
are constantly at work in Holland. At any 
rate, owing to the lower falls, the locks will be 
worked with less water; the conduit, too, from 
the Mersey above Irlam Locks seems to have been 
abandoned, pointing to the conclusion that in the 
opinion of the engineers for the Bill, Mr. James 
Abernethy, past-president, Mr. E. Leader Williams, 
M. Inst. C.E., there is an ample supply to be 
obtain from the Irwell only. 

(To be continued). 








PRIVATE BILL LEGISLATION.* 

Tue lines proposed this year to be constructed in 
Scotland are few in number, but some of them are 
important in extent ; among the latter are two pro- 
moted by different parties which, taken together, 
form a continuous length of nearly eighty miles, and 
have apparently for their principal object the 
diversion at Inverness of a portion of the northern 
traffic of the Highland Railway now finding its way 
south over that company’s line near Perth ; they 
are the Great North of Scotland Railway Com- 
pany’s line from near Nethy Bridge to Inverness, 
and the Strathspey, Strathdon, and Deeside Rail- 
way, independently promoted, from Nethy Bridge 
to near Aboyne on the Deeside section of the 
former company, The first mentioned line, about 
thirty-six miles long, commences by a junction with 
the Strathspey branch of the company at a point 





* See pp. 522, 545, 568, and 589, vol. xxxvi., and 11, 
36 ante. 
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about a mile west of Nethy Bridge Station; taking a 
northerly course for about two miles it enters the 
valley of the River Dulnau, up which it proceeds in 
a westerly direction for about fifteen miles, it then 
turns to the north-west across the watershed 
between that river and the River Findhorn, the 
latter of which it crosses near Tomatin by a viaduct 
280 yards long and 128 ft. in extreme height, still 
keeping in much the same direction past Loch Moy 
on its western side, and following Feintack and 
Craggie burns it reaches the valley of the River 
Nairn ; turning to the north-east it proceeds along 
that for about four miles, then again changing its 
direction to the north-west, it crosses that river 
with a viaduct 540 yards long and 118 ft. high; it 
afterwards traverses Culloden Moor, famous for 
the decisive battle fought there in 1745, thence 
the line takes a westerly course to its termina- 
tion at the Longman-road, about a quarter of 
a mile to the north of the present station at 
Inverness, where doubtless independent station 
accommodation is intended. <A short junction just 
outside Inverness enables through communication 
to be established with the Highland Railway ; 
another junction about half a mile long, with the 
same railway, is proposed ata point about four miles 
north of Boat of Garten Station. By means of these 
junctions and the proposed line, the distance be- 
tween Perth and Inverness would be shortened 
about seventeen miles, avoiding the elbow at pre- 
sent made at Forres. As may be gathered from 
the description of the cross-country route taken, and 
the nature of the ground in this part of Scotland, 
steep gradients are a necessity, and considerable 
care has to be exercised to avoid exceptionally 
heavy works. The ruling gradient is 1 in 60, of 
which there is an aggregate length of over ten miles, 
one being 5} miles in a continuous length ; there 
is also an equal amount of gradient varying from 
1 in 63 to 1 in 70; the summit level is probably 
the highest in the United Kingdom, being 1325 ft. 
above sea level. The curves are tolerably easy, but 
there are several of three and four furlongs 
radius scattered over the length. The proposed 
additional capital to be raised, including borrow- 
ing powers, is 480,000/., but this includes the con- 
struction 'of a line about five miles long in the 
north of Aberdeen, to connect Rosehearty and 
Sandhaven on the coast with the company’s line 
at Fraserburgh. 

The Strathspey, Strathdon, and Deeside Railway 
—of which the principal promoter is the Marquis of 
Huntley, whose estates in Glen Muich, Tullich, and 
Glen Gain the line traverses for some distance—is 
forty-two miles long, and is of much the same charac- 
ter as that first described. It commences bya junction 
with the Strathspey branch of the Great North 
of Scotland Railway at the north end of Nethy 
Bridge Station, proceeding for about six miles in 
a south-easterly direction up the valley of the 
Dorback burn almost to its head, leaving which it 
traverses the high land forming the watershed of 
the Nethy and the Avon rivers, crossing the latter 
at a point about five miles south of Tormintoul ; a 
tunnel nearly 3200 yards long, carries the: line 
thence into the valley of the River Don within a 
mile or so of the source of that river. This valley is 
now followed in an easterly direction for about 
fifteen miles to the Deskry burn, where the line 
turns abruptly to the south, and after proceeding for 
about nine miles on the western slopes of the 
mountains, terminates by a junction with the Dee- 
side Railway about six miles west of Aboyne Station. 

On account of the extreme ruggedness of the 
country traversed, this line is little more than a 
series of curves of small radius, many being of a 
radius of 15 or 16 chains, some with 3 or 4 chains 
of straight between, and many abruptly reversed. 
The gradients as a rule are steep, commencing with 
one of Lin 56 for a length of four miles, and there 
isa long aggregate length of 1 in 60 ; the works are 
heavy, there being cuttings varying in depth from 
50 ft. to 85 ft., and banks with a maximum height 
of 100 ft. ; there are three tunnels with a combined 
length of nearly 5000 yards, and two viaducts, the 
largest being 225 yards long, with an extreme 
height of 138 ft. The capital to be authorised in- 
cluding borrowing powers amounts to 600,0001. 

The Highland Railway Company, not to be out- 
done, propose to construct a line between Aviemore 
and Inverness, which will effect a shortening of no 
less than 224 miles in the journey between those 
points, and also accommodate a forest district, at 
present without railway facilities. This follows 
much the same course as that of its rivals, the 
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Great North of Scotland Company, already de- 
scribed, the principal differences being that the rail- 
way commences by a junction with their line about 
two miles east of Inverness, and avoiding the almost 
sacred ground of Culloden battlefield, crosses the 
River Nairn about 14 miles further to the east ; 
at the southern end, instead of following the 
course of the Dulnau, it crosses that river directly 
and takes a southern route to the valley of the Spey, 
terminating by a junction with their line at Avie- 
more Station. The gradients are steep, there being 
a considerable aggregate length of 1 in 60, the ruling 
gradient, but the curves are exceptionally good, 
being, with the exception of two or three (of four 
furlongs radius situate together), of radii not less 
than six furlongs, which may be traversed with 
safety atexpressspeeds. The principal worksare three 
viaducts of 150 yards, 100 yards, and 280 yards in 
length respectively, with maximum heights of 
71 ft., 40 ft., and 134 ft. respectively. The Ding- 
wall and Skye line of this company, passing as it 
does some distance to the north of, and on the 
opposite side of the valley to, the favourite tourist 
resort of Strathpeffer, is found very inconvenient of 
access ; it is therefore proposed to construct a 
branch about 24 miles long from that line at a point 
about 2} miles from Dingwall to Strathpeffer ter- 
ininating close to the Wyvis Hotel and Spa. 

The company incorporated in 1882 to construct 
the Kilsyth and Bonnybridge Railway, 84 miles 
long, from the Kelvin Valley to the Denny branch 
of the Caledonian Railway, with a capital of 

73,0001., are desirous of changing the name of the 
undertaking to that of the Glasgow and Fife 
Direct Railway ; this doubtless has its origin in the 
ambitious scheme of extension upon which they 
have embarked this session. The proposed works 
consist of nine railways, of an aggregate length of 
nearly twenty-two miles, and a pier to be constructed 
on the west bank of the River Forth, opposite Kin- 
cardine, the additional capital to be raised amount- 
ing to about 867,000/., including borrowing powers. 
Nos. 1, 2, 3, 4, and 5 form a continuous line 
18} miles long, which commences by a junction 
with the authorised line before mentioned at a 
point near Bonnybridge about 25 miles south-west 
of Larbert; it then proceeds in an easterly direction, 
past Kincardine, near Culross and Torryburn to the 
south side of Dunfermline, where it terminates on 
the west side of Elgin-street, ten chains north-west 
of Lyneburn. No. 6 is a junction on the east side of 
Larbert between No. 1 and the Scottish Central line 
of the Caledonian Railway ; No. 7 is a junction near 
Stenhouse between No. 2 and the railway of the 
Carron Iron Works; No. 8 is a short spur at Airth 
from No. 2 to the west shore of the Forth, termina- 
ting on the pier before mentioned ; No. 9, two 
miles in length, is a junction betwen No. 4 and the 
Stirling and Dunfermline line of the North British 
Company at a point about 24 miles from the latter 
town. 

It will be perceived that the proposed line crosses 
the Forth near Kincardine, about twenty-two miles 
above the site of the Forth Bridge now in course of 
construction. The river here is a mile wide at high 
water, and about half that at low water, when the 
depth is 15 ft., the rise of tide being about 18 ft. at 
springs, and as there is a considerable amount of 
shipping at this point the mode of crossing adopted 
is that of a tunnel in order to avoid any conflict 
with navigation interests, which have in’ other cases 
proved so formidable in opposition. The object of 
the scheme is doubtless that of affording to the 
Fifeshire coalfields a better outlet to the west, and 
to introduce a little healthy competition into a 
district at present almost entirely in the hands of the 
North British Railway Company. In this respect 
the scheme is similar to that called the Alloa, Dun- 
fermline, and Kirkcaldy Railway promoted last year 
in Caledonian interests, but the eastern part is 
dropped, and the western access is by way of 
Kincardine and Larbert instead of Alloa. 

Another instance of precocity is presented by the 
Barnull and Kilwinning Railway Company, which 
was incorporated last year to construct a line about 
six miles in length between the Beith branch of the 
Caledonian and Glasgow and South-Western Com- 
panies to the latter company’s line at Kilwinning. 
In their desire to construct about thirteen miles of 
new line, and to increase their capital from 99,0001. 
to 400,000/., they also desire to change their name, of 
local interest only, to the more comprehensive title 
of Lancashire and Aryshire direct. The principal 
works are : 1. A branch about four miles long from 
the authorised line about 1} miles from its com- 





mencement to Kilburnie. with a shortjunction neat 
the latter place to the Glengarnock [ron Works 5 
2. An extension, about six miles long, from the 
authorised line at a point about half a mile from its 
termination to Ardrossan passing through Kil- 
winning, Stevenston, and Saltcoats, including a 
short junction with the Ardeer Iron Works. This 
line for its whole length is within half a mile of 
existing lines belonging to the Glasgow and South- 
Western Company. 3. A branch about three miles 
long commencing by two junctions with the last men- 
tioned line at Byrehill and terminating at the town 
of Irvine ; this line is also parallel to, and but a short 
distance from, the existing line of the Glasgow and 
South-Western Company. As powers are included 
in the Caledonian Company’s Bill, No. 2 of this 
session, to confirm an agreement for the maintenance 
and working of this company’s railway and works, 
the scheme may be fairly considered a scarcely 
veiled attack by the Caledonian Company upon this 
part of their rival’s territory. 

The Caledonian Railway Company have deposited 
two sets of plans and Bills for new works. No. 1 
refers to works at Glasgow and Dundee ; those at 
the former place are: first, a connecting line about 
44 miles long between their Buchanan-street line, 
ata point three miles from that station and their 
line authorised in 1882 at Blackhill about 1} miles 
north of Maryhill ; second, a line about a mile long 
commencing by a junction with their Greenock 
section, near the Walkinshaw Oil Mills siding, 
and terminating near the west bank of the Cart 
Navigation about 14 miles north of Paisley. The 
project at Dundee comprises two short railways in 
connexion with the Newlyle branch. The works 
included in No. 2 Bill are: (1) a railway 35 miles 
long commencing by a junction at Greenock near 
the termination of the Greenock section, passes 
through Greenock at the base of Caddle to the 
south point of Gourock Bay, thence along the 
western foreshore to Kempock Point ; (2) a pier 
parallel with the west shore of the before-men- 
tioned bay for nearly its whole length—about half 
a mile ; (3) a railway connecting the joint line of 
the company’s and of the Glasgow and South- 
Western, 300 yards west of Shields tunnel, with 
the Paisley Canal line of the latter company near 
Shields Junction. 

The Glasgow and South-Western Railway Com- 
pany propose to construct: (1) A line about two 
miles long from a point about a quarter of a mile 
south of the termination at Greenock of their 
Greenock and Ayrshire line to the south point of 
Gourock Bay, passing along the eastern shore of 
that bay. A pier is also to be built on the north- 
eastern extremity of the same in connexion with 
this railway. The small watering-place and yacht- 
ing resort of Gourock, and the supply of railway 
accommodation thereto, will thus become the casus 
belli between these two powerful bodies. 








NOTES. 
A Wire Fence TELEGRAPH. 

On the Milwaukee and St. Paul Railway and the 
Brandon branch, experiments have been made of 
late to see whether or not the barbed wire fence on 
either side of the line could be used for telegraph- 
ing through. The wire was run under the surface 
at level crossings to make the line continuous, and 
trials were made which showed that telegraphing 
could be done through the fence. Mr. Simpson, 
superintendent of telegraphs on the railway is, 
however, of opinion that in winter the snow wreaths 
covering the fence would prevent working, and 
thus render the line useless for every-day use ; but 
Mr. Simpson appears to forget that dry snow in- 
sulates and is probably not aware that in some parts 
of Norway the winter lines are laid on the surface 
of the snow. A thaw would perhaps prevent work- 
ing ; but even then the telephone might serve. 


A Time CorRECcTOR. 

Mr. Latimer Clark, by his recent study of the 
transit instrument and the publication of his transit 
tables for 1884, has given private individuals a 
means of getting accurate time from the stars, 
though they have no acquaintance with astronomy. 
The transit instrument required is a very simple 
one, easily used, and the tables save all calcula- 
tion. Another useful device to serve the same end 
is the ‘solar regulator” of M. Corneloup, a 
French clockmaker. This is really a portable sun 
dial, which can be carried on the person and set up 
anywhere. A compass enables it to be placed in 
the true horizontal position, and a graduated sector 








with clamp, carried by an upright support, enables 
the hand or style to be set at the proper inclination 
which should correspond with the latitude of the 
place. Noon is shown by a ray of sunlight shining 
through a hole in the style, and falling on the noon 
line drawn beneath it. 


A Necative THERMOMETER. 

The ordinary mercurial thermometer is, as is 
well-known, based on the dilatation of bodies by the 
action of heat, and on the difference of dilatation 
between mercury and glass. A new thermometer, 
in which the mercury column sinks with a rise of 
temperature, has, moreover, been introduced by 
M. D. Latschinoff, who has based his instrument on 
the discovery of Kohlrausch that the coefticient of 
dilatation of ebonite is greater than that of mercury. 
Latschinoff has made the reservoir of his thermo- 
meter of ebonite, and the result is that the level of 
the mercury falls in it when the temperature rises, 
and, on the contrary, rises when the temperature 
falls. Arise of 20 deg. Cent. lowers the mercury 
25 millimetres. The result is curious ; but ebonite 
is so untried asubstance for thermometry, that we 
may be permitted to doubt if it will give accurate 
and constant indications with lapse of time. 


NAVIGATION OF THE CoNGo. 

The extent of the operations of the Association 
Internationale du Haut Congo, of Brussels, is evi- 
denced by the fact that in addition to the stern- 
wheel paddle steamer described by us in our last 
issue there are at the present time two other boats 
on their way to the Congo. One of these, which is 
a despatch boat, 75 ft. long, 15 ft. beam, and 7 ft. 
deep, has been constructed of Siemens-Martin steel, 
from the designs of M. G. Delcourt, engineer-in- 
chief to the Belgian Government, by Messrs. 
Edwards and Symes, Cubitt Town, London. This 
vessel is intended for the service of the expedition 
on the coast and up the river as far as the first 
cataract. She is fitted with compound surface-con- 
densing screw engines, capable of developing 150 
horse-power, with a piston speed of over 500 ft. 
per minute, and with a boiler entirely of steel, 
except the tubes, constructed for a working pres- 
sure of 105 lb. per square inch. It is 7 ft. 6 in. 
in diameter by 8 ft. 6 in. long, with one furnace 
3 ft. in diameter. Before leaving for the Congo 
this vessel was taken on trial for six hours under 
steam, and developed 150 horse-power, or 50 per 
cent. more than required by the contract. The 
other boat, supplied by Messrs. Edwards and 
Symes, for the use of Mr. Stanley, and now on its 
way to the Congo, is a galvanised steel shore boat, 
42 ft. long, 7 ft. 6 in. beam, 3 ft. 3 in. deep, con- 
structed in six water-tight compartments, each 
having two bulkheads extending up to the gunwale, 
and fitted with seats, oars, and rowlocks, two 
masts, sails, and awnings, each compartment being 
capable of transportation overland by the natives. 


ELECTRIC RESISTANCE OF INSULATORS. 

M. Foussereau, who recently devised the method 
of measuring high resistances of insulators by the 
time necessary to charge a condenser through them 
toa given difference of potential has applied the 
method to determining the resistance of different 
insulators, and his results were communicated to 
the last meeting of the French Academy of Sciences 
by M. Jamin. The resistance of porcelain is thus 
found to be 751 million megohms at 60 deg. Cent., 
and 0.052 million megohms at 150 deg. Cent. per 
cubic centimetre. Were a curve of resistances at 
different temperatures thus prepared a useful pyro- 
meter might be the result. Sulphur gave a resist- 
ance of 7.39 million megohms at 112.1 deg. Cent., 
and 3930 million megohms at 69 deg. Cent. per 
cubic centimetre of substance. Below the last tem- 
perature its conductivity ceases to be measurable. 
Left to itself the sulphur takes a vitreous texture 
on cooling, and on cooling to an average tempera- 
ture of say 17 deg. Cent. the resistance becomes 
1170 million megohms after one day, and 705 
million megohms after two days. An octahedral 
crystal of sulphur at ordinary temperature gave no 
sign of conductivity ; but at 80 deg. Cent. conduc- 
tivity begins to appear. Crystallisation, therefore, 
seems to render sulphur more insulating, a fact 
which is worth bearing in mind. In passing to the 
liquid state sulphur becomes at once four times 
more conducting. Ordinary phosphorus has a re- 
sistance much lower than the above substances. 
Solid phosphorus has a resistance of 84,000 me- 
gohms at 15 deg. Cent. per cubic centimetre, and 
15,600 megohms at 42 deg. Cent. This great fall 
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assimilates it to sulphur. The specific resistance 
of liquid phosphorus is 2.30 megohms at 25 deg. 
Cent. and 0.34 megohms at 100 deg. Cent. 
THE ADMINISTRATION OF THE Patents Act, 1883. 
WE understand that certain of the Patent Office 
officials have received, or have been offered, places 
under the provisions of the Patents Act, 1883, but 
that pique and jealousy are preventing some from 
accepting the appointments offered, and causing 
threats of resignation ; and also that official in- 
fluence is still as strongly as ever exerted to 
prevent an influx of new men into any of the higher 
posts. The idea seems to be to avoid acatastrophe 
by seating all the non-competents in well-paid 
sinecure places, and throwing the onus of the work 
upon such of the staff as happen to possess ability, 
while men of a class that will, if possible, be able to 
do their work without supervision, are being brought 
in at the bottom. It is greatly to be regretted that 
public servants should form themselves into a sort 
of trades union to monopolise pay and privileges. 
We are so accustomed to see men giving up their 
time, and spending their strength and their means 
in the service of their country, that we view these 
squabblings for place with pain and _ surprise. 
With nearly a hundred applications daily, no 
more time should be lost in these contests, and 
without delay some definite system of examina- 
tion and other procedure throughout the new 
departments should be carefully organised and 
receive Official sanction from the Board of Trade. 
That Board is ever ready to give advice, and to send 
circulars to the officials of the departments under 
its control telling them in what way their duties 
are to be performed; and even to offer suggestions 
in other quarters where sometimes its interference 
is felt unjustifiable. Has anything of the sort been 
done by the Board in the case of the Patent Office? 
It is evident that no recommendation will go from 
the Patent Office to the Board of Trade for the 
appointment of men of capacity and energy. The 
only application will be for more juniors of as good 
a quality as the Treasury can be persuaded to pay 
for. If, then, a collapse should come, or a great 
accumulation of arrears arise, the Board of Trade 
will probably try to throw the responsibility upon 
the Patent Office. But the public will not accept 
this excuse. If the eyes of the press and of the 
public are already open to what is happening at the 
Patent Office, the Board of Trade will be in no 
position to plead want of knowledge. Without 
men of capacity to organise, men whose duties 
in that direction have hitherto been directed 
towards economy as well as efficiency, there will 
be ultimately a very considerable increase in the cost 
of the Patent Office, while under its present laissez 
faire system of letting things slide till they wear 
a groove for themselves, the work will continue 
to be done in the slipshod fashion of the past, 
and much of it will need doing over again. The 
probable incidents of the approaching Parlia- 
mentary campaign no doubt absorb considerable 
attention on the part of the members of the Govern- 
ment. Still we notice that they take credit for the 
Patents Act as one of the three chief measures 
passed during last session. Let us remind them 
that babes require nursing, and that if they leave 
their infant to the mercies of official wet-nurses, it 
is likely to come to grief, and they will probably re- 
ceive many tender inquiries as to its health when 
Parliament meets. 








THE TECHNOLOGICAL MUSEUM, SYDNEY. 

Mr. Davin KirkaLpy has received an order to 
supply the Technological and Industrial Museum of 
New South Wales with a collection of specimens 
illustrative of the qualities and mechanical properties 
of various kinds of materials used in construction, and 
has selected for the purpose, from the thousands of 
specimens in his own most extensive museum, three 
hundred and thirty typical examples of wood, stone, 
and metals which have been tested beyond the limits 
of endurance under his own supervision. 

These specimens are arranged in the cases in regular 
succession, beginning with the hardest in cach class, 
and gradually proceeding to the softest, each being 
accompanied by a card giving, in the case of tensile 
strains, the elastic and ultimate stress in pounds per 
square inch, the contraction of area at fracture, the 
extension at 40,000 lb., 50,000 lb., 60,000 Ib., 80,000 1b. , 
and 100,000 1b. per square inch, and the ultimate ex- 
tension. In the case of thrusting, bending, twisting, 


shearing, and bulging stresses the same variety of in- | 


formation cannot always be furnished, but every 
ossible fact is given for the benefit of the student. 
‘he original form of the specimen is always stated, 





whether it be wire, bar, sheet, plate, angle, tee, 
channel, rail, tyre, axle, or forging, and the same 
sample may be traced through the whole of the tests, 
so that the duty for which it is best adapted can be 
recognised at once. The collection also ineludes 
examples of copper and copper alloys, steel and iron 
castings, granite, marble, stones, cement, wood, 
chains, ropes of hemp, manilla, and wire, rivetted 
joints and welded joints, all ticketted and described 
with the same care and exactitude. 

Mr. Kirkaldy has already supplied two somewhat 
similar collections to the Imperial Colleges of Engineer- 
ing, Japan, and there is no doubt of the great value 
of the information which will thus be disseminated. 
The scientific testing of constructive materials is a 
subject which is understood by few, because the neces- 
sary plant is exceedingly rare, and hence the results 
tabulated in text books were often arrived at from ex- 
ceedingly small specimens, which were far from repre- 
senting the larger masses whose properties the experi- 
menters was seeking to determine. The specimens and 
data in the cases which are about to leave the testing 
works in Southwark-street, represent an immense 
amount of imformation upon the qualities of construc- 
tive materials, which cannot be found in books, while 
if they only impress upon the rising colonial engineers 
the necessity of accurately testing the materials they 
use, they will perform a service which is yet far from 
complete in this country. 








TRIAL TRIPS AND LAUNCHES. 

On Friday, the 11thinst., the new steel screw steamer 
Valetta, recently built for the Peninsular and Oriental 
Steam Navigation Company, by Messrs. Caird and Co., 
Greenock, went down the Firth of Clyde on her official 
trial trip. Specially designed for the Australian pas- 
senger service, and the first of four vessels which Messrs. 
Caird and Co. contracted to build for the Peninsular and 
Oriental Company at the beginning of 1883, the Valetta 
is a vessel of 420 ft. by 45 ft. by 36 ft., her displacement 
on a draught of 25 ft. being 8733 "tons, while her gross 
register is 4911.23 tons. The hull is divided into seven 
water-tight compartments, the bulkheads of which have 
been so stiffened as to resist great pressure from either 
side. Accommodation has been provided for 150 first- 
class and 50 second-class passengers. The Valetta is fitted 
with a pair of inverted direct-acting compound engines, 
indicating 5100 horse-power, the cylinders measuring 
56 in. and 105 in. indiameter respectively, with a stroke of 
6 ft. There is a condensing surface of 10,000 square feet. 
Steam, at a working pressure of 90 lb. per square inch, is 
supplied from four double-ended boilers and one single- 
ended auxlliary boiler. On the ‘measured mile at Shel- 
morlie the guaranteed speed of 16 knots per hour was 
fully attained. 





Cn January 12 Messrs. Barclay, Curle, and Co., 
Whiteinch, Glasgow, launched aniron sailing ship named 
the Ulrica, a vessel of about 1950 tons register. She was 
to the order of Messrs. Hendry, Ferguson, and Co., of 
Greenock, and is similar to the Cluny Castle, which was 
built for Messrs. Donald Currie and Co., and launched 
from the same yard two or three months since. 

Messrs. T. B. Seath and Co., Rutherglen, Glasgow, on 
Monday, 14th inst., launched the Clutha No. 1, the first 
of four twin-screw steamers recently ordered by the Clyde 
Navigation Trustees for harbour passenger traffic. The 
intention in the mean time is that they shall run over a 
course extending from the upper part of the Harbour of 
Glasgow down to Govan and Pointhouse, the fare for 
the whole or any portion of the distance being one penny. 
The dimensions of the new steamer are 72 ft. by 13 ft. by 
7 ft. 9 in. (to promenade deck), and she will accommodate 
over 250 passengers. She will he fitted with two separate 
pairs of non-condensing engines of 20 nominal horse- 
power combined, and the speed is intended to be ten miles 
per hour. 


On Tuesday last there was launched from the Canada 
Works, Birkenhead, a new goods steamer for the ferry 
between Liverpool and Woodside, on the Chesire bank 
of the Mersey. She was named the Tranmere, and is 
similar in design to the Oxton and Bebington, which have 
been already described in ENGINEERING. Shortly two 
more boats of the same type will be running for the 
passenger traffic, as it is found they can be worked for 
half the cost of the paddle boats, while they carry quite 
as many passengers at a better speed, and are more 
handy. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Purchase of Staveley Waterworks.—There has 
been held at Chesterfield by Major Hector Tulloch, R.E., 
one of the inspectors of the Local Government Board, an 
inquiry (which had been adjourned from December 14) into 
the application of the Chesterfield rural sanitary authority 
for power to borrow 31,113/. for the purchase and exten- 
sion of the undertaking of the Staveley Waterworks Com- 
pany for the benefit of the contributory places of Barlow, 
Coal Aston, Dronfield, Eckington, Holmestield, Killamarsh, 
Staveley, and Unstone. The inspector who had visited 
the works in the earlier part of the day, said the gentle- 
men present would have gathered from those clauses of 
the Staveley Works (Transfer) Act, 1883, which he had 
previously read to them, that the works must be pur- 
chased by the Rural Sanitary Authority for the sum of 
25,000/., and that the authority had power to charge the 














cost to the parishes mentioned in the Act of 1871, and 

the parishes of Holmesfield and Killamarsh, which were 

not mentioned in that Act, but were specially men- 

tioned in the Act of 1883. The places referred to in 

the Act of 1871, were Barlow Great, Barlow Little, 

Unstone, Coal Aston, Dronfield, Little Whitting- 

ton, Old Whittington, New Whittington, Briming- - 
ton, Barrow Hill, Staveley, Woodthorpe, Norbriggs, 

Marsden Moor, Staveley Woodthorje, Seymoor and 

Eckington, and Holmesfield and Killamarsh were, by the 

Act of 1883, to be included with them. The latter part of 

Clause 16 of that Act provided that the expenses should 

be chargeable on those places, and that Sections 229, 230, 

and 231 of the Public Health Act, 1875, should extend 

and apply thereto, Section 229 of the Public Health Act 

specified that where a rural sanitary authority provided a 

water supply for the benefit of any two or more con- 

tributory places within their district they might ap- 

portion the expense of constructing and maintaining the 

works in such proportion as they thought just. They 

would therefore see that it was entirely within the power 

of the RuralSanitary Authority to fix theamount to be con- 

tributed by each parish, and that, consequently, he 

had no power to alter the proportion which the megane 

proposed to establish. Over and above the 25,000/. which 
had to be paid for the Staveley Water Works, there was 
a further loan of 6113/. required for works of which they 

saw a plan at the last meeting, and which were specitied 
in detail in an estimate forwarded to the Local Govern- 
ment Board. The money would be borrowed at 3} per 
cent. from the Public Works Loan Commissioners, and 
the interest and part repayment of principal would 

ameunt annually to 5/, 12s, 2d. for each 100/. borrowed. 

The inspector said it was very beneficial for sanitary 
authorities to have water works in their own hands. A 
water company could not compel people to take water, 
whereas a sanitary authority could, and he should be 
very much surprised indeed if the water rents did not 
increase very considerably under the sanitary authority. 

The inspector said that in his opinion the authority had 
got a very good bargain. He knew that if he were a 
wealthy man he should not object to purchase the works 
on the terms arranged. He did not know any better 
speculation than water works. Gas might be superseded 
by the limelight or the electric light, but he did not think 
any other element would be discovered which could be 
substituted for water. There need be no apprehension on 
the part of the deputations that the authority had been 
acting regardless of their interests. 


Scarborough Town Council—The Proposed New Rail- 
ways.—The usual monthly meeting of this body has been 
held. A report of the sub-committee having been read 
with reference to the proposed Scarborough and East 
Riding Railway, so far as it affected public roads and 
property of the Corporation, the Property Committee 
approved that report, and the Town Clerk was authorised 
to reply to the parliamentary agent that the Corporation 
assent to the proposed undertaking. The Town Clerk 
reported the receipt of the following letter from Mr. W. 
Cash, secretary to the Scarborough and Whitby Railway 
Company: ‘‘Iam desired by my directors to inform 
you that, not having succeeded in meeting with the local 
support which they had anticipated, they deem it desir- 
able to withdraw the clauses in their Bill now pending 
relating to the proposed extension to the harbour at Scar- 
borough.” <A letter was read from the solicitors of the 
Scarborough and East Riding Railway stating that the 
promoters were willing to comply with all the require- 
ments of the Corporation as to accommodation, works, &c, 


Closing of Collieries in the Barnsley District.—The Mount 
Osborne Collieries, near Barnsley, consisting of four of 
the oldest pits in South Yorkshire, were closed yesterday. 
Large numbers of men are in consequence thrown out of 
work, 





FOREIGN AND COLONIAL NOTES. 

The Largest Dredger in America,—This machine is being 
used by the Okeechobee Company on Lake Kissimmee, 
Florida, where they expect to reclaim 40,000,000 acres of 
sugar land. The dredger can excavate 20,000 cnbic yards 
per day, and is engaged in cutting a canal 65 ft. wide, 
and 10 ft. deep, from Lake Kissimmee to Lake Okeechobee. 
It is at present advancing at the rate of 400 ft. per day, 
but more rapid progress is expected, 


The Pontchartrain Trestle. — The great trestle - work 
approaching and crossing Lake Pontchartrain, on the New 
Orleans and North-Eastern Railway, is making good pro- 
gress. Out of the twenty-one miles of total length, only 
1800 ft. now remain to be built. 


Telephonic Communication between Moving Vessels.—The 
telephone’ has been successfully used in France to com- 
municate between two vessels, one of which was towing 
the other. The wire was carried along one of the hawsers, 
and the cireuit was completed through the copper on the 
bottom of the ships and the water. Conversation was 
carried on distinctly. 


The World’s Production of Iron and Stecl.—In 1876, the 
total amount of pig iron produced was about 14 million 
tons; in 1882 it was over 20 million tons, being an increase 
of 43 per cent. in six years. The production of steel in 
1877 was under 2} million tons ; in 1882 it was over 6 mil- 
lion tons, showing an increase of 150 per cent. in five 
years. In 1876, the production of coal was about 280 
million tons ; in 1882 it had risen to about 375 millions, an 
increase of 34 per cent. in six years. In 1882, Great 
Britain produced 8,493,287 tons of pig iron, 2,259,649 tons 
of steel, and 158,499,977 tons of coal, while the United 
States turned out 4,623,323 tons of pig iron, 1,736,692 tons 
of steel, and about 83,500,000 tons of coal; but the com- 
parative increase in American production has been much 
more rapid than that of British. 
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WE give this week a two-page engraving, together 
with another view on the present page, showing the 
arrangement of the engines and boilers of the s.s. 
Normandie, a vessel built and engined by the Barrow 
Shipbuilding Company, Limited, of Barrow-in-Furness. 
The Normandie forms one of the fleet of the Compagnie 
Générale Transatlantique, and is especially noticeable 
as being, we believe, the largest steamer yet built for 
the French commercial marine. We shall, in an early 
number, give further illustrations of the engines of the 
Normandie, and shall then describe them fully. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Dec. 31. 

Tue evident determination of the American iron 
trade to restrict production of both crude and finished 
iron, rather than permit any further decline in selling 
prices, has already produced a favourable effect upon 
the market, and has brought out a number of buyers, 
in Eastern Pennsylvania especially, who are covering 
requirements for from thirty to sixty days; the 
chances are more favourable for an improvement in 
prices than for ninety days past, but it is doubtful 
whether any actual upward tendency will be de- 
veloped. Manufacturers will be satisfied if they can 
hold prices where they are, and seem determined to 
do so, by restricting output, The strongest feature 
of the market is the fact, that consumers are carrying 
light stocks; trade is of a retail character, but the 
aggregate of demand is fair. A large number of 
transactions have taken place this week in crude 
iron, at 18 dols. to 20 dols., delivered, for forge. 
There is a steady diminution of stocks at furnaces, 
standard brands are being sold ahead, and are held | 
with more firmness, and transactions are therefore of 
smaller proportions. The movement in foundry is in- 
significant, being only for current requirements. 
Prices range from 19 dols, to 22 dols. Very little | 
No. 1 sells above 21 dols.; muck bars, 32 dols. to | 
33 dols.; charcoal blooms, 55 dols. to 57 dols. The | 
movement in merchant iron is of a very unsatisfactory 
character, and on account of the dulness and low 


| 


prices a number of mills will shut down this week and | 


next, and the suspension will continue into January, 
and resumption will take place only as sufficient orders 
arrive during that month. Average selling price for 
bars, 2 cents down to 1.75, according to quality. Some 
common iron has been selling, on account of the re- 
quirements for car works, and large lots will probably 





sell for this purpose before the end of this month. 
Construction iron for all engineering purposes is under 
inquiry, and large lots, said to aggregate 20,000 tons, 
will be ordered next month. Boat plate is quoted at 
2.30; tank, 2.35; shell, 2.85; flange, 3.85,- and fire- 
box, Scents. Angles, 2.25; bridge plate, 2.40; refined 
bars, 2.40 to 2.50; tees, 2.75; and beams and channels, 
3.50. Common sheet iron, 3} to 4}; best bloom sheets, 
64; galvanised iron, 50 to 60 per cent. off list. Dis- 
counts on gas and steam pipe, 70 per cent. Business 


large orders will not be placed before January. As 
soon as terms can be agreed upon, large orders, aggre- 
gating 100,000 tons, will be placed. 


PHILADELPHIA, Jan. 9. 

An unusually large amount of business is in sight in 
the iron trade. Previous reports have stated that 
buyers were holding off until prices had reached their 
lowest possible point. Some of these requirements 
have been filled already, and many others will be filled 
this month. They cover crude and finished iron, 
foreign Bessemer, and domestic steel rails. Heavy 
transactions in steel rails have been closed at 33.50 dols. 
to 35 dols., the aggregate of business being about 
75,000 tons; and there are negotiations now in hand 
for about 50,000 tons more, which may be closed any 
day. Large buyers will not pay more than 34 dols., 
and small buyers are slow about placing orders at 
35 dols. or over. Western mills have secured a large 
amount of business, and eastern mills see their way 
clear to secure some heavy orders for spring and 
summer delivery. A number of new enterprises have 
been brought to the attention of rail makers, who have 
great confidertce in the strength of demand, though they 
are not so sure as to the permanency of prices. Very 
little has been done in Bessemer pig for several months, 
but some recent transactions show that consumers 
have provided for winter requirements. Prices are 
19.50 dols. to 20dols., and sales of 25,000 tons have 
been heard of. Old material is under active inquiry, 
but business is light, on account of high prices 
asked. Tees are quoted nominally at 23 dols. to 
23.50 dols., but buyers decline to pay more than 
22.50 dols. Doubleheads are nominally at 25 dols., but 

| will not sell at that figure. Crop ends are wanted, 
| but quotations are nominal. A great deal of material 
| of all kinds is wanted, but buyers want extremely low 
| prices, and sellers are unwilling, and, to a certain 











extent, unable to grant the concessions asked. Very 
little change has taken place in crudeiron. More or 
less activity is reported in foundry iron at 19 dols. for 
No. 2, and 21 dols. for No. 1 for good brands. The 
higher brands are well sold up, and the poorer makes 
are plenty and cheap. Merchant iron is extremely 
dull, and to all appearances the depression in this 
branch of trade will continue all winter. Much de- 
pends on the action of the railroads, bridge works, car 
works, shipyards, boiler works, and other consuming 
establishments. A few days will determine the course 
of the market for the next two months. Nails are 
nominally 2.45 dols. ; refined iron, *1.80 ito 2 cents. ; 
forge iron, 18 dols. ; spiegeleisen, 29 dols. to 29.50 dols. 
CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1883. 

WHATEVER may be the course of affairs in the imme- 
diate future, there is now no room for doubting the 
fact that the two great industries which have for a long 
period given to the Clyde such a prominent position in 
the industrial annals of the kingdom, have during the 
past twelve months enjoyed a most extraordinary and 
unexampled period of prosperity, for never in any 
former year was there such an immense output of new 
shipping over the Clyde district as that of the year just 
brought to a close. The total has been set down at 
upwards of 419,000 tons, but it is probable that this 
is beyond the limit, and that the new shipping 
launched on the Clyde in the course of the past 
twelvemonth amounted, as nearly as may be, to 
415,694 tons, the apparent discrepancy in the totals 
given being traceable, in a large measure, to the returns 
given by the builders not always according exactly 
with those made by the Board of Trade and by Lloyd’s 
surveyors. But in a matter involving totals of such 
immense magnitude an item of about 4000 tons 
of difference is not important; still we prefer to 
base our remarks on the assumption that the lesser 
total rather than the greater is the more correct one. 
That extraordinary amount of new tonnage was made 
up of 413 vessels, which number, however, includes no 
fewer than 103 small barges, many of which were 
never launched at all but shipped in pieces to their 
respective destinations. They constitute such a 
marked feature of the year’s output that we refer 
to them thus early ; at a later stage we shall probably 
have something more to say about them in detail. 

The growth of the Clyde shipbuilding industry is 
one of the most marvellous trade developments of 
modern times. In the year 1882 the amount of new 
shipping turned out by the shipbuilding firms whose 
yards extend from Rutherglen down to the Ayrshire 
coast on one side of the Firth of Clyde, and to 
Campbeltown on the other—and numbering upwards 
of forty—was 389.000 tons, so that the increase 
during the past year was 26,694 tons, being an 
amount considerably in excess of the total output 
in a year so recent as 1858. The output of Clyde- 


| built vessels in 1881 was practically 332,000 tons ; but 
|in the year immediately preceding it 
| 168,450 tons. 


was only 
Last year’s output was equal to an in- 
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year during the past decade. We have been accus- 
tomed to speak of the year 1874 as having been an 
annus mirabilis in the history of Clyde shipbuilding, 
and it certainly did bring forth more new shipping 
than any previous year, and even more than any 
subsequent year until we come down to 1881. In the 
famous year of 1874 the output amounted to 266,800 
tons, but that of the past year shows an increase of 
something like 90 per cent. It is undeniable 
that the immediate prospects of the trade show 
that the growth which has been so marvellous during 
the past quarter of a century has received a check, but 
it is probable that it is only of a temporary character. 
How much further the growth is to be continued, 
however, is a matter which it is exceedingly dif- 
ficult to prognosticate with any degree of confidence. 
There is no doubt that the Clyde still retains the pre- 
eminent position of being the headquarters of the ship- 
building and marine engineering industries, alike by 
the extent of the work sent out from its forty and odd 
shipyards, by the verysuperior character which it gene- 
rally possesses, by its extraordinary value, and by the 
world-wide extent of the patronage which its various 
firms meet with. 

It is probable that last year’s output of new shipping 
will have, when it is entirely completed and handed 
over to the various owners, a value of something like 
10,000,000/., being an increase of perhaps 1,000,000/. 
on that turned out in the preceding year, and 
of 6,000,000/. over the value of the output of the year 
1874. Of the owners for whom last year’s ship- 
ping was built and of the character of the shipping 
itself, we shall have occasion to speak at a subsequent 
stage. Of the 10,000,000/. just spoken of as probably 
being the cost to the owners of last year’s new shipping, 
it is not unlikely that a sum of between 5,000,000/. 
and 6,000,000/. was paid directly in wages to the vast 
army of workmen engaged in those avocations which are 
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either directly or indirectly concerned in the produc- 
tion and complete equipment of first-class mail and 
passenger steamers ready for sea. That industrial 
army may be set down at something like 52,000 men 
and boys. 

Much of the growth in the amount of tonnage built 
during the past year is due to an increased demand 
or screw steamers, on which item alone there was an 
nerement of 26,440 tons, as compared with the tonnage 
of screw steamships turned out in 1882. Over the past 
four years the returns for that class of vessels are as 
follow : 1879, 95 vessels, of an aggregate of 135,204 
tons; 1880, 181 vessels, aggregating 279,269 tons ; 
1882, 191 vessels, aggregating 289,762 tons ; 1883, 208 
vessels, of a total of 316,202 tons. Two of those 
vessels were built for the British Government, one 
being the Phaéton, the last of three steel fast-steam- 
ing cruisers built by Messrs. R. Napier and Sons for 
the Admiralty, and the other being the Monarch, 
specially designed for laying and lifting telegraph 
cables, ordered by the Postmaster-General, and built 
by Messrs. D. J. Dunlop and Co., Port-Glasgow. The 
paddle-wheel steamers built on the Clyde last year 
numbered twenty-six, as compared with eighteen in 
the preceding year, the tonnage advancing from 
11,854 tons in 1882 to 13,446 tons in 1883. Dealing at 
this stage more in detail with these steamers, we may 
say that they were built chiefly for service on South 
American rivers. Two of them, the Rio Pardo and the 
Rio Parana, each of 1509 tons with engines of 1700 
horse-power indicated, were built by Messrs. Caird 
and Co. for the National Brazilian Steam Navigation 
Company, of Rio de Janeiro. Other two, the Apolo 
and Minerva, each of 1256 tons and 1600 horse-power 
indicated, were built for the La Platense Company, of 
Paris, by Messrs. William Denny and Brothers, Dum- 
barton, for the River Plate and South American coast 
service. The Amazon Steam Navigation Company had 
two paddle steamers built for them by Messrs. Black- 
wood and Gordon, Port-Glasgow. They were the 
Para, 479 tons and 1200 indicated horse - power, 
and the Dom Pedro, 397 tons and 690 indicated 
horse-power. For the Argentine Republic Com- 
pany, of Buenos Ayres, Messrs. Charles Connell and 
Co. built the Rivadavia, a paddle steamer of 1216 
tons with engines of 1180 indicated horse-power. 
Messrs. Lobnitz and Co. built the Koldinghuns, a 
powerful paddle steamer, to the order of the United 
Steamship Company, of Copenhagen, for the Jutland 
and London mail service. She is a vessel of 1206 tons 
with engines of 2000 horse-power indicated. The 
largest paddle steamer of the year for mercantile 
purposes was the Willem Prins van Orange, a vessel 
of 1633 tons, with engines of 4628 indicated horse- 
power, built by Messrs. John Elder and Co., for the 
Zeeland Steamship Company of Amsterdam. Most of 
the other paddle steamers built last year were smaller 
than those just referred to. One was built for the 
Northern Lighthouse Commissioners by Messrs. Caird 
and Co. ; two were built for the Clyde and Lochlomond 
passenger traffic; one for the Bristol Channel pas- 
senger service; one for the Ganges; and the remainder 
were for river and coasting service in other parts of 
the world. 

Before proceeding to devote any detailed remarks to 
the screw steam tonnage built on the Clyde last year 
we may make a few general remarks on the fluctuating 
demand for sailing and steam tonnage during the past 
dozen yearsorso. Down till the year 1868 the sailing 
vessels launched on the Clyde were generally in excess 
of the steam shipping ; but in that year the two kinds 
of shipping were almost equal as to the amount of 
tonnage of each turned out. Very soon, however, the 
opening of the Suez Canal began to tell in favour of 
steam to India, China, and other portions of the far 
East, aud there was almost a stoppage in the build- 
ing of sailing vessels, for while the steam shipping 
launched in the year 1873 amounted to 218,000 
tons, the amount of sailing tonnage built was only 
21,000 tons, or less than one-tenth. Then the 
so-called coal famine came to exert its influence in 
favour of sailing vessels. The high price of coal 
caused a decided reaction, and by the year 1876 there 
was again asupremacy in the sailing tonnage turned 
out from the Clyde shipbuilding yards, the amount that 
year being 96,880 tons, as against 73,800 tons of screw 
steam shipping. In the year 1878 the tide again 
turned in favour of steam vessels, and that year the 
tonnage launched was: Steamers, 127,510 tons; 
sailing vessels, 59,509 tons. In the following year 
135,204 tons of steam shipping, and sailing vessels to 
the extent of only 15,535 tons were launched. There 
was an improvement in the demand for sailing vessels 
in 1881, and that demand has since continued. The 
chief increase in 1882 over 1881 was in sailing tonnage, 
which had improved 32,000 tons, or 90 per cent., 
while screw steam tonnage had only improved 10,000 
tons, or 5 per cent. 

The past year’s output from the Clyde shipbuilding 
yards included some really magnificent screw steamers, 
Foremost in that respect we must place the Guion 
Liner Oregon, a vessel of 7375 tons, with engines of 
12,000 indicated horse-power. She was handed over 





to her owners several months since, and has made one 
voyage from Liverpool to New York and back again, 
When favourable weather returns and she sets out 
upon her regular traffic we may confidently expect 
that she will make the trip at a rate quite equal 
to that displayed by her sister ship, the Alaska. Next 
in order there was the America, built for the National 
Steamship Company by Messrs. James and George 
Thomson—a vessel rated at 6500 tons, with engines of 
8500 indicated horse-power. All the other steamers 
of the fleet are of large dimensions, but the America 
is larger than any of them by some 2000 tons. Another 
very large screw steamer in last year’s output was 
the Eider, 5240 tons, and engines of 6000 indicated 
horse-power. She was built by Messrs. Elder and Co. 
for the North German Lloyd’s of Bremen, and is a sister 
ship to the two splendid steamers launched for the same 
owners in 1882 by Messrs. Elderand Co. Her owners, 
forming one of the largest shipping assurances in 
Germany, have now had no fewer than thirty-five 
steamers, varying in size from 2200 tons to 5240 tons, 
built on the Clyde during the past quarter of a century. 
Another steamer, almost of the same size as the Eider, 
was the City of Chicago, 5202 tons, and engines of 
4800 indicated horse-power. Owned by the Inman 
Company of Liverpool, and built by Messrs. Charles 
Connell and Co., she is the twenty-fifth vessel supplied 
to that company from the Clyde. There were about a 
dozen screw steamers launched last year that may be 
put into a group by themselves as ranging between 
4000 and 5000 tons, of which no fewer than five were 
built in the famous Fairfield Shipyard, and there were 
about as many more, forming another group ranging 
in size between 3000 and 4000 tons, all of which might 
certainly be regarded as large vessels. Then those 
screw steamers having a range between 2000 and 3000 
tons were very numerous—somewhere between thirty 
and forty. It is worthy of remark here that in a 
number of tnstances there were vessels in each of the 
second and third groups having such tonnages as just 
enabled to escape getting into the classes immediately 
above them. Altogether, the mercantile screw 
steamers launched on the Clyde last year had an 
average of rather over 1520 tons, being slightly in 
excess of the average size of vessels of the same sort 
launched in 1882, while their average size was rather 
under those built in 1881, in which year the average 
tonnage of such steamers was rather over 1542 tons. 

Taken together, the firms of Sir Donald Currie and 
Co., of London, and Messrs. James Currie and Co., of 
Leith, were the largest patrons of the Clyde ship- 
builders during the past year. For the Cape mail and 
passenger service they had no fewer than five steamers 
—the Hawarden, the Norham, the Roslin, the 
Dunbar, and the Methuen Castles, two of which 
were vessels of 4241 tons each, built by Messrs. Elder 
and Co., one of 4280 tons, and two of 2682 tons each, 
and all built by Messrs. Barclay, Curle, and Co. 
Then there were three smaller vessels built by 
Messrs. Steele and Co. for the Leith, Hull, and 
Hamburgh service. Collectively, the eight steamers 
mounted .up to 21,940 tons, and their probable 
cost has been set down at about 600,000/. Since the 
year 1854 the two firms named have had sixty-three 
steamers built on the Clyde, and one-third of them 
have been ‘‘ Castle” Liners for the Cape service, all of 
which have been built within the past eleven years, 
Next in order we may take the additions to the 
“Clan ” Line of Clyde and East Indian and Clyde and 
Cape traders. This fleet, owned by Messrs. Cayzer, 
Irvine, and Co., of Glasgow, was only commenced 
about six years ago, within which time the owners had 
built for themselves ‘twenty-two [steamers, aggre- 
gating 62,040 tons, and have purchased six others, of a 
total of 13,480 tons. Last year there were built for 
them on the Clyde five steamers, of a total of 19,420 
tons, four of them being vessels of practically 4000 
tons each, two built by Messrs. Scott and Co., and two 
by Messrs. Napier, Shanks, and Bell. The total 
value of the fleet forming the ‘‘Clan” Line is said to 
be about one and a half million pounds sterling, and 
the creation of [such a fleet within the short period 
of six years, together with its ownership and manage- 
ment, is regarded as one of the most remarkable 
things in the commercial annals of Glasgow in recent 
times. 

A very marked feature of last year’s new work was 
the large number of orders executed in the shape of first- 
class steamers for Continental shipowning firms or com- 
panies. For example, the Societa Italiano de Trasporti 
Marittimi of Genoa (Messrs. Carlo Raggio and Co)., had 
no fewer than six powerful vessels built, three of 
them, the Sirio, the Orione, and the Perseo, each of 
about 4000 tons, being constructed by Messrs. R. 
Napier and Sons. The other three were vessels of about 
2250 tons, and were built by Messrs. Blackwood and 
Gordon ; and the total of the half-dozen vessels was 
18,565 tons. These vessels were all built for swift 
passenger and mail traffic between the Mediterranean 
and South America, The same owners got two 
small steamers built on the Clyde in 1881, and two 
larger ones in 1882. Two large screw steamers of great 
power, the Tamaulipas and the Oaxaca, each of 4133 





tons, with engines of 5000 indicated horse-power, were 
built by Messrs. Robert Napier and Sons, for the 
Compania Mexicana Transatlantica of Vera Cruz, for a 
totally new mail and passenger service between Europe 
and Mexico. These are the only steamers of impor- 
tance as to dimensions and power yet owned in Mexico, 
and the owners have shown unusual enterprise in 
starting with steamers of such proportions, and having 
a speed equal to 184 miles an hour. Messrs. Denny 
and Brothers also built two large screw steamers for 
Continental owners, the Compania Transatlantica of 
Barcelona (Messrs. Antonio Lopez and Co.), on whose 
account a steamer of 3500 tons, and named the Antonio 
Lopez, was built by Messrs. Denny in 1881, and the 
two new vessels are sister ships; they are named the 
Cataluna and the Ciudad de Santander, each of 3488 
tons, and were built for the Spanish and Cuban 
passenger and mail service. For the Linea de 
Vapores Serra of Bilbao, already owning a fleet 
of thirteen steamers trading between Bilbao and 
Cuba, two new steamers were built last year 
by the London and Glasgow Engineering and Ship- 
building Company. They were the Alicia and the 
Francisca, each of 2855 tons, Messrs. Alex. Stephen 
and Sons also built two large steamers, the Independente 
and the Gottardo, each of 2837 tons, for another Italian 
company, which may be regarded as the largest shipping 
concern in Italy, being a partial union of the fleets of 
Messrs. Florio and Co., of Palermo, and of Messrs. 
Rubattino, of Genoa. The Hamburg-American Steam- 
ship Company, of Hamburg, had the Moravia, 3730 tons, 
built for them by Messrs. A, and J. Inglis; and two 
vessels of about 2300 tons each were Suilt for the 
Netherlands India Steam Navigation Company of 
Batavia, one by Messrs. Caird and Co., and the other 
by Messrs. Inglis. Most of the other screw steamers 
built for Continental owners last year ranged from 
about 2500 tons downwards. 

As regards the amount of new tonnage taken from the 
Clyde last year by any single company, the British 
India Steam Navigation Company occupy the fourth 
position in the annual returns, as there were built for 
their extensive fleet six steamers of a total of 17,968 
tons. One of them was the Manora, 4710 tons; then 
there were the Nowsherra and the Nuddea, each of 
about 3000 tons, all three being built by Messrs. Denny 
and Brothers. The other three, which were somewhat 
smaller, were built by Messrs. Inglis. For the com- 
pany just named there have been built on the Clyde 
during the past thirty years, 96 steamers of an 
aggregate of 166,700 tons; 52 of the vessels, of a total of 
110,000 tons, having been launched during the past ten 
years, or an average of 11,000 tons perannum. In five 
out of the ten years, the British India Company had 
the highest aggregate tonnage of any of the firms or com- 
panies patronising the Clyde ; and in each of two years 
they were supplied with 19,000 tons of new shipping. 
For the New Zealand Shipping Company, Messrs. Elder 
and Co. launched last year three powerful steamers, to 
be employed in the direct service for passengers and 
light goods between this country and Lyttelton, New 
Zealand. The vessels were the Tongariro, the Aorangi, 
and the Ruapehu, each of 4163 tons. Four steamers, 
of a total of 7794 tons, were added to their ‘‘Anchor” 
Line fleet, by Messrs. Henderson Brothers, Glasgow, 
two of them being the Persia and the Arabia, each of 
about 3550 tons, and the builders being Messrs. D. and 
W. Henderson and Co., Glasgow. Two steamers, each 
of 3034 tons, were added to the ‘*Glen” Line of China 
tea traders, the owners being Messrs. M‘Gregor, Gow, 
and Co., of London and Glasgow, and the builders being 
the London and Glasgow Engineering and Shipbuilding 
Company. These make a total of fourteen steamers 
for the same line built in the same yard since 1870. 
The last-named builders also supplied two steamers of 
2484 tons each to Messrs. Money Wigram and Co., of 
London. Two vessels of rather less tonnage were built 
for the China Merchants’ Steam Navigation Company 
of Shanghai, by Mr. W. B. Thompson, for China 
river service. The Valetta, a vessel of 4876 tons, was 
built for the Peninsular and Oriental Steam Navigation 
Company, by Messrs. Caird and Co. Messrs, Aitken 
and Mansel supplied the Union Steamship Company of 
Southampton with the Tartar, a splendid steamer of 
4339 tons. 

(To be continued.) 








THE FORTH BRIDGE. 
Tue following is the third quarterly report to the 
Board of Trade by Major-General Hutchinson and Major 
Majendie on the progress of the Forth Bridge works. 


TremMPORARY WORKS. 

At South Queensferry.—In the shops several hydraulic 
cranes for handling plates and angles, a large eight-drill 
travelling machine for drilling bed-plates, three hydraulic 
rivetting machines, and the second large travelling crane 
and ten-drill machine for tubes have been delivered and 
erected since August. 

The temporary stage on the south shore has been car- 
ried out toa distance of 1800 ft., and spur jetties have 
been built out from it alongside each of the Viaduct 


piers. P 
Several additional houses and huts for workmen are in 
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progress, and a new range of offices for the accommoda- 
tion of the engineering staff has been completed. 

At Inch Garvie.—The wrought-iron landing stage has 
been completed ; a pair of powerful engines and air com- 
pressors fave been erected to supply air to the 70-ft. 
caissons ; and a hydraulic pumping engine and accumu- 
lator for the supply of power to the machines for rivetting 
up the caissons in position are almost finished. | 

At North Queensferry.—A second wrought-iron stage, 
similar to the one already erected over the foundation of 
the south-west pier, has been nearly completed over that 
of the south-east pier. This stage will in the first in- 
stance carry the diamond-drilling machinery, and after- 
wards the diving bell, by means of which the rock at this 
pier is to be excavated and levelled. The diamond drill 
frame is now being transferred to the south-east pier, and 

rts of the diving bell and accompanying machinery 
| an already been delivered on the ground. _ 

A complete set of air-compressing machinery similar to 
that on Inch Garvie has been erected here, and is being 
used at present for supplying air to the rock drills at 
work levelling the ground round the piers. For the 
erection of the girders of the viaduct at the north end of 
the bridge a timber stage, varying from 10 ft. to 40 ft. in 
height, has been set up between the Fife cantilever pier 
and the north abutment. 


PERMANENT WORK. 

At South Queensferry.—The large caissons for the piers 
on Inch Garvie and at North Queensferry are being 
manufactured in the shops, and most of the machinery 
has been employed on this most pressing part of the 
work; although some of the permanent steel work has 
also been in hand. The masonry of viaduct pier No. 1 
has been carried up about 5 ft., and that of No, 2 about 
32 ft., bringing both to the level at which they will re- 
main until the girders are ready for erection. Nos, 3 and 
4 piers have been raised 20 ft. and 25 ft. respectivel 
above their foundations, both being at the same level, 
viz., the underside of the cut-water capping course. No. 5 
pier has been raised about 26 ft. above the foundation ; 
and No. 6, which is below low-water mark, has been suc- 
cessfully founded on the rock, and has the first course of 
granite nearly completed. 

A commencement has been made of the cofferdam for 
No. 7 pier ; and about 250 piles have been driven, since 
August, for the cofferdam for the foundation of the 
south cantilever pier. 

The first of the permanent caissons, 70 ft. in diameter, 
is now being delivered, and is being put together on the 
beach, where it will be rivetted up by hydraulic power, 
and then launched and floated into position. 

At Inch Garvie.—The excavation of the rock for the 
foundation vf the north-east pier has been completed 
down to 2 ft. below low-water level, and the top ring of 
the lower part of the caisson is being erected ready for 
rivetting up. 

he temporary caisson, of which about two-thirds is 
completed in the shops, is constructed in segments weigh- 
ing about 30 cwt. each, so that it can be taken to pieces 
and transported without difficulty. 

The excavation of the rock to receive the caisson of the 
north-west pier is well advanced, but is not being pressed 
forward at present. 

At North Queensferry.—The excavation for the south- 
west main pier has been carried down to within 18 in. of 
the level at which it will receive the caisson, which is 
already nearly completed in the shops, 

At the south-east pier a large part of the rock has been 
removed down to near low-water level, and the removal 
of the rock below that level by means of the diamond 
drill is about to be commenced. 

At the north-west pier, which is above high-water 
mark, the holding-down bolts, forty-eight in number and 
24 in. in diameter, are now in position, and the masonry 
round them is in progress ; one of the wrought-iron bond 
belts, 18 in. deep and # in. thick, having been rivetted up 
in position. 

‘he excavation for the north-east pier is in progress. 

The north, or Fife, cantilever pier has been carried up 
15} ft. above the foundation viaduct piers. Nos. 10 and 
11 are 8 ft. and 10 ft. respectively above the average 
level of foundation, and Nos, 12 a 13 have been carried 
up 34 ft. and 33 ft. respectively. The tops of all these 
viaduct piers are now at the level of the stage on which 
the girders are to be erected, and consequently they will 
not be carried up any higher until the girders are in 
position, 

GENERAL REMARKS. 

Arrangements have been completed for lighting the 
whole of the works on both shores, and on Inch Garvie, 
by the electric light, divided into five separate installa- 
tions as follows : 

No. 1 lights the whole of the works, shops, and offices 
on the high ground at South Queensferry. 

No. 2 lights the works on the shore on this bank. 

No. 3 lights the works on the north shore ; and No, 4 
those further inland at North Queensferry. 

No. 5 lights the works on Inch Garvie. 

The total provides for about 60 arc and 400 incan- 
descent lamps. 

Two additional steam barges have arrived, and a hulk 
for use as a cement store has been anchored in St. Mar- 
garet’s Hope. 

About 450 tons of steel plates and 300 tons of angles 
and T’s for the superstructure have been delivered, and 
some of the angles have been bent to shape. 

A commencement has been made in the construction 
of the internal beams for the large tubes, and a frame 
is being prepared on which the internal girders will be 
erected. early all the bed-plates for the Fife north- 
west pier are delivered, have had their edges planed, and 
are being fitted together under the large travelling drill, 





About 70,000 cubic feet of granite have been delivered, 
of which 38,000 ft. have been set, and about 5000 cubic 
yards of concrete have been placed in position. 

The progress and quality of the work, so far as we can 
judge from a periodical inspection, have been up to the 
present time entirely satisfactory. : 

We have arranged with the engineers that notice shall 
be given to us from time to time as to the progress of the 
excavations for the main piers, so that we may inspect 
the foundations before any concrete is put in. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—Increased firmness was the 
rule in the warrant market last Thursday, and prices had 
a further advance to the extent of 24d. per ton. Trans- 
actions took place during the forenoon at from 42s. 104d. 
up to 43s. O}d. cash, also at 43s. O4d. up to 43s. 24d. one 
month, the close being sellers at 43s. 1d. cash, and 43s. 3d. 
one month, with buyers near. Business was reported in 
the afternoon at 438s. 1d., 43s, 14d., and back to 43s. 1d. 
cash, also at 43s. 3d. and 43s. 34d. one month, with sellers 
at the close wanting 43s. 34d. cash and 43s. 3d. one 
month, and buyers near. Considerable strength was 
shown in the market on Friday, and there was an im- 
provement in prices to the extent of 44d. per ton, making 
a recovery of 8d. over the week. usiness was done 
during the forenoon at from 43s. 14d. up to 43s. 3d. cash, 
also 43s. 34d, up to 43s. 5d. one month ; and at the close 
of the market sellers were wanting 43s. 3d. cash and 
43s. 5d. one month, with buyers near. In the afternoon 
there were transactions at from 43s, 44d. up to 43s. 64d. 
cash, also at 43s. 6d. up to 43s. 8d. one month, the close 
being buyers at 43s. 6d. cash and 43s. 8d. one month, 
and sellers near. The market opened firm on Mon- 
day, in consequence of rumours as to the meeting 
of the Cleveland ironmasters to be held that day 
regarding a further restriction of the make, and a 
proposal for a conference with the Scotch ironmasters. 
At the opening prices were se per ton better, but 3d. 
of that gain was lost by the close. In the course of the 
forenoon there were transactions at 43s. 104d. down to 
43s. 7d., and back to 43s. 9d. cash, also at 43s, 11d. down 
to 43s. 84d., and back to 43s. 11d. one month, with sellers 
at the close asking 43s. 74d. cash and 43s. 9d. one month, 
and buyers near. Business was reported in the afternoon 
at 43s.  ¥ down to 43s, 7d. cash, also at 43s. 10d. down 
to 43s. 9d. one month, sellers at the close asking 43s. 74d. 
cash and 43s. 94d. one month, and buyers near. Yester- 
day’s warrant market showed considerable strength, and 
there was a further advance in prices to the extent of 44d. 

r ton, 44s. cash being reached, or 1s. 54d. above the 
owest quotation of last week, and a recovery of all the 
decline made since the 14th of December. The ship- 
ments of last week were looked upon as favourable, and 
a decrease in the stock of warrant iron by 295 tons on 
we as compared with the large additions made—1840 
tons—during the "saggi six days, also assisted to impart 
a lively tone to the market in view of the proposed re- 
striction of the make in England. There were transac- 
tions during the forenoon at from 43s. 74d. down to 
43s. 54d., and subsequently improving to 43s. 9d. cash, 
also at 43s. 9d. down to 43s. i4d., and up to 43s. 10$d. 
one month, with buyers at the close offering 43s. 84d. and 
43s, 104d. cash and one month respectively, and sellers 
near. ith a very strong market in the afternoon, prices 
rose from 43s. 9d. to 44s. cash, also from 43s. 114d. to 
44s. 14d. one month, the close being sellers at 44s. cash 
and 44s. 2d. one month, with buyers near. To-day’s 
prices have again shown a declining tendency. Trans- 
actions took place during the forenoon at from 44s. down 
to 43s, 8d.,and then back to 43s. 104d. cash, also at 
44s. 14d. down to 43s. 104d. one month, with sellers at the 
close asking 43s. 103d. cash and 44s, one month, and 
buyers near. In the afternoon business was done 
at 433.'10d. down to 43s. 8d. cash, also at 43s. 11d. 
down to 43s. 10d. one month; and sellers towards 
the close were wanting 43s. 84d. cash and 43s. 103d. 
one month, with buyers offering 4d. per ton lower. 
The warrant market has taken quite a turn during the 
past week, and on two or three occasions has shown a 
great deal of animation. Towards the close of last week 
a rumour spread to the effect that the Cleveland iron- 
masters were considering the propriety of blowing out a 
number of their blast furnaces with the view of restricting 
the make of pig iron in a somewhat marked degree. The 
rumour had the effect of bring out buyers, and the desire 
to buy, particularly to cover over-sales, spread till there 
was quite an excited feeling in the market by the end of 
the week, the tone of the market being good up to the 
close, and the price being 1s. per ton above the lowest of 
the week. Abundant evidence has been shown during 
the week that the market is very considerably over-sold, 
and it is also evident that any movement towards com- 
bined restriction would lead to at least a temporary im- 
sagan in prices. The position of the iron trade, both 

ome and foreign, remains unchanged, so far as its legiti- 
mate branch is concerned—indeed, the dulness is perhaps 
even more ae. A reduced make is still doubtful, but 
adiminished consumption appearsquitecertain. As regards 
the home trade the year has not opened with bright pro- 
spects. The orders for large cast-iron pipes are exceed- 
ingly few, and consequently there is great difficulty in 
—s the foundries fully employed ; indeed, one of the 
oldest has been closed for want of orders, a state of things 
which ‘has not previously occurred for many years. 
Engineering founders have also commenced the year with 
a great deal less work than usual. So far as Scotland is 
concerned, the strike amongst the steelworkers does not 
improve matters, as it affects the trade in hematite pig 
iron very ——e _adding to the dulness that was 
already existing. The price of that commodity still re- 





mains nominally at 46s. per ton for the usual proportions 
of Nos 1, 2, and 3 brands, f.o.b. at Cumberland ports. 
There are now 100 blast furnaces at work in Scotland, 
one having been relighted during this week at Gart- 
sherrie Iron Works. At this time twelve months ago 
there were 109 furnaces blowing in Scotland. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
8295 tons, as compared with 5190 tons in the preceding 
week, and 8396 in the corresponding week of last year. 
They included 1044 tons to the United States, 250 tons to 
Canada, 370 tons to India, 426 tons to Australia, &c., 
846 tons to France, 375 tons to Italy, 230 tons to Ger- 
many, 415 tons to Holland, 200 tons to China and Japan, 
and lesser quantities to other countries. The stock of 
pig iron in Messrs. Connal and Co.’s — warrant stores 
stood at 587,268 tons yesterday afternoon, as against 
586,454 tons yesterday week, showing an increase of 814 
tons for the week. 


The Strike in the Scotch Steel Trade.—The dispute which 
has arisen between the steel manufacturers in Scotland 
and their workmen, in consequence of the announce- 
ment of a reduction of wages, still continues, so far as 
the Steel Company of Scotland, Messrs. Beardmore, 
and Messrs. Colville are concerned. At the Mossend 
Steel Works the strike hardly commenced. Nothing ha 
come out of the conference held last between representa- 
tives of the employers and of the workmen, and it would 
now almost seem as if the men were beginning to think 
of giving in on the employers’ terms, which are somewhat 
better than those on which the Mossend men resumed 
work last week. Many persons confidently expect that 
the present week will see an end of the strike. The Steel 
Company of Scotland have announced that unless the 
men return to their work on Monday they will bring 
others from England to fill their places. 


The Coal Trade.—This branch of trade is much less 
animated than it was a few weeks ago, and the value of 
business doing is not equal to what has been customary at 
this season of thefyear, the chief reason being the ab- 
normally mild weather that has of late been prevailing. 
Another reason is the diminished consumption through so 
many steel workers being on strike. In some cases the 
miners are being put on short notice, and there are 
threatenings of a reduction of wages, both in Lanarkshire 
and in Ayrshire. Up till the present there ,has been no 
reduction in the prices of coal, but they are certainly 
somewhat easier than they were. With the cessation of 
the strike and the return of more winter-like weather the 
temporary dulness in the coal trade will doubtless dis- 
appear. 

Condition of the Shipbuilding Trade.—In almost all 
cases the men who declined to accept of the reductions of 
wages, announced towards the end of the past year by 
the shipbuilding and marine engineering firms on the 
Clyde, have now returned to their work, and have 
accepted the reductions. Concessions, however, were 
made in the case of the joiners and carpenters, only one- 
half of the reduction originally announced having even- 
tually been resolved upon by the employers. 


Messrs. Dobie and Co.—The failure of Messrs. Dobie 
and Co., shipbuilders, Govan, has now been made public 
by long reports in the newspapers of the examination of 
the partners in the bankruptcy court. The yard occu- 
pied by the firm has, by arrangement with the trustee on 
the sequestered estate, passed into the hands of Messrs. 
J. and A. Allan, shipowners, Glasgéw, who have alread 
commenced to{complete the two steel steamers whic 
Messrs. Dobie and Co. had contracted to build for them. 
That is a very satisfactory issue of the stoppage, as 
many hundreds of workmen have now resumed employ- 
ment in their former places. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ‘Change at Middlesbrough, and 
greater interest than usual was manifested in trade 
matters. No.3 Cleveland pig was quoted 36s. 6d. per ton 
g-m.b., f.o.b. This advance was anticipated ; it is the 
result of the action of the North of England ironmasters 
with regard to the probable reduction in the make of pig 
iron, by the blowing out of about twenty blast furnaces 
There was next to nothing done in the manufactured iron 
trade although prices are so low. Ship-plates are quoted 
51. 5s. per ton and angles 4/. 17s. 6d., less 24 per cent. at 
works. Hematite iron is quiet at 46s. 6d. perton for Nos 
1, 2, and 3, f.o.b. west coast ports. Some of the mills 
and forges in the Cleveland district are getting very 
short of work, and as the shipbuilding is so slack it is 
feared that in the course of a month or so a great deal of 
the plant will be inoperative and many men thrown out 
of employment. 


The Ironmasters and Restriction.—When the Cleveland 
Tronmasters’ Association, a few days ago, proposed that 
about 20 blast furnaces should be blown out, owing to 
the depression in trade, the people in the northern coun- 
ties received the announcement with regret. For the 
past few months there have been 117 blast furnaces in 
operation in the North of England. During December 
the ironmasters’ stocks increased upwards of 32,000 tons. 
The alarming fact of stocks increasing at the rate of 
upwards of 1000 tons per day compelled the masters to 
discuss the state of affairs, and the result was that they 
remitted the matter to a committee, who are to say what 
are the best arrangements by which so large a number of 
blast furnaces can be stopped. Each blast furnace 


costs about 25,000/., and blowing out is attended with 
great expense, to say nothing of loss on capital and 
depreciation of plant. If the question of compensation 
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is to form part of any scheme which the committee may 
decide upon, it will be fraught with difficulty. Sellers 
of pig iron hope that prices will soon advance after 
restriction is adopted,{ but consumers believe that no 
artificial method of reducing stocks and raising prices 
will last for any great length of time, and they contend 
that the proper way to deal with the question of over 
production is to be guided by the laws of demand and 
supply, and they add that makers who cannot compete in 
the open market should stop furnaces of their own accord 
without compensation or any regard to the action of any 
association. The production is undoubtedly far in excess 
of the demand, and it is clear to any person with the 
slightest knowledge of the trade that something like a 
score of blast furnaces must soon be blown out, because 
the shipbuilding trade is in such a state of comparative 
collapse. It is this great industry that affords employ- 
ment for the manufactured iron trade of the North of 
England, the outlook of which is now so gloomy. 


The Wages Question.—Since our last notice the Cleve- 
land ironstone miners have had another interview 
with the mineowners, and they have been informed that 
in the present depressed state of trade the employers 
cannot amend the sliding scale. The further consideration 
of the matter has been adjourned to the 22nd inst. The 
blast furnacemen have also had a meeting with their en- 
ployers, who declined to alter the scalein favour of the 
men. Stern facts, low prices, and the possibility of a 
number of blast furnaces being stopped soon, have con- 
vinced the men that at present it is best to be content 
with the wages paid according to the old scale. At the 
time of writing the award in the arbitration on the wages 
question of the ironworkers of the North of England, dis- 
cussed at Newcastle a fortnight ago, has not yet come to 
hand. However, this is not very material, as the decision 
will only regulate wages to the end of March, and the men 
have agreed to abide by the award whatever it may be. 
The unfortunate lock-out at the Eston Steel Works of 
Messrs. Bolekow, Vaughan, and Co., of Middlesbrough, 
still continues. It is stated by the company that they 
cannot re-open the works unless the men submit to the 
10 per cent. reduction. About 2000 men are locked out, 
and as there are no orders to be had, even at the present 
low prices, the company are sorry to say that they can 
only allow them to return to their places at the reduced 
wages. 

The Coal and Coke Trades.—F uel of all kinds is in less de- 
mand and prices are easier. 








NOTES FROM THE SOUTH-WEST. 

The Garw Valley.—The Ffaldau Colliery, in the Garw 
Valley, on the Great Western Railway, has been pur- 
chased by Messrs. Pyman, Watson, and Co., of Cardiff. 
The property has only recently been acquired by them ; 
but during the short time it has been in their possession it 
has been considerably developed and the output mate- 
rially increased. Measures are said to have been taken 
for sinking other shafts. 

New Dry Docks at Cardiff.—A company has been pro- 
jected at Cardiff, under the title of the Dumfries Dry 
Dock, Shipbuilding, and Engineering Company (Limited), 
with the object of constructing dry docks on a site to be 
obtained alongside the fairway of the channel and about 
450 ft. from the entrance of the Roath Basin. The two 
docks, which will be respectively 278 ft. and 230 ft. in 
length, will each be able to lift, sight, and lower one vessel 
and lift a second within three hours, that is, well within 
a single tide. The system adopted will be Clark and 
Stanfield’s patent. The dock is sunk deep into the water 
by opening certain valves, the vessel is brought over the 
keel blocks, and is quickly entered by certain improved 
mechanical side shores; then the pontoon or bottom 
of the dock is emptied by pumping, the whole fabric rises 
till the keel blocks bear agains; the vessel’s keel, and sub- 
stantial support is given by certain bilge carriages, which 
are readily worked from the top of the dock. <A line of 
railway is to run into the dockyard, and by powerful crane 
power the heavy machinery necessary on board ships will 
be taken direct into the vessels. 

Trade of Swansea.—It appears that 4973 vessels entered 
the port of Swansea last year. The aggregate burthen 
of these vessels was 1,109,483 tons, and the shipping dues 
paid by them amounted to 29,7887. In the previous year 
5010 vessels of an aggregate burthen of 1,017,006 tons 
entered the port, the shipping dues paid by them being 
27,9551. 

Steam Shipbuilding at Bristol.—On Saturday the 
Westbury (s.s.), was launched from the yard of Messrs. 
C. Hill and Son, the Albion Dock, Cumberland-road, 
Bristol. The steamer is 180 ft. {n length, 22 ft. beam, and 
11 ft. in depth. She is schooner-rigged and is built of 
Staffordshire plates. She is fitted with compound surface 
condensing engines of 60 horse-power, built by Messrs. 
Plenty. She carries patent windlass and steam winches. 
Her decks and bulwarks are of iron, and her deck fittings 
of teak. She has been built for Messrs. E. Stock and Son, 
of Bristol, for the Continental sugar trade. 


Newport.—The steam coal trade remains active. The 
shipments of manufactured iron have been limited, only 
one cargo of 236 tons having been forwarded to Pernam- 
buco. Last week’s coal clearances amounted to 48,833 
tons. From Bilbao there were received 6711 tons of iron 
ore, and 4000 tons came to hand from other sources. 


Pontypridd.—It is stated that the minerals under the 
3redwenarth, Oilfynydd, Ynyscaedndwg, and Berwerdy 
farms have been taken by Mr. E. Lewis, Mr. G. Griffiths, 
recently of the firm of Thomas Griffiths, and some other 
entlemen. It is expected that the Rhondda Junction 


Jolliery will this year effect a larger output than ever. 
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2375. Combined Net-Hauling Machine and Boat’s 
Capstan : J. D. Jack, Elgin, N.B. (6d. 3 Fiys.|—Three 
horizontal sheaves aredisposed in a triangle, the centre sheave 
forming its apex, and being furthest from the central spindle of 
the machine. A socket or sleeve is free to revolve round the central 
spindle, and toit is attached a framing carrying the spur wheel 
gearing and the hauling sheaves. On the central spindle, just 
above the net-hauling machine, is placed the friction pulley and 
strap with the differential gearing attached. The capstan is 
ty on the central spindle above this mechanism. (May 10, 
1883). 


2395. Contact Boxes on Electric Railways: W. E. 
tonand J. Perry, London. [1s. 2d. 30 Figs.|—Instead 

of the mechanical plungers described in Specification 783 of 1881 
for automatically connecting the main cable with the section just 
entered by the train, and for automatically disconnecting the 
main cable from the section the train is leaving, electrical means 
are employed, the blow given by the passing train for the working 
of the contact boxes being dispensed with. The illustration shows 
an arrangement suitable for the system in which the trains are 
worked in series, the arrow denoting the direction of motion of the 
train. By means of the electro-magnet M, through the coils of 
which the main current usually passes, the arm 8 is attracted 
down against the action of a spring so as to be retained in contact 
with a stud p, thus keeping the circuit closed. Now when the front 





wheels of the train come to the junction B BI, it is arranged that 
they short-circuit that junction so that only a comparatively small 
current continues to flow through the electro-magnet M, the arma- 
ture s breaks contact with p, until when the front of the train 
opens the next junction, the magnet M is worked by a shunt 
circuit from that junction, and establishes connections at BB! 
again, In anotherarrangement the resistance of the thick wire 
coil on the magnet M is only introduced at the one contact box 
which at any moment is next in front of the train. Several other 
arrangements both for trains in parallel circuit and in series 
are described, as well as arrangements for ‘‘ blocking” in the 
two systems. (May 11], 1883). 


2438. Manufacture of Incandescent Electric Lamps, 
&c.: J. H. Guest, Brooklyn, U.S.A. (6d. 6 Figs.|— 
This relates toa method of removing atmospheric air from the 
bulb of the lamp, and of sealing the glass without using a vacuum 
pump. Referring to the illustration, a vertical section, the glass 
bulb B containing the carbon filament is filled with a hydro- 
carbon or non-inflammable gas by means of a fine tube running up 
into the globe, and, a stopper being applied to the nozzle f, the 
bulb Bis suspended within the vessel A, the conductors of the 
lamp being received in spring holders I formed as spring forceps 
and attached to slides sliding in the standards G. A window of 
mica or glass made air-tight by a frame and rubber packing is 
provided in the side of the vessel A, or it may be made entirely of 
glass. The vessel A is provided at the top with an annular trough 
m containing mercury serving to seal the lower edge of a remov- 


Bae. 








able cover N, A non-combustible or inert gas is then introduced 
within the vessel A by means of the pipe s, and combustible gas 
by the pipe rv, to an annular orifice around the cover N, which 
cover is preferably hinged to the vessel A, and is contracted at its 
upperend. The gas is ignited at the annular orifice forming a 
flame, as shown by the dotted lines, which keeps out the atmo- 
spheric air from the vessel A. The plug is then removed from the 
nipple f, and a current passes through the filament by way of the 
standards G. When the whole of the atmospheric air has been 
replaced, the nipple f is fused by means of a pair of spring 
tongues carrying platinum electrodes and insulated conductors 
connected to the electrodes. The spring tongues are inserted 
through the top of the cover N (the handles being suitably bent 
away so that they will not be in the flame), and caused to grip 
the nipple f. An electric current is then passed through them, 
and the electrodes are slightly separated, forming an arc which 
fuses the nipple. (May 15, 1883). 





2458. Manufacture of Metallic Packing of Pistons 





‘for Cylinders and Rotating Machines, Pumps, 


Blowers, Fluid and Water Meters: A. Spagl, Munich, 
Bavaria. [6d. 18 Figs.|—The packing is constructed of metal, 
leather, or caoutchouc, and consists of several wedges mye 
one another, and being symmetrically pressed by steam in their 
whole circuit on or against the inner sides of the cylinder or outer 
casing. A piston fitted with this packing is formed with removable 
cheeks, (May 16, 1883). 


2461. ew for Perforating and Printing 
upon Paper: W.R. Lake, London. (S. Wheeler, Albany, 
N.Y., U,S.A,) (10d. 14 Figs.]—Relates to machines for printing 
and perforating paper as it is continuously fed into the machine 
from a roll and rewinding the finished paper into rolls while in the 
machines; one object being to prepare rolls having transverse 
rows of perforations for facilitating the separation. (May 16, 
1883), 

2482, Electromotive Engine: A. Browne, London. 
(6d. 4 Figs.J}—The coils for the armature are wound upon radial 
soft iron bars projecting from an iron hub, and the pole-pieces are 
so arranged that either side overlaps the ends of the field 
magnets or that the poles of the field magnets overlap the arma- 





ture. Referring to illustration, an elevation, the cores of the 
magnet A of the armature are T-shaped in section, the head of 
the T forming the pole-pieces, and are fitted in the boss C keyed 
to the shaft. The pole-pieces F of the field magnets envelop the 
poles of the armature. (May 17, 1883). 


2491. Expansion valve Gear for Steam and other 
Motive Power Engines: W. E. Rich, London. (6d. 
1 Fig.J|—The right and left-hand screws connecting the two ex- 
pansion valves or plates on the back of the main slide valve are 





made of dissimilar pitch, so that when the grade of expansion is 
altered the cut-off shall be the same on the two sides of the piston. 
(May 18, 1883). 

q tus for Measuring Electricity: J. D.F. 
aemeoel Glaagew. (6d. 5 Fie The iron core c of a 
vertical solenoid is enlarged at its lower end where it is immersed 
in mercury d. A thread attached at one end to thetop of the 
core is passed several times round a spindle b of small diameter, 
and is attached at its other end to a counterweight h. An index 
finger i is fixed on the spindle b in front of a graduated dial. A 
scale may be applied to the counterweight A to indicate the 
number of complete revolutions made bythe index finger Ac- 
cording to another method the electricity is measured by the 
flow of mercury from one vessel to another, A beam is pivotted 








between an upper and a lower vessel, and to one end of the beam 
islinked the core of asolenoid, the lower enlarged end of which 
is immersed in mercury in the lower vessel, and to the other end 
is linked a cup having an overflow pipe leading to the lower vessel, 
and having inserted in it one limb of a syphon, the other limb of 
which isimmersed in the mercury in the upper vessel. Other 
modified forms of the arrangement are described in which the 
action is continuous, two beams and two solenoids being employed, 
the two solenoids being alternately excited. According to 
another method a wheel is pressed between two revolving discs, 
and has its radial distance from the axis of the disc determined by 
the attraction of asolenoid core. (May 18, 1883). 


2498. Non-Conducting Coverings Applicable for 
Covering Steam Pipes, &c.: A. J. Boult, London. 
(G. Kelly, Chicago, Ill., U.S.A.) [6d. 4 Figs.]}—A loose mass of 
mineral wool or silicate cotton is placed between sheets of flexible 
material, such as paper or canvas, having jtheir inner sides made 
adhesive by means of soluble glass silicate of soda. In order to 
produce an air space around a pipe stapies are provided, the con- 
necting bars of which are bent down so as to form sunken bearing 
bars, (May 18, 1883). 


2504. - oe pmetomes in the Manufacture of 
Iron and Steel: T. ths, Abergavenny, Mon. 
(6d. 12 Figs.J—In order to effect the closing and opening of the 
nee through the tuyere, a stuffing-box is fixed in the cover of 
each blast box or chamber and a tube, gto which a plug stopper, 
valve, or cover is fixed, is passed therethrough. Referring to the 
illustration, a tube g is passed through a stuffing-box in the cover 
e! of each blast chamber e. A plug is fitted to the inner end of 
the tube g which is operated by a a weighted clutch lever h, rod 
i, and a circular rod 7 passing around the upper part of the con- 
verter and actuated in either direction by a lever as clearly shown 
in the ‘illustration. A removable plug is provided at the outer 
end of the tube g so that the tuyere can readily be observed, The 
tube g may be passed through a larger tube which carries the plug 
stopper and is operated by the lever h, thus allowing of the nozzle 





being readily adjusted, Holes are formed in these tubes g so as to 
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keep the metal out of the tuyeres. The plug stopper or 
valve may be mounted on a hinge joint so that it drops into posi- 








tion by its own weight, a lever being employed to raise it to open 
the passage. (May 19, 1883). 

2506. Extracting or Separating Iron from Solution 
Containing the Same: G. W. von Nawrocki, Berlin. 
(Loewig and Co., Goldschmieden, Silesia). (2d.)—The iron is 
separated from the solution by means of a current of electricity, 
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the iron collecting upon the cathode, and a suitable metal, which | 


forms nearly insoluble salts with the acid of the salts, being em- 
ployed as the anode. (May 19, 1883) 


| 


2511. Machinery for Obtaining Motive Power: A. | 


Vacherot, Sutton, Surrey. [é/. 
a double-acting engine and a double-acting force pump worked 
by the engine and a vessel containing compressed air. 
motive fluid which filled the engine cylinder at the end of one 
stroke will find its way to one side of the pump piston a ca 
the motive fluid on the other side of the pump piston being forced 
past a valve into the vessel containing the motive fluid. . 
The engine will have only the resistance of the friction of 
pump to overcome.” (May 19, 1883). 

Gas Engines: W. B. Haigh and J. Nuttall, 
Oldham. [6d¢. 12 Figs.)—The gas engines are so constructed 
that a combustible mixture of air and yas is introduced into a 
cylinder in front of the motor cylinder during the outstroke of its 
piston, and is expelled on the return stroke into a passage leading 
between the pistons, which passage is utilised as a compression 
chamber, the contents being ignited once in every revolution. 
Referring to the illustrations, the engine is provided with two 
cylinders a b placed end to end (or with one cylinder having two 
different diameters) in which work pistons ¢ d conected together 
by a hollow trunk. A passage A having an inlet valve leading to 
the atmosphere is in connection with the gas supply controlled by 
the governor and with that end of the larger cylinder b, whichis 
adjacent to the smaller cylinder a. Air and gas are drawn into 
the cylinder 6 during the outstroke, and on the return stroke are 
forced through a valve in the passage uv into the cylinder a, driv- 
ing out the products of combustion through the exhaust port vr, 
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which is placed so as to be uncovered at about one-third of the out- 
stroke of the engine. Theignition is effected by means of the valve 
shown to an enlarged scale at Fig. 2. A portion of the gas in the 
cylinder escapes by the port 8 and passes through a small hole 
drilled in advance of the port 1 in the slide valve, and in con- 
nection with a small perforated tube passing across the port 1, and 
is ignited by a gas flame placed in thechimney G, Thescrew plug 
5 regulates the amount of combustible mixture escaping by the 
port 8. In order to increase the pressure of the gas, a vibrating 
disc of india-rubber (worked by a crank and connecting rod) is 
spread over a conical or other recess, drawing in gas by one valve 
and expelling it by another, so that when the gas has attained a 
certain pressure on the delivery side the rubber becomes distorted 
so as to cease pumping or compressing the gas. The governor 
sleeve has two slots im it, through which the arms pass. The sleeve 
rests upon the balls, is raised by the action of the balls, and falls 
by its own gravity. A fork with a long boss sliding up and down 
in a cylindrical guide with the sleeve is attached to the sleeve. A 
light rod or spring is connected to the slide valve and to the slid- 
ing boss. (May 21, 1883), 


2518. Compound Steam Engines, Especially Ap- 


plicable to Compound Locomotives: C. Pieper, 


2 Figs.|—This consists of | 


“The | 





Berlin. (EF. Ongley, Memel, and Proell and Scharowsky, 
Dresden). (6d. 9 Figs.)|—The links of the valve gears of the 
high and low-pressure cylinders are arranged to be controlled by 
one hand lever so that the grades of expansion to which the two 
links are simultaneously adjusted will be such as to cause the 
power produced by the steam in one cylinder to be approximately 
equal to the power developed in the other. A screw by which 
the hand lever may be operated is combined with the hand lever 
for controlling the valve gear, and a connecting mechanism allows 
the lever to be locked in any position by the screw, or to be used 
independently thereof. A receiver or intermediate steam chamber 
is combined with the two cylinders which can be shut off from the 
said receiver, the high-pressure cylinder being caused to exhaust 
into the atmosphere while the low-pressure cylinder is supplied 
direct from the boiler. (May 21, 1883). 


2524. Manufacture of Laundry Blue: M. H. and 
T.L. Hargreaves, Hull, and J. E. Hargreaves, Fresh- 
water, Isle of Wight. [4d.]—This' consists of ultramarine 
or other blues, gum arabic, and a disinfecting agent such as 
sanitas oil. (May 21, 1883). 

2526. Apparatus to be Used in Blasting Rock: H. 
N. Penrice, Norwich. (67. 4 #iys.)—Ths chargeis confined 
in the blast hole with metal holders, the two ends of which fit the 
hole as pistons, the outer end terminating in a cone beyond the 
piston, round which sand may be rammed very hard. (May 21, 
1883). 


2528. Holders for Incandescent Electric Lamps: 
A. Swan, Gateshead-on-Tyne. {6d. 7 Figs.)—The part A 
of the holder to which the bulb is directly attached is provided 
with metallic clip pieces or jaws @ which tend to close by the 
action of springs, but can be pressed apart by a pusher d. A 
peg on one part of each jaw takes into a recess in the other part. 
The holder is formed, as shown in Fig. 1, to give a firm seating 
for the base of the bulb, which is attached by pressing the pusher 
so as tocause the jaws to open, when the loops forming the ter- 
minals of the lamp are passed over the pegs, and on releasing the 
pusher the springs e cause the jaws to close together and grasp the 





terminal loops. The part A is attached to the part B, which is 
affixed to the bracket by means of the springs », which are under- 
cut or formed with projecting parts at their ends, which engage 
with shoulders or ledges on opposite sides of the upper portions of 
A, which portion is passed into a recess on the part B, and is then 
given a partial rotation. The springs } are also formed with re- 
cesses, and by giving the part A a partial rotation, these recesses 
made contact with metallic pins projecting from the jawsa. The 
pins a may be brought out of contact with the springs, while the 
shoulders or ledges on A are still engaged with the projections on 
B. (May 21, 1883). 


2531. Apparatus for the Manufacture of Types, 
ae. and Quadrats: F. Wirth, Frankfort-on-Main. 
(J. M. Hepburnand the firm of Bauer’sche Giesserei, Frankfort- 
on-Main). [6d. 8 Figs.]|—Relates to apparatus for casting the 
types, spaces, and quadrats in a mould and performing the subse- 
quent operation of breaking off, setting up, cutting out, and dress- 
ing. (May 21, 1883). 


2535. Manufacture of Artificial Stone: F, H. F. 
Engel, Hamburg. (/. Murjahn, Hamburg). (2d.}—Consists 
in mixing in a damp state peat and clay and forming the mixture 
into stones or blocks, which are dried and burntin kilns. (May 21, 
1883). 


2539. Are Regulator Lamps: R.E. B. Crompton, 
London, and T. Crabb, Chelmsford. [6/. 10 Figs.j— 
This relates to the regulation mechanism of arc lamps. Referring 
to the illustration, a cord } is geared to the pulley ¢ by passing 
once round it, and is stretched within the tubea by means of a 
spring d. The pulley c is carried by an axis mounted on a sleeve 
e through which the tube a can slide freely. Two discs f are 
mounted on the axis mounted on e (the nearer not being shown) 


{> 





and their peripheries bear on the upper surface of a vibrating 
lever g operated by a solenoid. The weight of the rod, pinion, and 
disc is wholly or partially borne by a support h bearing on the 
lever g. When the solenoid allows the free end of the lever to 
descend, a portion of the pressure on the peripheries of the discs is 
removed, and they will revolve in the direction of the arrow, allow- 
ing the rod a to escend through the sleeve e. Several other 
essentially similar arrangements are described. (May 22, 1883). 


2540. Negro-Pots, Dutch Stoves, Camp Ovens, &c.: 
J. Millington, Wolverhampton. . 6 Figs.)—The 
legs are formed of tapered strips of sheet iron or steel fullered or 
fluted into a curved shape in cross section. (May 22, 1883). 
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2549. Manufacture of Tannic Black and its Appli- 
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cation for Paints, &c.: W. G. Gard and T. H. Cobley, 
Dunstable, Beds. [4¢.)—A solution of soda is added tothe 
material containing the tannin contained in a vessel which can be 
heated by steam. The solution is run into a precipitating tank 
and pyrolignite or acetate or iron added, the tannic acid being 
precipitated. (May 22, 1853). 

2552. Sizing Machines: J. Dugdale, Blackburn. 
(6d. 3 Figs.J)—Relates toa slow motion which is added to sizing 
machines when the belt is moved from the driving or fast pulley 
to the loose pulley ; to a strap, fork, or girdle, and to an arrange- 
ment for levelling and crossing the yarn as it is being wound on the 
weaver’s beam, and for pressing the yarn. (May 22, 1883). 








2557. Manufacture of Barbed Wire for Fences, 
&c.: H. H. Lake, London. (P. Miles, Brooklyn, U.S.A.) 
10d. 21 Figs.J—The object is to provide great stiffness, rigidity, 


and permanence to the barbs themselves, and to their connection 
with the wire. Contains 32 claims. (May 22, 1883). 

2558. Weighing Machines: W. P. Thompson, Lon- 
don. (J. Stephens, Neenah, Wise., U.S.A.) [ls. 2d. 32 Figs.J— 
Relates to that class of weighing machines in which the weighing 
receptacle moves in vertical lines, the object being to effect the 
rapid weighing of corn and other substances capable of a com- 
paratively regular flow. Contains 55 claims. (May 22, 1883). 


2562. Apparatus for the Manufacture of Gas from 
Liquid Hydro-Carbons and Steam: A. M. 4 
London. (M. Cross, New York). [8d. 8 Figs.|—The retort A 
is made open at both ends and its centre is filled with a highly 
porous material and is exposed to the full heat of the furnace. To 
the centre of the upper part of the retort is screwed a deflecting 
plate which deflects the gases in a downward direction. A heavy 
cast-iron plate D having a central aperture is fitted in the forward 
end of the retort and close to the porous material. To this plate 
is attacted a framework G of strong iron bars centred by dia- 
phrag ms 0, and wherein the porous material is embedded when it 


Ke Set iS 


“7 eee 

o \ * 

BD NSS | 

12 Sa inane + y 
sy i 

















} 


is also combustible, such as coke. The stop P prevents the frame- 
work G being inserted too far. The oil pipe K and superheated 
steam pipe S pass through a cast-iron piece Q attached to the 
rear end of the retort A. The oil drops upon hot perforated 
plates T beneath which is the steam pipe S. A superheater for 
the steam is placed over a series of retorts A, and is heated by 
the spent fire gases. The pipes of the superheater are protected 
by being coated inside and outside with dry plumbago. The pipes 
are then covered with strips of hair felt coated on the inner side 
with plumbago paste, the felt is then covered with strips of asbes- 
tos paper coated on the inner side with plumbago paste and 
washed on the outside with a mixture of plumbago and fireclay 
and secured by iron wire. (May 22, 1883), 


2563. Opening Doors by Means of Electricity, &c. : 
G. F. Redfern, London. (A. Gautier, Cannes, France). 
(6d. 23 Figs.|—The current of electricity is arranged to operate 


on the bolt of the lock and open the door, and the door when 
released is closed by the action of a spring. (May 22, 1883). 


2568. Apparatus for/Extracting Paraffine, &c., from 
Mineral and other Oils: J. Siddeley, Liverpool. 
(6d. 5 Figs.|—One arrangement of plant consists of two cylin- 
drical vesselsjconnected to a refrigerator or receiver, to a filter 
press and to air and exhaust pumps by means of pipes provided 
with cocks. A vacuum being produced in one of the vessels, the 
oil is drawn into it from the receiver and is then forced by the air 
pump into the filter press. (May 23, 1883). 


2574. Apparatus for Converting Reciprocating 
into Rotary Motion: H. Burt, Southampton. {[éd. 
3 Figs.)—A reciprocating disc or its equivalent is combined with 
two levers operated by two other levers connected by links to two 
cranks on a crankshaft. (May 23, 1883). 


2575. Apparatus to Electrically Indicate the 
Movements and Passage of Trains on Railways ; E. 
Cc. Warburton and R. R. Harper, London. {[8d. 
11 Figs.|—The object of this invention is to provide a safe and 
thoroughly reliable ebecteical contact maker in the form of a 
treadle over which all kinds of railway and other rolling stock 
may safely pass and actuate without damage to such treadle and 
which is arranged to_be free from weather interference. (May 23, 
1883). 


2576. Construction of Floorings, Platforms, Dados 
to Walls, Framings of Doors, &c.: J. Garlick, Bir- 
mingham. [6d. 4 Figs.|—Strips, pieces or planks of oak or 
teak are laid upon planks of deal, grooves or recesses in one part 
corresponding to projections in the other part,ithe two parts being 
firmly glued or cemented together. (May 23, 1883). 


2578. Apparatus Employed in Cleaning the Flues 
of Steam Boilers: R. Sutcliffe, Idle, Yorks. [éd. 
7 Figs.|—-A blast of steam is discharged through perforated pipes 
within the flues, and serves for cleaning and sweeping the flues. 
T and X couplings are employed for jointing the longitudinal 
pipes, and are perforated. (May 23, 1883). 


2580. Cartridge Holders for Expediting the Load- 
ing of Rifles: S. Pitt, Sutton, Surrey. (H. Thronsen, 
Amsterdam). [6d. 7 Figs.J—The holder can be hooked on to 
the gun, and a slide cover being released, the cartridge will rise 
up just sufficient for it to be easily taken out, and when taken out 
the next one followsin succession. (May 23, 1883). 


2582. Machinery for the Preparationand 
of Fuller's Earth: C. R. Dames, Bath. [6d. 3 Figs.|— 
The fuller’s earth as it comes from the pit is broken up by grind- 
ing with the addition of water. (May 23, 1883). 


2583. Merchant Bar Rolling Mills: G. G.M. Hard- 
ingham, London. (J. J. Roberts, Reading, Berks, U.S.A.) (6d. 
12 F'igs.]—Claims the use in merchant bar rolling mills of stepped 
rolls, void of collars, constructed and adapted for mounting in roll 
housings in sets of two, three, or more high. (May 23, 1883). 


2584. Steam Engines: A.M.Clark, London. (WV. F. 
Goodwin, Stelton, N.J., U.S.A. [Sd. 14 Figs.J]—The valvesare 
of cylindrical type, and work in chambers across the cylinder 
covers, two at each end. The induction, or steam valves V, are 
operated by the rocking beam A connected by links to the crank 
arms of the valve spindles. The beam is pivotted at a in a bearing 
movable in a vertical slot and carried by a rod pivotted to the 
end of the lever D. The beam A is T-shaped, its third arm being 
slotted to receive a slide block attached to the end of a rod E, and 
supported in the slotted arm by a radius link pivotted to a fixed 
point. By raising and lowering the centre of motion a, the 
effective length of the slotted arm is varied. The lever D receives 
motion from any suitable governor. The other end of the rod Eis 





connected to a slide block received ina link F, and carried by a 
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rod jointed tothe other arm of the lever D. The arm of the link 
F is supported by a radius rod jointed to it, at which joint it is 
also connected to an eccentric red. The arm of the link F is also 
jointed to a second eccentric rod driven from the same eccentric 
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(by suitable mechanism), but at an angle to the first eccentric. 
The exhaust vaives V'Vlare operated by a similar rocking lever 
without the adjustment. (May 23, 1883). 


. ‘ es: A. Hoyois, Clabecq, Bel- 
gium. [6d. 7 Figs.|—The steam valves are closed so as to effect 
the cut-off by means of two L-shaped pawls to which reciprocating 
motion is given from an eccentric, and which act alternately on 
rods and levers attached to the valves. Referring to the illustra- 
tions, the two covers of the cylinder a form chambers through 
which the steam is admitted. The cylindrical valve g is mounted 
on the outer surface of atubular piece or valve seat, and is pressed 
down upon its seat by means of two spiral springs. Each of the 
valves g is connected by rods to the arms m ofa forked lever ex- 
tending downwards from horizontal bars capable of reciprocating 
motion in bearings upon the topof the cylinder and receiving 
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motion from an eccentric on the main shaft by means of the con- 
necting rod n' which is connected to the pin of a crank o whose 
shaft carries two |_-shaped pawls. The arms of these pawls pro- 
ject one towards each end of the cylinder and engage alternately 
with a catch formed on the inner end of each of the horizontal 
bars. The upper arms of the pawls are curved outwards and pro- 
ject upwards between two stops carried by the governor rods. 
Two small cataracts are placed round the governor spindle to 
prevent too sudden changes. The exhaust ports at s open into 
the channel t, and are closed by slide valves which are actuated by 
a three-armed lever u, whose upper ‘arms are alternately depressed 
by inclines or the underside of the crosshead. (May 24, 1883). 


2589. Range Finder: F. Welden, Farnham, Surrey. 
(6d. 4 Figs.|}—Consists in an apparatus for the purpose of ascer- 
taining distances by means of known and permanently fixed angles, 
which is effected by a prism, the faces of which reflect the required 
angles. (May 24, 1883). 

2595. Hauling or Winding Engines: D. and A. 
Greig and R. H. Shaw, Leeds. [6d. 3 Kigs.|—The object 
is to obtain different speeds of the hauling rope by the use of only 
one upright shaft for both speeds, at the top of which are two 
bevel wheels of different diameters, either of which can be made 
to gear into one or other of two bevel wheels on the crankshaft. 
(May 24, 1883). 

2596. Apparatus Employed in Genera Steam 
for Use in Marine and other Engines: H. Tipping, 
Greenwich, [6d. 5 Figs.|—The boiler tubes and parts of the 
boilers are arranged at an angle inclined towards the fire for con- 
venience of access from the smokestack. The crown of the fire- 
box is circular in cross section and the plate forming the back 
portion may be in one piece, A coil for heating the feed-water is 
arranged within a tube leading from crown of the firebox up 
through the boilers. (May 24, 1883). 

2598. Wrenches: H. W. Atwater, Orange, N.J., 
U.S.A. [6d. 2 Figs.}—An eccentric pivosted to the sliding jaw is 
kept, by a spring acting through a lever, in contact with teeth on 
the bar of the fixed jaw. (May 24, 1888). 


2611. Saddle Bars: H. Born, London. [4d. 6 Figs.) 
—A cranked piece on which is formed a cam is inserted in a curved 
piece attached to the saddle tree, and is so shaped that the lower 
part is formed asa tube, through which is inserted a rod forming 
a part of the J piece forming the stirrup bar, one extremity 
being fitted with a spring bar so as toclose the opening. (May 25, 
1883). 


2613. Traps or ._-—— for Fi and In- 

Drains: F. Newman, Ryde, I.W. _ [6d. 

16 Figs.}—Traps and other parts of drains are constructed with 

a seating for the reception of a removable valve introduced 

through a vertical extension of the trap above the seating, into 

which extension the liquid flows, and will serve to flush the drain 
when the valve is withdrawn. (May 25, 1883), 

2618. Producing Warmth _ by Simeeiiag, Sater, 
Vapour, &c.: F. W: Fr; ‘ort-on- ie 
Honigmann, Aachen). (6d. 1 Fig.|—This is based on the pro- 
perty of caustic soda and potash to absorb aqueous vapours, and 
thereby to produce heat which is employed to generate steam, the 
exhaust steam from the engine being absorbed by the caustic soda 
or potash. (May 25, 1883). 


2646. Breechloading “Rook” and other Rifles, 
&c,: W. Field, Birmingham. [6d. 12 Figs.|—Relates to 
the construction and arrangement of the part for cocking the gun 
on the opening of the breech end, and also discharging the 
‘ hammer when cocked, to the arrangement of parts of the safety 
apparatus, and to the extracting mechanism. (May 28, 1883). 

2655. Apparatus for Facilitating the Sinking of 


Shafts, Pits, or Borings in Aqueous Strata or under 
Water: C.D. Abel, London. (Ff. H. Poetsch, Aschersleben, 


Germany). [6d. 2 Figs.]—The water or aqueous strata is frozen 
by means of tubes through which a fluid refrigerating medium is 
made to , such tubes being so arranged as to freeze the mass 
into a solid continuous wall. Referring to the illustrations, a series 
of tubes A arranged in two circles are sunk through the water 


confined current of air is passed over the heated surfaces. (June 
21, 1883), 
3202. Carriage-Brake Apparatus: W. Corteen, 
Sheffield. (8d. 14 Figs.)—The object is to utilise the 
momentum of the carriage for automatically applying the brakes 
when the horse exerts a backward pressure upon the said vehicle. 
The brakes can be applied to the rear parts of the front wheels. 
(June 27, 1883). y 

3929. Isometer or Dynamic Sector: H. J. Allison, 
London. (H. Glover, Brooklyn, U.S.A.) [6d. 3 Figs.J}—The 
instrument is so arranged and proportioned that by simply noting 
the deflection of a magnetic needle on a vernier scale after the 
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bearing strata. These tubes are closed at the bottom, and have 
passing down them pipes G which lead to receptacles supplied 
with refrigerating fluid, whicn passes down the pipes G and, by 
the tubes A and pipe I, back to the refrigerators. (May 29, 1883). 


Manufacture of Elastic Waterproof Com- 

unds: W. B Chicago, Ill, U.S.A. [4d.)— 

tivo, or the sap of the mangrove tree is mixed with caoutchouc 
and sulphur and vulcanised. (May 29, 1883). 


2691. Artificial Fertilisers, &c.: J.R. Young, Nor- 
folk, Virg., U.S.A. [4d.]—Consists of nightsoil mixed with 
either dry fish scrap, bone phosphate of lime, and treated with sul- 
phuric acid. (May 30, 1883). 


2746. Lubricator: J. Imray, London. (1. Zweifel, 
Kalk, Germany). [4d. 2 Figs.J—A piston in a vessel is actuated 
by a sorew spindle so as to force the lubricant through the dis- 
charge passage, the rotating of the piston being prevented either 
by ribs penetrating into the lubricant or by an eccentric position 
of the screw, or by making the vessel non-circular im cross section. 
(June 2, 1883). 

2790. Gas Motor Engines: W. P. Thompson, Lon- 
don, (S. Marcus, Vienna). [6d 9 Figs.]}—The admission port 
o of the horizontal cylinder is opened and closed by a slide caused 
to oscillate vertically by means of crank pulley r and connecting 
rod. The crank pulley revolves at half the speed of the crank- 
shaftand an explosion occurs at every revolution of the crankshaft. 
The speed of the engine is regulated by the governor R connected 
with an angular lever W jointed to a wedge-shaped bar which 
penetrates a slot in the stem of the suction valve V2, which is thus 

















kept open more or less, and thus diminishes the quantity of air 
compressed into the receiver h. The rotation of the main shaft 
is transmitted to crank pulley 7 by a steel belt provided with 
projections or teeth engaging with recesses in the belt pulleys. 
The combustible mixture is ignited by means of an electric spark 
produced by periodically closing and breaking an electric circuit, 
the two metallic contact pins being caused to slide frictionally 
one along the other every time they meet. If the gas engine is 
supplied with a gaseous hydrocarburet the gas is conducted 
directly into a chamber below the suction valve, V2, in which 
~~ ay governor R regulates the admission of gas and air. ‘(June 
5, 1883). 

_3063. Flywheel: H. Blank, Berlin. (6d. 4 Figs.|—The 
rim is constructed by coiling wire or hoop iron around a frame, 
the pieces of wire being of greater length than the circumference 
of the wheel, Means aredescribed for securing the said coils of 
wire. (June 20, 1883). 

g Heat in Larger Quantities from 





3073. A 
Stoves, &c.: C. J. Henderson, Edinburgh. (2d.)—A 


instrument has been adjusted, the exact amount of errors (caused 
by local disturbances, change of the ship’s course, &e.) of its 
deviation from the magnetic meridian will be obtained in points 
or degrees and minutes. (August 14, 1883). 


4304. Lubricating the Cylinders of Air or other 
Engines or Pumps: W. R. e, London. (Ff. J. 
Wews, Basle, Switz.) (6d. 3 Figs.|—The apparatus comprises an 
air-tight receptacle containing a lubricant in a liquid state, and 
communicating with the cylinder by a passage. Air or an equiva- 
lent gas is passed at intervals in an upward direction through the 
said passage and forces a certain quantity of lubricant into the 





cylinder. Referring to the illustration, the cock A is opened so as 
to produce a very narrow opening, and during the pressure in the 
cy] uder air is pressed through this opening and ascends in small 
br obles through the lubricant in the transparent tube W, and 
during the exhaust stroke the lubricant is forced through the 
narrow opening into the cylinder. The tube W acts as a gauge to 
indicate the height of the lubricant in the oil vessel G. (Septem- 
ber 7, 1883). 


4382. Avqeretus for Carrying and Deliverin 
Wire: H. J. Haddan, London, (L. P. Johnson, New 
York, U.S.A.) [4d. 3 Figs.)—The reel is secured to the axle 
to which the ground wheels are fixed by means of loose sleeves 
driven by gearing from internal teeth on the flange of a wheel 
secured to the hub of the ground wheels. (September 13, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINE@RING, 35 and 36, Bedford- 
street, Strand. 








M. DercavuviLie.—Recently sixty of the employ¢s of 
M. Decauville ainé, at Petit-Bourg, gave a banquet, 
followed by a ball, to M. Emile Decauville, who has just 
returned from Java and Australia, where he has been 
introducing the portable railways, made by his firm, to 
the sugar planters and others. 





ImprovED HorskE Boxes.—The Lehigh Car Manufactur- 
ing Company, at Stemton, Pa., is building ten cars of im- 
proved construction for the transportation of horses. They 
are each fitted with stalls for fifteen horses, with conve- 
niences for feeding and watering, and are virtually 
stables on wheels. They have been ordered by Mr. Isaac 
Dahlman, of New York, and are to run on the New 
York, Lake Erie, and Western Railroad. 

THE LoizeEaAu STONE PuLVERISER.—M. Loizeau, the 
inventor of the stone breaker that bears his name, has 
lately applied a similar machine to the reduction of stone 
into sand suitable for building purposes. The special 
crusher is constructed of cast iron, with a hopper at the 
top to receive the stone to be pulverised. A revolving 
axle carries a number of steel hammers, weighing about 
20 Ib. each, and loosely hung, so that they can rebound 
on meeting with an excessive resistance, and avoid giving 
any check to the machine. These hammers, driven at the 
rate of 800 revolutions per minnte, and having two striking 
faces, break the stone into fragments, which fall upon a 
sifting bottom pierced with es of the required gauge. 
Through these the sand drops, and the pieces of stone 
which cannot pass are thrown back among the hammers 
to be beaten afresh. The sand thus produced is said to be 
in angular grains, hard, and generally superior to that 
produced by other systems. 

ELECTRICAL ENGINRERING.—The second of a course of 
lectures on ‘‘ Electrical Engineering,” by Mr. Jno. C. Fell, 
M.1I.M.E., &c., was delivered on the evening of January 14 
in the reading-roum of the Society of Engineers, Vietoria- 
street, Westminster, Mr. T. H. Hovenden, member of 
council, in the chair. The lecturer commenced with 
an ss of the generation of an electrical cur- 
rent from chemical action, explaining clearly the che- 
mical changes taking place in the cell. He then gave 
a very useful list of the chief commercial galvanic bat- 
teries at present in use, with details of the various 
positive and negative elements, An explanation of the 


formula Q=2 followed with its various adaptations to 


alternative combinations of batteries in partial series and 
partial parallel arc. The comparison between single and 
double-celled batteries was fully gone into, and the effect 
of the double cell on increased internal resistance was 
clearly explained. The practical adaptation of batteries 
to electrolysis, electro-plating, or lighting purposes, was 
fully discuss and the lecture terminated with some 
new theoretical views expounded by the lecturer upon 
the value of dispensing as far as possible with interna 





fluid resistance, 
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Details of Machinery, comprising Instruction for the 
Execution of various Works in Iron in the Fitting-Shop, 
Foundry, and Boiler-Yard, arranged expressly for the 
use of Draughtsmen, Students, and Foremen Engineers. 
By Francis Campin, C.E., Past President of the Civil 
and Mechanical Engineers’ Society ; Author of ‘‘ Iron 
Bridges, Girders, Roofs,” &c. ; ‘‘ Materials and Con- 
struction,” &c. London: Crosby Lockwood and Co. 
1883. 

Mr. Camprn has evidently a poor upinion of the 

education and intelligence of the readers to whom 

he addresses his book, namely draughtsmen, 
students, and foremen, for he devotes one-third of 
his short preface to explaining that he has adhered 
strictly to simple arithmetic, and has not “‘ used 
even a plus or minus sign in any of his calculations, 
which are illustrated by examples worked out in 
full in order to render the mode of working the 
rules practically, perfectly clear.” Thus it is 
evident that he offers his instructions, mainly, to 
such as find a difficulty in following any methods 
of calculation beyond those of the first four rules 
of arithmetic, but we think he has paid a very ill 
compliment to two most useful and important 
branches of the profession in styling his  self- 
selected circle of readers, either draughtsmen or 
foremen. As to the third division, students, we 
would advise all such who are likely to blunder 
over a simple formula to postpone the subject of 
engineering for a few weeks, and devote the 
interval to arithmetic and elementary algebra. 

They will find the time well spent. , 
Although we take exception to the rigid limits to 

which our author confines himself, we are not without 
sympathy for the idea which has led him thus to 
shackle himself, and the greater portion of those to 
whom his book is addressed, with cumbrous wordy 
rules and long multiplication sums. There is 
no doubt that to the ordinary practical man, mathe- 
matics are a weariness to the spirit. It is impos- 
sible to turn from the business of life and the cares 
and worries of administration, and in one moment 
to assume the calmness of mind and clearness of 
perception, which follow from years spent in digni- 
fied ease on the banks of the Cam. There are 
thousands of men in our profession who are 
quite capable of following intricate calculations, but 
who yet carefully avoid them whenever possible, 
because from the want of that rare faculty, the 
mathematical mind, they are to them like jokes 
in a foreign language, something to be under- 
stood but not felt, and it is only when other 
methods of demonstration fail, or need corrobo- 
boration, that they turn to complicated formule. 
Others there are, of course, who profess no 
acquaintance with mathematics, but that there is 
any proportion, such as would repay an author for 
writing a book, of draughtsmen who are incapable 
of comprehending a plus or a minus we entirely 
disbelieve. The great popularity of engineering 
pocket-books, such as Molesworth’s, is evidence 
that a rule stated in algebraic language is well 
understood, and that an author need not, in his 
anxiety to avoid a fault which has detracted from 
the value of many previous works onsimilar subjects, 
have loaded his pages with endless muttiplication 
and division sums extended to full length. 

The work is divided into twenty-two chapters, 
each treating of a distinct subject, such as pulleys, 
chains, and hooks; winches, crabs, and cranes ; 
hoists and presses ; steam, air, and gas engines ; 
water works, pumps, valves, stand-pipes, &c. From 
these five specimens out of the twenty-two it will 
be seen that Mr. Campin has set himself a formid- 
able task. To write descriptions, that would be of 
any real aid to a draughtsman, of half a dozen such 
subjects, would be a difficult matter for most men, 
and would need much space and ample illustrations, 
and when we find so many crowded into one small 
volume, in which the illustrations are few and far 
between, and bear no trace of having been drawn 
from actual objects, but rather of having been 
sketched by one whose acquaintance with the 
subject was not of recent date, we expect to find 
generalities, not sufficiently broad to set forth the 
principles upon which a piece of work must be 
designed, and not sufticiently minute to insure the 
proper execution of its details. And in this instance 
we are not mistaken. Taking the first chapter, that 
on pulleys, chains, and hooks, we find, first, a descrip- 
tion of a sheave, and then a method of calculation 
to find the size of the spindle it is to run on, when 
the latter is supported at both ends ; this is followed 





by a dimensioned sketch of the spindle itself, and 
then we pass on to the calculations for determining 
the section of the pulleys arms, these being based 
entirely upon the crushing strength of the iron. 
Next we have a wrought-iron snatch-block frame, 
with its various dimensions carefully worked out, 
and then come chains, a subject which our author 
says requires a ‘‘ much greater amount of consider- 
ation than has yet been devoted to it in published 
statements.” The result of his consideration is 
that ‘‘a chain of good make may be assumed to 
have the same ultimate strength as one bar of the 
iron of which it is made,’ which is certainly a 
different opinion from that generally held. Hooks 
naturally follow chains, and are illustrated by an 
engraving, printed upside down, with the two views 
drawn to different scales, while the hook itself 
bears no resemblance to any that are to be found 
in practice. Now in a book of details we expect 
something different from this; surely there are 
other points to be observed in designing a sheave 
other than the crushing strength of its arms, and 
points of which a beginner might be supposed to be 
ignorant, while a crane hook should differ greatly in 
shape from those we see in butchers’ shops. Wher- 
ever we open the book we meet with examples 
that convict the author either of want of care or 
want of knowledge. He takes hypothetical cases, 
which although well enough as _ arithmetical 
problems, should have no place in a book that 
professes before all things to be practical. For 
instance, he assumes the case of achain witha strain 
of 22,400 Ib. upon it wound upon a barrel of 8 in. 
radius driven by a wormwheel of 18 in. radius. 
Does Mr. Campin wish his readers to understand 
that a hoist to lift 10 tons, with a 16 in. barrel wind- 
ing up al} in. chain and driven directly by a worm- 
wheel, would beasatisfactory design ? But we must 
hurry forward, and this time we will take a subject 
that does not admit of calculations, and that is 
‘‘nackings.” This has a chapter to itself, from 
which we learn that the old-fashioned hemp pack- 
ing is as satisfactory for piston rods as any, that 
india-rubber packings have been tried without 
satisfactory results, and that lately in an American 
design a long tube has been substituted for the 
usual packing. A sectional view of the simplest 
possible form of gland and stuffing-box is given, 
and that part of the subject is exhausted. Pistons 
are dismissed in two pages, only two kinds of patk- 
ing being mentioned, while air pumps and hy- 
draulic plungers scarcely occupy a page together. 

We think Mr. Campin has dedicated his work to 
the wrong class. An intelligent schoolboy with a 
taste for mechanics might find it useful as indicat- 
ing the general methods employed in working out 
simple strains, or a commercial man, to whom it 
was important not to appear ignorant of machinery, 
might turn it to good use, but we entirely dissent 
from the idea that a draughtsman would find it 
answer one-tenth of the promises held out to him 
in the introduction. No doubt there is much 
matter in the book that is useful, but it is scarcely 
ever complete. The statements are vague, dis- 
appointing generalities, while in no subject is minute 
accuracy of more importance than in designing de- 
tails of machinery. 





BRITISH NAVAL GUNNERY. 
(Continued from page 28.) 

The Mountings—Modern mountings consist of 
two component parts, the carriage and the slide. 

The duty of the carriage is to support the gun 
vertically ; the gun resting on it at two points, 
namely, the trunnions, where the weight is practi- 
cally supported, and at the breech, where the 
arrangement (called the elevating gear) for giving 
the necessary elevation by raising or lowering 
the breech, is placed. The function of the slide 
is, as its name implies, to allow the carriage to 
slide, when it recoils on firing. In muzzle- 
loading guns it is necessary that this slide should 
be of a length suflicient to allow the muzzle of 
the gun to come well inside the port on recoil, 
so as to admit of its being reloaded, but with 
breechloading guns this is not requisite, and the 
only reason for allowing guns to recoil at all is to 
absorb the strain on the fastenings. 

The accompanying Fig. 31 shows a 10 in. gun 
mounted on a service slide and carriage. 

It gives a good idea of the general principles of 
the ordinary sea-service mounting. The rear 
rollers of the slides are fitted with eccentrics so that 
the gun slide, not being trained, rests on the racer, 


and so is secured from being moved about by the 
motion of the vessel. The rear rollers of the car- 
riage are also fitted in the same way. In the most 
modern carriages of this type, the eccentrics have 


Fig.31. 
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been done away with, powerful brakes being con- 
sidered sufficient. The eccentrics have the great 
objection that they alter the elevation of the gun, 
the rear part of the slide being raised when the 
gun is put on them. Besides the mounting that 
we have described above some others are in use in 
the service. 

1. Turret mounting. 

2. The Albini mounting. 

3. The Vavasseur mounting. 

1. Turret Mounting.—In a turret ship the train- 
ing is done by the turret itself, which is made to 
rotate, so that the slide consists simply of iron 
girders fixed to the walls of the turret, and whose 
only function is to allow the gun to run in and out 
on them. The carriage in the majority of ships is 
much the same as that above described, but in the 
more modern ships, such as the Inflexible, there is 
really no carriage, the gun being supported by 
two boxes which hold the trunnions and travel 
along the slide. The elevation is given by means 
of a long bar pivotted in rear of the gun, passing 
under the breech, to which it is secured in such a 
manner that the gun can travel along it on being 
run in or out, and the outer end of the bar is con- 
nected with a hydraulic ram, which is under the 
control of the captain of the turret, and by means 
of which the bar and consequently the breech of 
the gun can be raised or lowered as required.* 

A solid piston working in a cylinder placed be- 
tween and parallel to the slide iron, is connected by 
a piston rod to the so-called carriage, or trunnion 
boxes, and by means of this the gun is run in and 
out hydraulically. An arrangement of spring 
valves, also in cornexion with the cylinder, enables 
the piston to be used to control the recoil. 

In these turret ships everything is done by hy- 
draulic power; projectilesand powder are lifted from 
the shell rooms and magazines, up to the muzzle or 
breech of the gun, as the case may be; guns are run 
in and out, sponged, loaded, and elevated, and the 
turrets trained. The system has been found to 
work admirably, and doubtless as time goes on, de- 
tails will be improved, and the gearing, which is now 
somewhat complicated, will be considerably simpli- 
fied. Further particulars will be given hereafter 
when speaking of turret ships. 

2. The Albini Mounting has been in use for some 
time in the Italian service, and, as we stated above, 
it has been under trial for use with 6 in. breech- 
loading guns, but it is not yet decided to adopt it. 

The general idea of the system is as follows : 

The trunnions of the gun rest on the arms A, 
which are pivotted on the slide E. The elevation 
is regulated by means of rods B, which are screwed 
about half-way up and work in female screws inside 
the metal cylinders F. The recoil is regulated by 
the piston C, which is connected with the arms A 








as shown in the figure. The training is obtained 
by moving the slide E as required, gearing being 
provided for the purpose. The action is as follows: 
On the gun being fired it naturally tends to fly to 
the rear in the line of the axis of the gun, but 
being held by the arms A, the trunnions describe 
the arc indicated by the arrow. As the arms move 
back the piston is pulled out, and working as it does 
in a cylinder of water or glycerine, whose movement 





* In the 43-ton B.L. guns now being fitted in the 
Colossus, the whole slide is pivotted vertically and moves 
up or down for giving elevation or getting the gun in the 





loading position. 
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is regulated by valves weighted as required, the 
motion can be easily controlled. The energy of 
place slowly by its own weight. This system has 


the advantage that the gun can be elevated up to 
the moment of firing, but great strain is brought on 


the pivotting arrangements, a considerable jar is | ordinary slide. The cogged wheels C are for running 
experienced on firing, and a large port is required | the gun in and out when necessary. 
| nected with a shaft passing across the slide. 


for the working.* 


recoil being expended, the gun falls back into its | of the pinion is held in a bracket bolted upon the 





Non-Recoil System.—There is yet another system | 
which has been tried by the Germans and which | 
was used with a 6in. gun in the celebrated Meppen | 


experiments of August, 1879. This is the ‘‘non- 
recoil system,” that is to say, the gun is not 
allowed to recoil on firing. The report says that 
the gun was perfectly steady when fired, the absence 
of all apparent shock or jar being complete, and on 
the conclusion of the practice, all the parts were in 
working order. No attempt has been made to 
introduce this system into our service with guns 


| arrangements in the bottom of the carriage it can 


above three-pounders, it being considered that the | 


additional strain brought on the fastenings by 
checking the recoil, is not counterbalanced by the 
small advantage of having no recoil. 

So much for the general systems of mounting, 
but though our object is by n> means to particu- 
larise, yet the reader would have but a poor idea 


| 
| 
| 


of naval mountings were he left with this very | 


meagre description. We will therefore enter a 


little more into details, and see what particular | 


functions the mounting of the gun has to perform, 
and what are its requirements : 


1. It must be strong enough to stand the wear | is equal to the momentum of the projectile we have : 


and tear of firing. 

2. The elevating arrangement should be such 
that the gun can be quickly laid for elevation and 
actually tired whilst elevating if necessary. 


3. The training arrangement should admit of Taking the case of a 10 in. gun firing a 400 lb pro- 


rapid motion ; be such that the gun can, if neces- 
sary, be fired whilst being trained, and be under 
perfect control so as to hold the gun in a seaway or 
stop the slide suddenly if required. 


4. The length of the slide should be so regulated | 


that with a muzzle-loading gun, it will admit of 
the muzzle coming inside the port for loading, and 
with a breechloading gun of sufficient recoil to pre- 
vent undue strain being brought on the structure. 
5. The recoil should be controlled in such a 
manner as to strain the fittings as little as possible. 
The Elevating Arrangement-—The ordinary ele- 
vating arrangement in our service guns consists of 
two ares secured to the gun, fitted with teeth on 
one side, which gear into a series of cogged wheels 
and pinions, so that by means of a wheel on 
the outside of the bracket of the carriage, the 
breech can be raised or lowered as necessary. 
This is objectionable, as should a man be em- 
ployed in elevating when the gun is fired, he is ex- 
tremely likely to be hurt by the recoil of the 
carriage. In the Inflexible turret-ship this is done 
away with, and the breech of the gun recoils along 
the elevating bar, which can be raised or lowered 


as required, the men working being well clear of | service are the bow and the Elswick. 


the recoil. 


Training Arrangements—(Fig. 33).—These are upwards as far as the 12 in. 25-ton guns (above this 
practically the same in all systems up to 10-in. calibre hydraulic compressors are used). 
guns, and consist essentially of a rack racer laid side bracket of the carriage is a bow or cramp A, 





down on the deck. A pinion F at the end of 


a short longitudinal shaft E, supported by bear- | 


ings on the slide, gears into this rack. Upon the 
other extremity of the shaft is a metal crown wheel 

* The Vavasseur system is extensively used in the 
mountings of the 25-pounder B.L. torpedo guns, and is 
under trial with larger natures. The carriage contains 
simply the trunnion boxes, recoil cylinders, and elevating 





arrangements. The inclination of the slide is about 
13 deg., the better to absorb the recoil, which is very 


small and regular. 





B, which, again, is set in motion by a pinion and 
winch handle at the side of the slide. The spindle 


end of a slide, and a brake and pawl arrangement 
is added. 
The subjoined Fig. 33 gives a top view of an 


They are con- 
On 
this shaft are toothed wheels like those at R in the 
figure. Round these wheels and the wheel at R 
travels an endless chain, and by means of clutch 


be connected at will for running in or out. As we 
have remarked before, in turret ships the slide is 
fixed and the training is done by the movement of 
the turret. 

Means of Checking Recoil.—Before entering upon a 
description as to the means taken to check the re- 
coil of guns, it would be as well that the reader 
should have some idea of the amount of the recoil. 
When a gun is fired the projectile starts away with 
a certain energy, while the gun and carriage tend 
to fly in the opposite direction with a force pro- 
portionate to the ratio of the weight of the shot, to 
the weight of the gun and carriage. 

This may be put as follows : 

Let W be the weight of the gun and carriage. 

V the maximum velocity of recoil. 
w the weight of the projectile. 
v the muzzle velocity of the projectile. 


Then since the momentum of the gun and carriage 


WV =wv 
or 
V= wr 
W 
jectile with a muzzle velocity of 1400 f.s., the weight 
of the gun and carriage being 22 tons==49,280 lb., 
we find the velocity of recoil= 
> — 1400x400 _ ' 
V= 49380 —=11 f.s. 


Now the energy or work capable of being done by 


- where 
2q 


a body in motion is given by 
W=its weight. 
V=its velocity. 

g=force of gravity =32.2 f.s. 

So that in this case we have the energy of recoil = 

penne dam = 92,593 foot-pounds, 

Now it is evident that there must be some 
means of absorbing this recoil, or it would be im- 
possible to keep the gun in the ship at all, much 
less in the neighbourhood of the port where it is 
wanted. This is done by means of what is gene- 
rally termed a compressor. Of these there are many 
different arrangements, which, however, may be 
classified as frictional and hydraulic compressors. 

The forms of frictional compressors used in the 
The bow 
compressor is used principally for 10 in. guns and 


and 


On each 


see Fig. 34, pivotted in itscentre by a pin a so that 
one arm projects inside and the other outside the 
bracket. To the end of the inner arm a plate 
B is hinged, while the outer arm holds an ad- 
justing screw C with a wheel D. The wheel is 
notched to take a pawl E, and graduated so that 
any required degree of compression can be given. 
| Two projecting pieces are attached to the side of 
| the carriage to support the three compressor plates 


the plates lie between the side of the slide G and the 
compress bars H H, which are attached to the side at 
the front and rear ends. When the screw is tightened 








it jams the plates and bars together, and so offers 
a tremendous frictional resistance to the recoil of 
the gun and carriage. For a full description of 


this compressor, see ‘Treatise on Military Car- 
riages,” pp. 215, 216. 
The Elswick Compressor.—The general plan of 
y 


Fig. ab: 






































Wilda — 0 _. 


~~ 





the Elswick compressor is shown in the accom- 
panying diagram, Fig. 35. The various parts 
are as follows : 
c the compressor shaft. 
ce! the adjusting shaft. 
p p' the rocking levers. 
Y compressor lever. 
Y! adjusting lever. 
C compressor nut, 
C’ adjusting nut. 
rrr compressor plates attached 
to carriage. 
Cre compressor bar attached to 
slide. 

A full description of this compressor with its 

action will be found at page 118 of ‘‘ Treatise on 
Military Carriages.” It is used principally with 
calibres ranging from the sixty-four pounder rifle 
muzzle-loading gun to the 9 in. rifle muzzle-load- 
ing inclusive, sometimes by itself, and sometimes 
in combination wlth the service hydraulic com- 
pressor, to be afterwards described. The great 
objection to all forms of frictional compressors 
is that they resist the first movement of recoil, 
so that great strain is brought en the fittings at 
once. Also their action is variable, depending on 
the state of the surfaces in contact. 
BAydraulic Compressors.—The principle of hy- 
draulic compressors is, that a piston with orifices in 
it, being connected with the carriage by means of 
a piston rod, and working in a filled cylinder con- 
nected with the slide (or vice versa), the carriage on 
recoil has to drag the piston with it, and the motion 
of the piston being retarded by the liquid in the 
cylinder having to force its way through the orifices, 
in the recoil the piston is proportionately checked. 

There are three kinds of hydraulic compressors 
(or buffers as they are called) in use: the service 
buffer, the hydraulic recoil press, the Vavasseur 
compressor. 

1. The Service Buffer.—A section of this compres- 


Fig.36. 

















sor is shown in the annexed figure, Fig. 36. In the 
[atest patterns of gun carriages the cylinder is placed 
under the carriage between the slide irons, and the 
piston rod is connected with the fore part of the 
slide. When the carriage recoils, as we have said 
above, the cylinder of course goes with it, and the 
end of the piston rod attached to the cylinder being 
a fixture, the piston is drawn through the liquid 
from one end to the other. This buffer, though 





FFF. When the carriage is mounted on its slide 


effective in checking the recoil, must always have a 























































CRS My 














Jan. 25, 1884.] 


ENGINEERING. 





73 








RAILWAY 


EXHIBITS AT 


THE 




























































































x 
= 








frictional compressor in addition, since the holes in 


the piston being always open, and the water or oil | 
free to run through them, there is nothing to hold 


the gun in a seaway. 


2. The Hydraulic Recoil Press.—This name is | 


appropriated to that class of buffer which is used in 
the very large guns, and whose function is not only 
to check the recoil of the gun, but to run it in and 








out. In these buffers (see Fig. 37), the piston is 
solid, and on recoil the liquid in the press is forced 
back by the force of recoil, and escapes through a 
series of spring valves. The size and load of 
these valves is so regulated that while the force of 
recoil is sufficient to force them open, they yet 
offer sufficient resistance to absorb the recoil 
within the limits required, while at the same 
time they are too powerful to be opened by the 
ordinary hydraulic pressure necessary to run the 
gun in and out. 
draulic recoil press, see ‘‘ Hydraulic Manual” by 
Lieutenant A. Barrow. 

3. The Vavasseur Compressor.—In this com- 
pressor each piston (the rod of which is attached to 
the fore part of the slide) has a hole in it, and on the 
front face of it, a similar circular slide valve. This 
valve is fitted with studs which work in an inclined 
slot in the cylinder. As the gunrecoils, the piston 
with the accompanying slide valve is drawn to 
the front of the cylinder, the studs in the valve 
turning it round, so that the hole is gradually 
closed. Thus at the outset, the hole in the piston 
is open to the full extent, while at the end it is 
closed and the gun can go no further. 

In the compressor, which is fitted to the 6-in. 
breechloading guns, of the two pistons fixed to 
either side of the slide, one is in the rear and the 
other in front, both working in cylinders attached 
to the carriage. A tube joins the two cylinders, so 
that the fluid displaced from one by the piston-rod 
entering can run into that from which the piston- 
rod is withdrawn. To this tube a cock is attached 
which stops the flow of liquid when required, and 
thus holds the gun in a seaway. 

This system certainly gives the best results of any 
that have been tried in our service, in the even way 





For a full description of this hy- | 


' that it controls the recoil, the orifice being open to 
thefull extent at the time when the gun has its maxi- 
mum energy of recoil, and then gradually closing as 
the energy diminishes, so that the pressure on the 
cylinder is kept uniform throughout. ; 

The question of recoil is a very interesting one, 
and it would, we think, repay any reader to study 
it. Information on the subject will be found in 
‘* The Manual of Gunnery for Her Majesty’s Fleet, 
1880,” page 62 to 75, and ‘‘ Treatise on Military 
Carriages, 1879,” page 136 to 138. 

(To be continued.) 











THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. XVI. 
Rartway Companies’ Exursits. 

The Eastern Railway of France.—Collectively 
the three principal departments of this important 
company—those of management, of rolling stock 
and traction, and of construction—made a very 
large exhibit. 

1. The Management Department showed a con- 
siderable collection of apparatus, many of which 
are familiar to our readers. Amongst them may 
be mentioned a battery of Leclanché cells, portable 
apparatus for testing telegraph lines and batteries, 
compasses, commutators, bells, telephones, ce. 
Among new or modified apparatus the follow- 
ing may be referred to: In one form of Calaud 
battery the positive electrode is formed of a large 
lead tube open at both ends and filled with sulphate 
of copper crystals. The negative electrode is a 
circular piece of zinc ; the liquids used are sulphates 
of zine and of copper. This battery, it is stated, is 
economical and easily maintained. Thibaut’s dry 
| battery is only a Leclanché of the ordinary type, in 
which the zinc serves as a recipient, the liquid being 
replaced with moistened plaster. This battery has 
a resistance of 1 ohm, and 1.3 volt of electromotive 
force. It has been in use for more than a year 
without the plaster requiring to be moistened. M. 
Dumont, inspector in the telegraph service, pro- 
poses to add to the plaster a certain proportion of 
chloride of calcium to insure its permanent humidity. 

Two types of signal calls by reversing currents 
were shown. The one, in which a magnet is used, 
as employed by the Postal and Telegraph Depart- 
ment, the other without a magnet, in service by the 
Eastern Railway Company. The chief organ of the 
first instrument is an electro-magnet, between the 
two poles of which a soft iron tongue vibrates ; it is 


| jointed at one end to a magnet which gives it a/ 


fixed polarity. This tongue is kept at a very slight 
distance from one of the poles of the magnet, by 
means of a spring which bears against a screw that 
| prevents contact. 


| the coils of the electro-magnet are connected with 
| the right and left line wires respectively. If the 
| coil is so wound that the current creates a pole of 
an opposite name to that of the polarised tongue, 
this latter will be attracted, and exert a force upon 
the stop, and the further station will be signalled. 


Supposing that the apparatus | 
|is fixed at an intermediate station, it is so fixed that | 
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If the direction of the current be changed, the 
tongue will be repelled and attracted by the oppo- 
site pole, and this movement will close a local 
battery actuating the bell of an intermediate station. 
The call without any magnet is a modification of 
that shown by MM. Grassi and Beux, at the Paris 


Exhibition of 1881. It consists of two electro- 
magnets, each with one coil and one core. The 
coils are wound in opposite directions, and the 
four poles are coupled in pairs of opposite names. 
Two are connected by an armature, the others are 
extended, and converged until they are almost close 
together. There is besides an _ electro-magnet 
with one coil and one core forming two poles, one 
of which is utilised, and carries a small tongue of 
soft iron which oscillates between the two poles of 
the two first electros. When a current flows 
through these latter, the armature is attracted and 
closes the circuit of a local battery that acts on the 
third electro, which then acts in the same way as 
the magnet of the apparatus just described. The 
movable tongue is actuated by the extended poles 
of the two first electros, and, according to their 
polarity, remains still or closes the bell circuit. A 
spring is introduced to restore the tongue to its 
normal position. A disc repeating signal is 
quite a new instrument. Jt consists of an electro- 
magnet, the armature of which carries a small 
signal. When not working, the action of gravity 
separates the armature from the magnet, but as 
soon as a current passes, it is attracted, and brings 
the small signal opposite an opening made in the 
box inclosing the instrument. The apparatus is 
connected to the main signal by a local circuit, and 
when this signal closes the line, the repeating disc 
is visible, but it disappears when the signal is open. 

2. Rolling Stock and Traction Department.—The 
exhibits belonging to this department are principally 
designed by M. Napoli, well known for a large 
number of ingenious inventions. Amongst others 
may be mentioned his speed regulator, a rotating 
photometer, a dynamometer for investigating the 
magnetic field, a night. watchman’s indicator, and 
his bell-signals. We have only space, however, to de- 
scribe his electric alarm, which is applicable to very 
varied conditions. The apparatus is formed of a cast- 
iron frame (see next page),in the middle of which is 
the axis A, carrying a cylinder B, over which passes 
a cord with a weight attached. On one end of 
the cylinder is a ratchet wheel a with a pawl D on 


| the wheel E. Under the action of the weight the 
| wheel E revolves, and its teeth actuate the anchor 





escapement F, the spindle of which, H, carries a 











74 


ENGINEERING. 


(JAN. 25, 1884. 








hammer G. This belongs to the class of free 
escapements, that is to say, after a half oscillation 
of the hammer the escapement wheel is stopped by 
the independent pawl I, which is then raised by 
the finger J, and allows the escapement to continue 
its movement; the hammer then strikes the bell 
K. The apparatus is thrown into action when the 
circuit containing the electro-magnet L is closed, 
which starts the movement with a very feeble 
current. To do this the lever M, jointed at N, 
rests with its short arm on the projection O of the 
wheel E, and with its long arm on the pallet of the 

















electro-magnet, by means of the knife-edge P. When 
the current circulates the lever M is disengaged, 
the projection O is set free, and the wheel L can 
make a complete revolution, after which the pro- 
jection again engages with the lever M, and the 
bell ceases to strike. The force required to set 
free the pallet is equal to the difference between 
the weight of the long arm of the lever, and the 
impulse it receives on the short arm by the stop O, 
which rests against the inclined plane R; this differ- 
ence can be reduced to an almost infinitesimal 
amount. Several of these bells can be placed in 
the same circuit. 

3. Construction Department.—Since 1881 the 
Eastern Railway Company has employed for the 
application of the electric clock for single-line 
working, a mixed system, combining that of 
Siemens, used on the Northern, and that of 
Léopolder on the Paris, Lyons, and Mediterranean 
Railways. This mixed system allows the use of 
signals formed of single strokes of the bell dif- 
ferently combined with Siemens electric generators, 
instead of batteries. The Siemens bell has been 
modified so as to employ single strokes. The 
generators are placed at the stations and at all the 
intermediate signal-boxes. This system is actively 
in use on about 500 miles of single line. The 
number of bells in use is 387, worked by 315 
machines. 

Exhibit of M. Postel-Vinay, Constructeur, Paris. — 
The installation of M. Postel-Vinay followed that 
of the Compagnie de l'Est, and was near to the 
pavilion of the Ottoman Telegraphs, from which it 
was separated only by a passage. The apparatus 
shown were principally designed for the application 
of electricity to the working of railways. The two 
illustrated above are quite new, and are theinvention 
of MM. Jousselin, Chaperon, and Rodary, of the 
Paris, Lyons, and Mediterranean Railway. The 
first is a switch controller, and is intended to show 
if the points are working properly, or if one of the 
two is not in its proper position against the cor- 
responding rail. The instrument comes into opera- 
tion when the distance between the point and the 
rail is more than 3 mm. (.12in.) It is double, each 
of the two parts being identical, one being placed 
at each side of the track. The upper figures 
show the apparatus in front and side elevation; M 
is a double cast-iron standard forming a bearing for 
the spindle A, which carries the crank A D, coupled 
to the rod DC. This latter passes through the 
rail and butts against the inner face of the point at 
1} in. from theend. The shaft carries e counter- 
weight E and a cast-iron dial-plate F. The 
circular edge of the dial is covered with a strip 
of ebonite, on the central part of which there is 
fixed a plate of copper covered with a thin layer of 
silver. Against this there rest two contact pieces 
H, held in the ebonite support G. These two 
contacts are connected to those of the corre- 
sponding apparatus, and a battery and bell are 
included in the circuit. The two instruments are 
adjusted in such a way that when the point is close 
to the rail the contacts H on one dial rest upon the 








ebonite surface and those on the other on the 
silver. Under these circumstances the circuit is 
interrupted. If, on the contrary, the point which 
ought to be touching the rail is distant from it one- 
eighth of an inch or more, the corresponding con- 


free at other times. The pallet carries also the 
catch f. If the button be pressed when the disc is 
at ‘‘danger,” the three-armed piece g is moved, 
engages with the pallet, and remains raised as lang 
as the latter is maintained in contact with the 









































tact pieces rest upon the silver plate, the circuit is 


thereby closed, and the bell gives the alarm. The | 


right-hand figure illustrates the general arrangement, 
and the lower one the circuit. Each instrument is 
inclosed in a wrought-iron box. 

The second novelty relates to the block system 
and was devised by Mr. Rodary. Ina line witha 
double track the block system requires, in the case 
of two signal cabins A and B, that as soon as the 
arm at A is put to ‘‘ danger,” the signal should be 
fixed, and that it shall not be possible for it to be 
lowered without permission from the signalman at 


the cabin B, and, further, that this latter shall not | 


be able to give the permission until he has executed 
certain operations which will protect the train de- 
spatched from A. Figs. 1 to 6, page 73, show how 
this is accomplished. This apparatus is fixed to 
the wall of the cabin. The signal lever is connected 
at one part to the semaphore mast, and at the other 
side, by the intermediary of two bell-cranks and a | 
link (Figs. 2 and 3) with a bolt which slides in the 
guides g (Fig. 1). This bolt has a notch h into | 
which there falls, by its weight, arodi. In this 
condition the bolt 13 locked, and the system fixed 
at ‘‘danger.” The box which contains the me- 
chanism being under lock and key, the release of 
the bolt cannot be effected directly, and can only 
be produced by an electric current coming from the | 
next cabin. This current circulates in the electro- | 
magnet j, and repels the lever k, in which a con- | 
trary polarity is produced by the permanent | 
magnet !/. Inthe movement the tail of the lever 
lifts the rod i by a pin in its side. 

The signalman is warned that he can put his | 
signal to ‘‘line clear” by a white disc which presents 
itself before the opening of the box. The move- 
ment of this disc is produced by the intermediary of 
the counterweighted lever t¢ (Figs. land 5, page 73) 
which follows the movements of the bolt, and the 
rod u. The lever k is returned to the position of | 











| electro-magnet. On one of the three branches is a 
fork which raises the rod h. This latter enters a 
| second opening in the spindle of the press button. 

When the disc is put to ‘‘line clear’ the second 
| bolt will fall, but the first will lock itself, and it 
will be impossible to manipulate the button again 
until the signals are worked afresh. 

The three-armed piece carries a disc to indicate 
in the cabin whether the fact that the line is clear 
has been transmitted to the preceding cabin or not. 
At the side of the button designed to send the 
signal of ‘‘line clear,” there is a second, always 
ready, which permits of correspondence between 
consecutive cabins by means of a dial bell on the 
Jousselin system, and which serves also for the 
automatic announcement of the trains. For this 
purpose there is placed below the button a bell- 
crank /' (see diagram at side of Fig. 1), one end 
of which rests on the head of the screw m', and 
the other engages with the hook s, jointed to the 
piece r. This hook, drawn from left to right every 
time the signal is put to danger,” actuates the 
button by the intermediary of the bell-crank, and 
announces the train ahead by a blow upon the 
| Jousselin bell. 

The Société Breguet also exhibited various 
apparatus for railways, among others the block 
system of M. Regnault, which has been in use 
many years on the Chemin de Fer de l'Ouest. 








THE WILLANS COMPOUND ENGINE. 
THE need of an engine for electric lighting, which 
can be run at very high speed, and yet work with the 


/ economy of the best ordinary compound land engines, 
| hasled Mr. P. W. Willans, of the firm of Messrs, Willans 


and Robinson, of Thames Ditton, to design a special 
pattern of his well-known engine, the manufacture of 
which, for marine and other purposes, is already carried 
on by his firm upon a considerable scale. At the same 
time they have taken up the manufacture of an ex- 


equilibrium by the tumbler g, which is raised by the | tremely ingenious electric governor, which we shall de- 


projection p when the bolt is moved. 

Each semaphore cabin has an advanced or distant | 
signal which is moved before the home signal, | 
when the line is being blocked, and after it in the | 
contrary case. The two corresponding levers are | 
placed side by side in the cabin, and are simul- | 
taneously locked. Thus by the actual position of | 


the signal the current which operates the apparatus | 
at the other cabin is controlled. A commutator | 


| scribe in an early issue, which Mr. Willans has recently 


patented, the engine and governor together forming an 
exceedingly efficient and economical motor for electrical 
installations, 

Betore describing the engine, it will be well to refer 
to anearlier engine with which Mr. Willans’ name is 
connected, and which, in its earliest form of all, was 
| described and illustrated at page 221 of vol. xviii. 
| Since then it has come into extensive use, mainly for 
| small marine work, for which its extraordinary handi- 


fixed on the signal post releases the press button, | ness and quickness in reversing made it peculiarly 


by which the unlocking current is transmitted. | syitable. 


The original Willans engine had three 


Further, to prevent the accumulation of trains | single-acting cylinders, the pistons of which distri- 


between A and B, it is necessary that the button 


should not be able to be pressed more than once | necessity for separate valves. 


between two consecutive operations of the signals. 
This condition is attained by the arrangement 
shown in Fig. 4. The electro-magnet, placed in 
derivation upon the circuit of the bell, or of the 
commutator, moves the pallet a, across which there 
passes the steel rod b, guidedinec. That rod carries 
a collar d, which rests upon the pallet, and follows 
its movements, when it is attract2d ; that is, when 
the signal disc is set at danger the rod b falls, 


emerging from the cavity e, and disengaging the | 


The button is therefore locked as 


press button. 
It is 


long as the disc is not set to block the line. 


| buted the steam for each other, so as to avoid the 
The steam pressure 

acted continually during both the up and the down 
| stroke upon the upper end of a small trunk carried on 
| the topof each piston, and thus a constant downward 
| thrust was maintained upon all the bearings, both of 
| the connecting rod and of the crankshaft, and the 
| engine was enabled to run at very high speeds without 
| becoming liable to knock. Reversing was effected by 
| passing the steam passages through a large three-way 
| valve, the turning of which through one-sixth of a 
| circle put each cylinder into communication witha 
different steam-distributing piston. Thus, if A, B, C, 
| represented the three cranks and pistons, A leading, 
' then A would distribute steam for B, B for C, and C 
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for A. By changing the passages B would become the 
distributing piston for A, C for B, and A for C. This 
reversed the engine, and with a quickness and ease 
which at once attracted the attention of users of 
steam launches. ‘The exhaust steam passed into the 
inclosed chamber in which the cranks worked, and 
away by the exhaust pipe. A considerable number of 
engines were made bya well-known firm under license, 
substantially to this pattern, but they were not wholly 
successful, the passage of the exhaust steam through 
the crank chamber giving rise to difficulties with the 
lubrication of the bearings, and the method of steam 
distribution leading at times to trouble in starting, 
owing to steam finding its way in small quantities, 
while the engine was standing, past the rings and into 
the tops of all the cylinders equally. Mr. Willans, 
who turned his attention chiefly to the marine work, 
met these difficulties at once, and all the engines made 
under his superintendence, from the earliest, had the 
exhaust steam disposed of independently of the crank 
chamber, and separate piston valves (one mounted on 
the top of each main piston) for supplying and exhaust- 
ing the steam. In this form the engine attained con- 
siderable success, and was applied in a large number of 
steam launches and other small craft, both in the 
English and foreign navies, and elsewhere. 

Mr. Willans early turned his attention to the com- 
pounding of the engine, and on page 407 of volume 
xxv., we described an engine having one small high- 
pressure and two large low-pressure cylinders, with an 
ingenious arrangement by which it could be changed 
instantly, while running, from compound to simple, 
and vice versa, Some difficulties were met with in prac- 
tice, caused by the great excess of power in the 
single high-pressure cylinder, as compared with either 
of the two low-pressure cylinders, all three pistons 
being exposed to an equal back pressure in the crank- 
chamber, contrary to the rule in ordinary compound 
engines, where the effective pressure on the high- 
pressure piston is not that due to the boiler pressure 
alone (as in the Willans engine referred to), but only 
to the difference between the boiler pressure and 
that in the receiver. Afterwards, when the engine 
was made on a larger scale, and ordinary pistons with 
piston-rods passing through glands were substituted 
tor trunk pistons open to the crank chamber, the diffi- 
culty disappeared, as the space below the high-pressure 
piston was then able to be put into permanent com- 
munication with the receiver, while the low-pressure 
cylinders were in the same way permanently connected 
with the condenser. This fairly equalised the action 
of the three pistons, and a smooth-running engine was 
the result. 

Meantime, Mr. Willans was developing the idea of a 
wholly different engine, which has replaced the first 
engine bearing his name in all cases where the com- 
pound system is applicable, and the success of which 
has prevented the further development of the three- 
cylinder compound engine last referred to. The de- 


scription which follows applies solely to the later | 


Willans compound engine, which has three high-pres- 


$ | 
sure and three low-pressure cylinders, and may be 


aptly described as the three-tandem type. 

Apart from the single action, the inclosed crank 
chamber, and the constant thrust upon all bearings— 
advantages which are common to this engine and to 
its predecessor, and which are now recognised as in- 
dispensable in any engine intended to run at extreme 
speed—the most important feature of the design is the 
method of exhausting the steam from the cylinders, by 
the uncovering of ports by the piston itself, when near 
the end of its stroke. It is only in the high-pressure 
cylinders, however, that this system is fully carried 
out, to the extent of relying upon it entirely. In the 
low-pressure cylinders, where, for reasons presently 
explained, compression is not required, and would even 
be mischievous, the usual method of exhausting is re- 
tained as well, and in some cases the self-acting exhaust 
is, in the low-pressure cylinders, dispensed with alto- 
gether. 

By means of the self-acting exhaust, the high- 

ressure cylinders deliver their steam into the 
ow-pressure, without the intervention of any valves 
whatever, admission taking place at the commence- 
ment of the stroke of the low-pressure piston, and the 
cut-off at three-quarter stroke. This is effected by so 
placing the exhaust ports in the sides of the high- 
pressure cylinders, that the high-pressure pistons shall 
commence to uncover them when they have completed 
three-fourths of their own downstroke, and shall con- 
sequently cover them again on completion of one-fourth 
of the upstroke. The necessary lead is given by the 
position of the cranks, 120 deg. apart. Where reversing 
is unnecessary, the passages lead direct from the high- 
pressure cylinders to the respective low-pressure ones, 
but a reversing valve can be fitted, and is fitted in 
the marine type of engines, exactly similar to that 
used in the first Willans engine, yiz., a large three- 
way valve, through which all the passages are taken. 

It is of course only in an engine having three cranks, 
at equal angles, that this system could be applied. In 
a four-cylinder engine, for instance, in which it might 
be attempted to distribute the steam in like manner, 


admission to the low-pressure cylinders at commence- 
ment of the stroke would necessarily involve admission 
during the whole stroke. 

Mention has been made of the fact that in the low- 
pressure cylinders the self-acting exhaust is supple- 
mented by an exhaust of the usual kind. This also is 
given by the high-pressure pistons, which, on their 
passage up, again uncover the ports in the high-pres- 
sure cylinders, and place the low-pressure cylinders in 
communication with the spaces below the high-pres- 
sure pistons. These spaces all communicate with the 
common exhaust pipe, as does also the space into 
which the low-pressure cylinders exhaust automati- 
cally, The manner in which this latter action takes 
place, as well as the arrangements for admitting steam 
to the high-pressure cylinders, will be best understood 
on reference to the drawings, presently described. 

The entire dependence of the high-pressure cylinders 
upon the self-acting exhaust contributes to another 
result, as admirable from a scientific, as the valve 
action (without valves) is from a mechanical point of 
view. The large amount of compression required by 
an engine running often at most extreme speeds, with 
no lower brass to its connecting rod, is, by the me- 
thod referred to, obtained practically without loss. 
From the time when the ports in the high-pressure 
cylinder are closed by the rising piston there exists no 
outlet for such steam as is shut in, and during the re- 
mainder of the upstroke it is undergoing compression. 
When this compression commences the steam has 
fallen to the comparatively Jow pressure at which it 
has just been cut off from the low-pressure cylinder. 
When it is completed it stands approximately at the 
pressure at which fresh steam is being suppl..:i to the 
engine, the ‘proportions of the cylinders, clearances, 
and passages being so arranged that the ratio of com- 
pression is, as nearly as possible, the same as that of 
expansion—that is, up to the point at which the steam 
in the low-pressure cylinders commences to expand on 
its own account. 

It will be seen that this method of compression is not 
dependent on the exact pressure of steam employed at 
the time- The ratio of expansion being constant, the 
ratio of compression is also constant, since the steam 
| is always compressed to whatever is the initial pres- 
|sure for the time being. This compression, and the 
| constant pressure on the top of the rods which serve 
|as high-pressure valves, are so adjusted as to keep 
all the working parts in ‘‘ constant thrust.” 

‘ig. 1 is a vertical section of one of two engines 
recently made by Messrs. Willans and Robinson for the 
English Admiralfy—two others, from the same patterns, 
being nearly completed. (A few small modifications 
have been made in the figure for the sake of greater 
| clearness.) The high-pressure cylinders are 4} in. in 
diameter, and the low-pressure (which are steam- 
jacketted) 84 in., the stroke being 6 in. The engines are 
designed for a speed of 600 revolutions per minute, and 
are intended to drive large dynamo-electric machines 
direct, so as to dispense with belting and friction gear. 
| At the speed named, and with steam at 140 lb., they 
will indicate, without vacuum, about 90 horse-power, 
but those for the Navy are intended to work with only 
60 lb. pressure, and to exhaust into the ship's con- 
densers. Great care has been taken to make these, and 
all the other engines specially designed for electric 
lighting -on board ship, in such a way that the oil used 
in the crank chamber cannot find its way on to the 
pistons, and so to the condenser. This involves the 
use of piston rods and guides, in substitution for the 
trunk pistons used in Mr. Willans’ small (but not in 
his large) marine compound engines. 

Each of the pistons driving the three cranks A, B, C, 
consists of three parts, viz., (1) the low-pressure piston ; 
(2) the high-pressure piston; (3) the cut-off rod or 
trunk, forming the valve for one of the high-pressure 
cylinders. a, b, care the crossheads, taking the form of 
deep trunk pistons without rings, and with openings 
through them from top to bottom, sliding in guide 
cylinders. The latter are open to the crank-chamber 
at the bottom, and are lubricated by the splash from 
the cranks. D, E, F are the connecting rods, of ample 
length ; G, the crankshaft, running in phosphor-bronze 
bearings. The cranks and connecting-rods work in the 
as an sr ” K, containing oil, which is con- 
tinually splashed up in spray over all the bearings, 
and up the inside of the hollow crosshead pistons to 
the steel pins upon which the upper ends of the con- 
necting-rods work. As there is constant down-thrust 
upon all working parts there is no occasion for brasses 
below the crank-pins, but a light steel strap J is 
taken under each, without touching it, to guard against 
accident. 

The three cranks being set at equal angles of 120 deg., 
the piston B’, as before explained, has just the proper 
lead of A! to enable it to supply A! with steam, with 
cut-off at three-quarter stroke, and admission at the 
commencement of the stroke. This describes not only 
the relation of B? to Al, but of A? to C! and of C? to 
B'. Exactly similar relations exist between the cut-off 
rods B*, A*, C%, and A?, C?, and B? respectively. 

The cut-off rod B*, which supplies steam to A?, com- 
mences to uncover the ports leading to A?, when the 

















latter is at the top of its stroke. B* (on its way up) 
closes these ports again, when A? is at three-quarter 
stroke. Atabout the same time, A? begins to uncover 
the ports in the side of its own cylinder, which allow 
the steam, still acting upon A?, to act also upon C', 
then at the top of its stroke. From this point, until 
A? reaches the bottom of its stroke, the steam expands 
on A? and C! together. A* then commences to rise, 
against a pressure which rapidly diminishes as C! con- 
tinues its down stroke. When C! has travelled three- 
quarters of its stroke, A?, rising, has covered up the 
port. Thenceforth the steam shut in above A? has no 
exit, and the clearances are so proportioned (including 
the high-pressure passages), that it is compressed ap- 
proximately to the initial pressure. 

To return to the steam above C!. Communication 
with A being severed, this continues to expand until, 
just before the end of the stroke, C’ commences to 
uncover the oblong ports shown in the figure. By 
these openings a great part of the steam in the cy- 
linder, and what is of great importance, all the water, 
are ejected into the space X, which communicates 
with the exhaust. It will be noticed that the position 
of the exhaust ports is much nearer to the lowest position 
of the piston in the low-pressure than it is in the high- 
pressure cylinders, and that the ports are consequently 
uncovered for a much shorter time. The reason of 
course is that, in the one case, the removal of the steam 
and water has alone to ke considered, while in the 
other the time of opening has to be adjusted to suit the 
desired period of admission for the low-pressure cy- 
linder. By the time C' has again closed the ports of 
its own automatic exhaust, the upward movement of 
A? has placed the steam still remaining above C' in 
communication with the space L, through which it 
can pass away to the exhaust (by an opening not 
shown) during nearly the whole of the upstroke. 
It was at one time thought that the whole of the 
exhaust steam from the low-pressure cylinders might 
be got rid of through the lower ports, but ex- 
perience proved that the variation in compression, ac- 
cording as the engine was exhausting into a condenser, 
or into the atmosphere, was so great as to entail 
serious disadvantages, especially in cases where, as in 
ship lighting, it was necessary to be able to exhaust in 
either way with the same engine. Moreover this 
method of exhausting not only made it necessary to 
compress considerably in the low-pressure cylinders, 
but made it necessary to employ a far higher ratio of 
compresssion than of expansion—and consequently a 
higher ratio than it was economical to work with. We 
are informed that the self-acting exhaust was first 
used in a Willans engine so far back as six years ago, 
but it was not applied in the manner described, (i.e., 
as the means of distributing steam in a compound 
engine) until 1880. 

The rods by which the high-pressure parts of the 
pistons are attached to the low-pressure parts pass 
through metallic glands, T, which consist only of 
spring rings like piston rings, and require no packing. 
Similar glands S separate the exhaust space X 
from the guide cylinders and the crank chamber. 

To take the special electric engine to pieces, it is 
necessary to break the joint U U, and to lift off the 
upper casting, leaving the high-pressure pistons and 
cut-off rods in place. On slacking a pair of lock- 
nuts at the top of each cut-off rod, the various parts 
of the pistons below them can be taken apart and lifted 
off separately. The castings containing the gland 
rings T T can then be drawn out from the tops of the 
low-pressure cylinders ; then the low-pressure pistons. 
Then the castings SS can be removed, if required, 
and drawn up through the low-pressure cylinders, 
together with the crossheads a, b, ¢, and the connect- 
ing rods—although the latter can be fully examined 
through the crank chamber doors, without remov- 
ing the straps J. Thus in a very few minutes all 
the working parts, except the crankshaft, can be re- 
moved for examination. In fact, one of the smaller 
engines used for electric lighting has been completely 
taken to pieces, so that all the pistons were withdrawn 
from the cylinders, within two minutes, and put to- 
gether again ready for steaming in three minutes. 
This was a trunk engine without piston rods. 

It is a great advantage in the engine we are describing 
that it can be equally well worked as a simple engine, 
with full boiler pressure on all three low-pressure cy- 
linders, and with a late cut-off. In the electric lighting 
engine this is provided for by three simple pass valves, 
which also, when slightly opened, insure easy starting. 
Should the steam pressure available be from any cause 
less than usual (as often happens on shipboard, espe- 
cially in harbour), it is only necessary to open the pass 
valves fully, and the engine will do its work with 
little more than half the original pressure, though of 
course much less economically. In the marine type of 
engines this change from compound to simple is made 
automatically, every time the reversing lever is put 
over, so that starting power is always provided. 
With full boiler pressure the engine develops in 
simple working, and with the same propeller, nearly 
double its compound power. This power to put ona 
great ‘‘ spurt” at times is often of utility in small boat 
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work, but of course it is practically limited by the | Willans and Robinson have just completed an engine | nexion with some experiments made by the Swan 
capacity of the boiler, and by the fitness, or otherwise, | with 74 in. cylinders, capable of indicating about | Electric Company for the lighting of railway trains. 
of the screw to give out a power so much in excess of | 50 horse-power, for electric lighting at the Victoria | As trials are now in progress on a larger scale on one 
that for which it has presumably been designed. Station. Another smaller engine, driving a dynamo | of the suburban railways, we reserve a more detailed 
Besides the engines for the Admiralty, Messrs. | direct, has recently been tried successfully in con- | account of this installation, 
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Another small engine, with an electric governor, 
just been erected at the new Law Courts for supplying 
the lights required during theday. Two other engines, 
similar to those for the Admiralty, are nearly com- 
pleted for well-known electric lighting firms. Another 
engine, smaller than these, drives the C rompton-Biirgin 
dynamo which lights Messrs. Willans and Robinson’s 
works. 

One small engine recently sent away was tested, by 
desire of the purchasers, and in the presence of their 
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BOWMAN’S ELEC 
(For Description, see next Page.) 


Fig.2. 
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at a distance of a few feet an observer could scarcely | 
tell whether it was running or not. The attendant | 
had a complete sinecure, and it was evident that the | 
engine might as easily have run for the week con- | 
tinuously, day and night, as during the days only. | 
At the end of the week the bearings were in beautiful | 
order, and showed no signs of wear. We are also in- | 
formed that the first Willans engine ever put into a | 
boat (which still remains in the launch in which it was | 
fitted) ran with the original brasses, and without 


TRIC 


| dispense with piston rods. 
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agent, by continuous running for ten hours daily at 
full work, driving a Siemens dynamo direct, and main- 
taining fifty 20-candle Swan lights, at 550 revolutions | 
per minute, with a steam pressure of 105lb. The 
high-pressure cylinders in this engine were of 1]}in. 
effective diameter, and the low-pressure of 34 in. | 
Weare told that beyond filling up the impermeator 
once in from six to eight hours, and each morning 
putting from a quarter to half a pint of oil into the | 
crank chamber, the engine required absolutely no 
attention, but ran with such silence and steadiness that ! 


ARC LAMP. 








We may some day illustrate this engine in 
more detail, but at present it is sufficient to say 
that its action, apart from the fact that the 
steam passages are led through reversing valves, is pre- 
cisely as shown in Fig. 1. We have seen it running 
with perfect smoothness at over 300 revolutions per 


| minute, and the makers state that they are prepared 
|to use it for driving very large dynamos direct at 
| speeds up to 400 per minute, or even higher. 


Fig. 3 
shows another type of engine, in which deep trunk 
pistons are used, open to the crank chamber, so as to 
In this case the self-acting 
exhaust is used in the high-pressure cylinders only ; 
the others exhaust in the usual manner, This is an 
engine with long stroke, and comparatively slow run- 
ning, its normalspeed for launch work not being intended 
to exceed 400 revolutions. The lettering is the same in 
this figure as in Fig. 1, and is again the same in Fig. 4, 
which is merely a diagram explanatory of the steam 
distribution, and acts as a key to Fig. 3. As in most 
of the smaller marine engines, steel roller bearings are 
used for the crankshaft ; these are shown at HH. S 
is a thrust block, self-contained in the engine. A 
single collar on the shaft works inside it, in a bath of 
oil. Ris the coupling. Pisa ‘‘ Stannah” gland, the 
office of which is merely to keep the lubrication in the 
crank chamber from escaping past the shaft; it has 
not to resist pressure. This engine is without pumps; 
the fore end of the shaft is, therefore, able to be in- 
closed, and requiresno gland. M isthe conical seat into 
which the main reversing valve fits. The openings of 
the various passages (which are joined in pairs when 
the valve is on its seat) can here be seen. N isthe cover 
of the ‘‘ compounding valve,” or ‘‘ compound reversing 
valve,” usually coupled to the other by a link (see Fig. 5) 
so that both may move together. This valve is substan- 
tially the same as M, though smaller, but it differs 
from it in having the solid parts between the ports, 
in both plug and seat, narrower than the ports. 
The consequence is that although, when put fully 
over, it reverses the passages which pass through 
it, in the same way as the lower passages are reversed 
by M, it does not close them when it is in the inter- 
mediate position corresponding with that of ‘‘ stop” in 
M. The solid parts of the plug not being wide enough 
to cover up the ports, the steam is then able to pass 
from each to every other—in fact a general connexion 
is established among them. This has the same effect 
as doing away with the cut-off rods A*, B*, C? would 


| have ; for when C* cuts off steam from B?, the latter 
| is still able to get steam indirectly from A® or B*, and 


so on. The high-pressure pistons A?, B?, C2, have 


| now steam of full pressure upon them on the upstroke 


as well as on the down ; they cease to be working pistons 
and become merely valves for distributing steam, at 
boiler pressure, to the main pistons A}, B', C'. The 
engine is then a simple engine. This state of things 
always arises when the lever of the compounding 
valve is horizontal. If the two levers are coupled, the 


| compounding lever will be horizontal (or so nearly 


any adjustment, until last 
summer, 

The evidence as to the durability of the engines, 
which seems to be very striking, of course refers 
chiefly to the marine type. Fig. 2 is an elevation of 
what Messrs. Willans and Robinson call their 12} in. 
engine, that being the size of the low-pressure cylinders. 
This is the largest size of engine they have yet made, 
and indicates 150 horse-power, with 120 lb. in the | 
boiler. The air and feed-pumps are seen at the 
end of the engine, driven by a crank on the shaft, 


for eight years, i.¢., 





horizontal as to establish the connexion described) when- 
ever the main lever is at ‘‘ stop” or is near to ‘‘ stop” 
(see Fig. 5). This insures that the engine shall always 
stop and start asasimple engine. But inasmuch as the 
lower passages are seriously and wastefully throttled 
if the engine is worked with the main lever not full 


| open—if it is desired to work ‘‘simple ” for any length 


of time, the two levers must be disconnected, the upper 
one being left horizontal and the lower one being put 
full open, either ahead or astern as the case may be. 

As the ports in the compound reversing valve are not 
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made larger than is required for the very small 
quantity of steam used in compound working, they 
are not large enough to allow of the greatest possible 
power being developed by the engine, simple. This is 
of no importance as regards the occasional simple 
working of an engine ordinarily used compound, and 
in such engines there is no ditliculty in obtaining an 
increase of power, by working simple, equal to more 
than 50 per cent. additional. In those cases in 
which it is necessary to be able to develop very high 
simple powers, a small branch is attached to the 
steam pipe, close to the engine. This divides into 
three pipes, which enter the high-pressure cylinders at 
their upper ends through three pass-valves, .When the 
latter are open they supplement the supply of steam 
obtained through the upper passages, and virtually 
abolish the ‘‘ compound” part of the engine entirely. 
The engine cannot be run compound again until 
they are closed. The pass-valves before referred to 
are of this description. 

There are many points of interest in the Willans 
marine engines which we have not touched upon, 
especially in connexion with the pumpwork, to adapt 
it for working silently at such unusual speeds. It is 
probable, however, that we may revert to the subject, 
and may illustrate later one or two sets of machinery 
to indicate 100 horse-power, which have just been put 
in hand for a steam yacht building on the south coast 
of England, and foranother to be builton the other side 
of the Atlantic. The yacht for English waters (and 
probably the other) will also be fitted with Mr. Willans’ 
Patent Fan Draught, which has already been applied 
to four steam yachts, with engines indicating from 
about 40 to 150 horse-power, with excellent results as 
regards both convenience and economy. 








CLARK AND BOWMAN’S ELECTRIC LAMP. 

WE recently called attention to the very successful 

electric light installation at Brixton, in which the 
lamps are the invention of Messrs. Clark and Bowman, 
the former of whom is resident at Brixton, and we 
now give engravings illustrating the construction and 
action of the regulating mechanism of these lamps. 
Fig. 1 shows the parts as they appear when the regu- 
lator is out of action, or the arcis of the normal length ; 
Fig. 2 shows them in the act of feeding the carbon ; 
and Fig. 3 is a perspective view of the clutch 
mechanism. The electro-magnet j is situated in a 
shunt circuit round the arc. The amount of current 
traversing this circuit varies, as is well understood, 
with the resistance of the arc, the two increasing and 
decreasing together. Over the magnet is hung a pen- 
dulum armature 4, which is drawn back by the light 
flat spring 1 against the attraction of the magnet. It 
is consequently very sensitive to any change in the 
current circulating in the coils, and responds to its 
smallest variation. On the front of the armature is a 
contact spring /, which in its extreme position meets 
with an adjustable screw /, and in so doing completes 
a second circuit through the magnet d which operates 
the feeding mechanism, and puts it into action. Thus, 
the office of the magnet j and its armature is to act as 
a relay, completing a circuit when the resistance of the 
are exceeds a certain determined amount, and breaking 
it again when this resistance is reduced, and it is to 
this arrangement that the lamp owes its great sen- 
sitiveness. The regulating device does nothing but 
regulate ; none of the heavier work of actually feeding 
the carbon is thrown on to it, and consequently it acts 
with great promptitude and certainty. When we saw 
the lamp at work regular feeds of about 4; in. 
took place at periodic intervals without giving rise to 
any jumping or winking. 

When the circuit is closed between the contact 
pieces / and f a current is sent through the wire 
J} f} to the contact spring x, and thence through the 
adjustable screw f? to the coils of the magnet d. 
This latter immediately attracts its armature b, draw- 
ing it down, and at the same time breaking the circuit 
atx. The distance the armature will descend before 
the magnet loses its power depends upon the flexibility 
of the spring zx. As soon, however, as the contact is 
broken, the armature ascends and again completes the 
circuit, when, if the contact at / fis still maintained, 
the feeding mechanism makes another stroke, and so 
on until the arc is reduced to the proper length. Asa 
matter of practice one stroke is usually sufficient, and 
when the circuit breaks at x it also breaks at /), and 
the parts come to rest until another infinitesimal por- 
tion of the carbon is consumed. 

The feeding mechanism is shown in Figs. 1 and 2 as 
a clip washer and brake spring, as it is sometimes 
made, but in Fig. 3 it is illustrated as it is actually 
constructed in the Brixton installation. The armature 
lever 6 has an eye which surrounds the carbon-holder 

- y, and grips it when in an inclined position. It is 
pivotted between two lugs on the plate C (Fig. 1). 
From the under side of the lever there extends a 
spring to a second washer ring b?, so that when the 
lever is drawn down and the upper washer loses its 
grip, the lower one takes hold of the electrode forcing 
it towards the are positively, and not allowing it to 


slide, as is usual. On the return stroke the washer } 
again takes hold, and }? loses its grasp as it comes 
against the fixed hook }*. By this arrangement all 
necessity for flies, pendulums, or glycerine cylinders is 
avoided, and all chance of the carbons sliding together 
is prevented, while there is no longer the necessity for 
the lamp to be hung vertically, which exists in those 
regulators which depend upon gravity to effect the 
feeding. 

The are is established by an electro-magnet con- 
nected to the lower carbon-holder, but as this arrange- 
ment contains no novelty we have not thought it 
necessary to illustrate it. 


CLYDE SHIPBUILDING AND 
ENGINEERING IN 1883. 
(Continued from page 66). 
RETURNING briefly to the screw steamers built on 
the Clyde last year, we have first to mention that two 
steel steamers, the Calabar, of 1756 tons, and the 
Lagos, of 1731 tons, were supplied to the British and 
African Steam Navigation Company, of Glasgow and 
Liverpool; the former built by Messrs. Elder and Co., 
and the latter by Messrs. D. J. Dunlop and Co. 
These make up a fleet of twenty-six steamers built on 
the Clyde for that company during the past fifteen 
years or so, and all built in the yards of the two firms 
named. Two steel steamers—the Moruca and the 
Burnley—were built during the year by Messrs J. and 
G. Thomson for the Clyde and West Indian Direct 
Line of Messrs. D. Caw and Co., of Glasgow. They 
were both vessels of somewhat less than 1600 tons. 
For Messrs. T. and J. Harrison, Liverpool, the Astro- 
nomer, 3050 tons, was built by Messrs. Aitken and 
Mansel, being the eighth steamer built on the Clyde 
for that firm within the past six years. The Deak, 
1236 tons, and the Budapest, 1500 tons, were con- 
structed by Messrs. Burrell and Sons, Dumbarton, for 
the Clyde and Fiume trade of the Adria Steamship 
Company; making nineteen steamers built for them 
since 1866. Two steel steamers, the Kong Beng and 
the Taichiow, each 1359 tons, were supplied by Messrs. 
Elder and Co. to the Scottish Oriental Steam- 
ship Company for their China trade. For Messrs. 
Stephen, Mawson, and Goss, of Newport, two 
steamers of 1163 tons each, were supplied by Messrs. 
Murdoch and Murray. The Union Steamship Com- 
pany of Japan got two steamers during the year, 
part of a fleet of eight now in progress. Other 
firms also got two or three each. No fewer than five 
steamers ranging from 276 tons to 392 tons were sup- 
plied to Messrs. James Hay and Sons, Glasgow, who 
have now a fleet of fourteen steamers in their ‘‘ Strath” 
Line of Clyde and English, Irish, and Scottish coasters, 
started in 1880. Mention may also be made of the 
two steel twin-screw steamers—the Holyhead and 
the North Wall—supplied during the year to the 
London and North-Western Railway Company, which 
had not patronised the Clyde previonsly for nineteen 
years. They were built by Messrs. Robert Duncan and 
Co., and were vessels of $42 tons each, with engines of 
1870 indicated horse-power. It is scarcely necessary 
to specify any of the other screw steamers that were 
built during the year, as in each case the owning 
firms only got one vessel. A large proportion of them 
were for Glasgow owners, but a still larger number 
were built to the orders of French and other foreign 
firms. Australian and New Zealand owners were 
also very numerous, and no mean position was taken 
in the year’s returns by London, Liverpool, and 
other English owners. Individual firms in Leith and 
in Ireland got amongst them about a dozen new vessels 
inthe course of the year. 
The iron and steel sailing vessels launched on the 
Clyde last year numbered forty-two, of an aggregate 
of 64,156 tons, as compared with forty-four, of a total 
of 67,768 tons, launched in the preceding year. Gene- 
rally speaking, they were of very large size, the 
average being 15274 tons, and a goodly number of 
them were considerably beyond that tonnage. Several 
of them were vessels of between 1900 and 2000 
tons, while at least five of them exceeded 2000 
tons. Those last referred to were: The Falls of 
Foyers, 2009 tons, owned by Messrs. Wright 
and Brackenridge, of Glasgow, and built by Messrs. 
Russell and Co., Port-Glasgow ; the Falconhurst, 
2043 tons, owned by Messrs. W. R. Price and Co., 
London, and built by Messrs. M‘Millan and Sons, 
Dumbarton ; the Crown of Denmark, 2060 tons, 
built by the same firm for Messrs. Robertson, Cruik- 
shanks, and Co., Liverpool; the Stockbridge, 2093 
tons, owned by Messrs. EK. B. Hatfield and Co,, Liver- 
pool, and built bv Messrs. Hamilton and Co., Port- 
Glasgow ; and the Knight of St. Michael’s, a steel 
vessel of 2278 tons, built by Mr. W. B. Thompson, 
Whiteinch, for Messrs. Greenshields, Cowie, and Co., 
Liverpool. Unless we are mistaken, the vessel last 
named is the largest steel-built sailing ship yet afloat. 
At least half a dozen Glasgow, Liverpool, and Greenock 
firms were each supplied with two Clyde-built sailing 
vessels during the year, two of them—the Drumlair 
and the Drumeltan—being ships of 1907 tons each, 
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owned by Messrs, Gillison and Chadwick, Liverpool, 





and built by Messrs. Russell and Co., Port-Glasgow 
and Greenock. The mention of the last-named firm 
reminds us of the fact that they built no fewer than 
nineteen sailing ships last year, of a total of 28,762 
tons, being an average of 1514 tons. Besides the other 
firms whom we have specially mentioned in connexion 
with the building of large sailing vessels we may also 
include Messrs. Robert Duncan and Co., who built six 
such vessels last year, of an average of 1683 tons, 
Several other firms built one sailing vessel each, and 
Messrs. John Reid and Co. turned out four, all steel- 
built. Of the forty-two iron and steel sailing vessels 
included in the past year’s work, eighteen are owned 
by Glasgow firms, and fourteen by Liverpool firms. 

Wood as the material of construction for mercantile 
steamers is not yet entirely banished, so far as Clyde 
shipbuilding is concerned. Two sailing vessels of a 
total of 380 tons were built on the Clyde last year, as 
against one in 1882, and three in the preceding year. 

Last year’s work in the building of yachts did not 
amount to very much, only eleven vessels of that kind 
being turned out, six of which were steamers and five 
sailing vessels. In the preceding year eight steamers 
and four sailing yachts were launched, as against 
eighteen and fourteen respectively in 1881, and twelve 
and eighteen respectively in 1879. The output of 
steam yachts last year included Mr. William Pearce’s 
Lady Torfrida, 400 tons; Mr. John Burns’s Caper- 
cailzie, 365 tons; Mr. Edward Collins’s Aster, 201 
tons ; Mr. Niel Mathieson’s Gladys, 177 tons; Mr. 
John Inglis’s Olivia, 102 tons; and Mr. Robert 
Stewart’s Finnella, 54 tons. Two of the crack sailing 
yachts of the year were the Wendur, an iron yawl of 
123 tons, and the Marjorie, a steel cutter of 59 tons. 

Taking the dredgers and steam hopper barges to- 
gether, the total output of such vessels during last year 
amounted to nineteen, of an aggregate of 7309 tons, 
being the largest tonnage of dredging plant turned out 
during any year. The number of such vessels built in 
1879 was fourteen, in 1881 only seven, and in 1882 
again fourteen. Most of the work under consideration 
was done by Messrs. William Simons and Co., 
Renfrew, who have earned a world-wide fame in con- 
nexion with the construction of dredging plant. They 
supplied the Melbourne Harbour Commissioners last 
year with the dredger Crocodile, a twin-screw of 364 
tons, with engines of 390 horse-power, and for the 
same owners they also built the Fawkner and the 
Batman, screw hoppers of 387 tons each, which are 
likewise fitted to serve as gunboats, both of them hav- 
ing engines of 360 horse-power. Messrs. Simons and 
Co. built far the Queensland Government the Platypus, 
a hopper dredger of 818 tons, with engines of 850 
horse-power. ‘To the order of Mr, George Furness, of 
London (for Italy), they built the Agnes, a hopper 
dredger of 321 tons ; for the Aalborg Harbour Trustees, 
Denmark, they constructed a hopper dredger, named 
the Hals, a vessel of 267 tons; and to the Caledonian 
Railway Company they supplied the Forth, a hopper 
dredger of 800 tons, with engines of 530 horse-power, 
for use at the harbour of Grangemouth. The Panama 
Canal Company were supplied by Messrs. Lobnitz and 
Co., Renfrew, with the Drague V., a dredger of 555 
tons, and with four screw hopper barges of 400 tons 
each ; and the same firm built for the Suez Canal Com 
pany five screw hopper barges of the same character 
and carrying capacity. For the Hull Dock Com 
missioners Messrs. Murdoch and Murray, Port-Glas- 
gow, built a screw hopper of 410 tons, with engines of 
420 horse-power, and Messrs. D. J. Dunlop and Co. 
built two twin screw hoppers of 100 tons, each, to the 
order of Mr. W. F. Batho, C.E., London. 

As already mentioned, last year’s output of new 
shipping on the Clyde included as many as 103 small 
barges, which are set down in the tonnage returns for 
the year at 7652 tons, That was certainly a somewhat 
extraordinary feature of the year’s work. In the year 
1882 the same class of craft numbered thirteen, of an 
aggregate of 4321 tons, and in the preceding fifty barges 
were built of a total of 6522 tons. The barges built last 
year were ordered for use in the Fiji Islands, at Ran- 
goon, Calcutta, and in South America. For the Colonial 
Sugar Refining Company, of Fiji, thirty-six barges and 
twenty-nine punts, of atotalof 2405tons, and six lighters, 
of a total of 462 tons, ;were built by Messrs. D. and 
W. Henderson and Co. Six barges of a total of 2235 
tons were built by Messrs. Robert Duncan and Co., 
for the Irrawaddy Flotilla Company. Four steel 
barges of an aggregate of 285 tons were built far La 
Plateuse Company, of Havre and Buenos Ayres, by 
Messrs. Swan and Co., Maryhill. The rest of the 
barges were built by Messrs. M‘Arthur and Co., 
Paisley, Messrs. William Denny and Brothers, Messrs. 
Seath and Co., Mr. W.S. Cumming, Blackhill, Messrs. 
John Reid and Co., Messrs. John Elder and Co., the 
Abercorn Shipbuilding Company, Paisley, and Messrs, 
Blackwood and Gordon, Port-Glasgow. 

Fully one-half of the shipbuilding firms on the 
Clyde are shipbuilders only, who are generally the 
principal contractors, although they are occasionally 
sub-contractors. We now refer to such firms 
as Messrs. Russell and Co., Robert Duncan, and 
Co., A. M‘Millan and Sons, Aitken and Mansel, 
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Charles Connell and Uo., John Reid and Co., Napier, 
Shanks, and Bell, and Dobie and Co. It is such firms, 
as a rule, who build the sailing vessels, although an 
oceasional vessel of that kind is contracted for by 
firms that likewise carry on an engineering business ; 
and the rule is that the firms last referred to are those 
which have the greatest turnout of work in the course 
of the year. As regards the output of work during 
the past year, Messrs. John Elder ahd Co. head the list, 
and not only is that so, but they stand pre-eminently 
beyond every other firm. They launched thirteen 
vessels, all steamers, of a total of 40,115 tons. One of 
them was a barge of 20 tons, constructed for the 
builders’ own use. Leaving that out of consideration, 
and speaking of the output at 40,000 tons, the average 
of the twelve vessels becomes 3333 tons, which is an 
extraordinarily high one. The same firm have on 
previous occasions stood at the top of the list in the 
annual returns; and during the past six years their 
total output has been 166,502 tons, or a yearly average 
ef 27,750 tons. Another remarkable feature in the 
returns for last year is the position taken up by 
Messrs. Russell and Co., their output of new shipping 
being 30,610 tons, and yet the firm itself is one of 
quite recent origin. They launched in all twenty- 
eight vessels last year, of which, as we have already 
mentioned, nineteen were sailing vessels. Never in 
any previous year did a single firm put out such an 
amount of sailing tonnage. Of course, in connexion 
with such a large output of new shipping by the firm 
in question, it is proper to mention that they have four 
shipyards in use, two at Port-Glasgow and two at 
Greenock ; one of the latter, however, only being tem- 
porarily occupied. In no case did any of the steamers 
launched by Messrs. Russell and Co. last year exceed 
567 tons, while three of them were vessels of 93 tons 
each for the Calcutta Ferry Company, and the other 
two were vessels of only 30 tons each. Messrs. R. 
Napier and Sons stand next in order in the year’s re- 
turns, their output being six steamers of a total of 
23,877 tons, showing an average of fully 3979 tons, or 
still higher than that of Messrs. Elderand Co.’s twelve 
steamers. The fourth place is occupied by Messrs. A. 
Stephen and Sons, whose output was eleven steamers, 
aggregating 23,020 tons. Messrs. William Denny and 
srothers occupy the next place with ten steamers, of a 
total of 22,240 tons. 
The position occupied in last year’s returns by the 
London and Glasgow Shipbuilding and Engineering 
Company is superior to that reached by them in any 
previous year, their total output of new shipping 
being 19,793 tons, as compared with 16,150 tons in 
1881, which was their highest total prior to 1883. 
Their work for the year consisted of nine steamers, 
seven of which ranged from 2326 tons up to 3034 
tons. Messrs. Scott and Co., Greenock, also launched 
nine steamers, two of them being ‘‘Clan” Liners of 
about 4000 tons each, and the total being 18,685 tons. 
The total work turned out by Messrs. D. and W. 
Henderson and Co. was 17,740 tons, the most of which 
was made up of six mercantile steamers, two of them 
being ‘‘ Anchor” Liners of 3547 tonseach. As already 
indicated, Messrs. Aitken and Mansel are shipbuilders 
only, but in that capacity they turned out last year 
eight new steamers, of a total of 16,890 tons, one of 
them being the ‘‘Union” Liner Tartar, a vessel of 
4340 tons. Almost the same amount of new tonnage 
was built during the year by Messrs. Robert Duncan 
and Co., much of it, as already mentioned, being 
sailing tonnage. Next in order we have Messrs. 
darclay, Curle, and Co., with seven steamers and one 
sailing ship. of a total of 15,198 tons. Four of their 
steamers ranged from 2746 tons to 4280 tons, and the 
sailing ship, Cluny Castle, built for Sir Donald Currie 
and Co., was a vessel of 1985 tons. Messrs. James 
and George Thomson launched seven steamers in the 
course of the year, aggregating 15,010 tons, and, with 
the single exception of the Oregon, they built the largest 
vessel launched on the Clyde in 1883, namely, the 
National Liner America, 6500 tons. None of the other 
steamers built by Messrs. Thomson exceeded 1659 tons. 
Messrs. A. and J. Inglis launched eight vessels, of 
which two were steam yachts, and the aggregate was 
14,741 tons. The other six vessels were mercantile 
steamers ranging from 1210 tons up to 3738 tons. Next 
were three firms—Messrs. A. M‘Millan and Sons, 
Messrs. Caird and Co., and Messrs. Charles Connell 
and Co.—whose work for the past year was, respectively, 
three steamers and five sailing vessels, of an aggregate of 
13,127 tons ; seven steamers, of a total of 12,382 tons ; 
and five steamers, aggregating 12,002 tons. The firms 
just named are followed in the annual returns by eleven 
others whose total output of new work for the year 
ranged from 9280 tons (Dobie and Co.) to 5820 tons 
(Robert Steele and Co.) Then there are eight firms 
whose output during the year ranged from 4800 tons 
(Simons and Co.) down to 1826 tons (The Campbel- 
town Shipbuilding Company) ; and the ten remaining 
firms turned out new work in quantities ranging from 
876 tons down to 10 tons. 
We have previously stated that Messrs. Elder and Co. 
have turned out new shipping to the extent of 166,502 
tons during the past six years, and it may here 





as to the output of work over the same period by 
other firms. In only two instances has it exceeded 
100,000 tons. ‘These are Messrs. Denny and Brothers, 
with 118,148 tons, and Messrs. A. Stephen and Sons, 
with 115,301 tons, giving in both casesannualaverages of 
considerably over 19,000 tons. Then thereis along gap 
until we come to Messrs. James and George Thomson, 
who are closely followed by several other firms. We 
may show how they stand for a period of six years thus: 

Gross Tonnage. 


James and George Thomson 91,742 
Russell and Co. ... a 87,251 
A. M‘Millan and Sons 85,049 
Barclay, Curle, and Co. ... 79,779 
London and Glasgow Company 77,091 
Charles Connell and Co. aa 74,404 


A.andJ. Inglis... ...  .. -- 70,864 


Scott and Co. aa aa es 68,521 

D. and W. Henderson and Co. 67,432 

Caird and Co. aid a iat 65,658 

R. Napier and Sons 59,536 

Dobie and Co. ai i ae oc 55,092 
None of the other firms have reached 50,000 tons for 


the period over which this brief statistical review ex- 
tends, and there is no special reason why we should 
lengthen the list. 

(To Le continued.) 


ELECTRIC LIGHTING NOTES. 

Tue British Electric Light Company has petitioned 
the Privy Council for a prolongation of the Gramme 
patent, dated June 9, 1870. 

The Edison Company is said to have 22,500 lamps 
in use on the Continent, of which 7000 are in Germany, 
4500 in France, 4000 in Austro-Hungary, 3000 in 
Russia, and 2200 in Italy. 

Messrs. William Denny Brothers, Leven Shipyard, 
Dumbarton, have added an electrical department to 
their extensive works, which will be completely lighted 
by electricity. Mr. R. D, Smillie, of Glasgow, has 
been placed in charge of the department. 


The Committee of Underground Communication, 
New York, U.S.A., has examined 600 patents and 
designs relative to the question before them, but has 
not yet found any system which answers their re- 
quirements. They seek a plan by which electric con- 
ductors of all kinds can be placed in the same under- 
ground pipe or channel, without injuriously influ- | 
encing each other, and in such a manner that they 
may be easily accessible at all times. 





The new Hotel de Ville de Paris is lighted by 
Edison incandescence lamps, and is ventilated by fans 
driven by electro-motors of the Gramme type. The 
current is provided by two Edison K dynamos, each 
furnishing from 175 to 200 ampéres, and absorbing 
about 30 horse-power. They are driven by two com- 
pound engines, constructed by MM. Weyher and 
Richemond, and situated, together with the boilers, 
in the basement of the building. The conductors 
from the machines are carried to a switchboard, | 
from which three pairs of wires run, one to feed the 
lamps in the wing by the Rue de Rivoli, another to | 
the rooms surrounding the court of Louis XIV., and 
the third to the facade. All these circuits mount 
directly to the second story, and then circulate 
under the floors, passing through the ceiling of the 
first floor at the places where the lamps are situated. 
Each subsidiary circuit starts from a switchboard, a 
fusible cut-out being placed in each branch of it. The | 
circuit around the court is divided into three, which | 
serve three sides of the square ; that of the facade into 
four, of which one feeds the remaining side of the court, 
as well as the vestibule and corridor of the council | 
chamber. The three other branches go to switch- 
boards on the first floor. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Jan. 11, 1884. | 

DurinG December high hopes were indulged in 
as to what January would develop in the way of | 
business in iron and steel. These expectations were | 
based upon the general decline in stocks in first and | 
second hands, and the known heavy requirements of 
consumers, on account of their hand-to-mouth policy | 
in buying for several months. But thus far no change 
has taken place ; the trade is full of hopefulness, as to 
business, and think that their expectations will be 
realised at an early date. The output of pig iron is 
at a standstill, and prices are very near cost. A few 
companies are holding tirmly, but most holders will 
make concessions for iron of the lower grades in order 
to move stocks. Mill irons are firm and foundries 
weak. Foundry irons can only be sold at concessions. 
Small lots of spiegeleisen have been called for, but | 
Bessemer will not sell excepting at 50 cents to 1 dol. | 
less than asking prices. 19.50 dols. is offered for 
Bessemer and 28 dols. to 28.50 dols. for spiegeleisen. | 
There are numerous inquiries for old material, but 
quotations, 22 dols. to 22.50 dols., are too high for 
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| Rhondda Valley which is not in full swing. 


business. There is a great deal of inquiry for steel 
rails, but no heavy business, on account of the efforts 
of makers to obtain 35 dols., after having taken 
enormous contracts extending over months, at 2 dols. 
to 2.50 dols. less. Buyers will not pay the advance 
until assured that the strength of the market is real, 
and not only apparent. There are heavy requirements 
for rails, and the outlook of the trade is better than 
for some months past. Among the new enterprises 
recently spoken of is a scheme to build elevated rail- 
roads, but some of them are in weak hands, especially 
that of Brooklyn, which contemplates the construction 
of eighteen miles of road. To-day’s quotations are, 
34 dols. to 35 dols. for steel rails, 22 dols. to 22.50 dols. 
for old rails, 24 dols. for No. 1 scrap, 22.50 dols. for 
cargo scrap, 20.50 dols. for crop ends, 32 dols. for 
muck bars, 2.45 dols. for nails, 20 dols. for Bessemer 
pig, 28.50 dols. to 29 dols. for spiegeleisen, 17.50 dols. 
to 18.50 dols. for forge iron, 18.50 dols. to 22 dols. for 
foundry, according to quality. Buyers generally are 
backward. The best possible inducements have been 
offered to attract large contracts, but trade is still of a 
retail character, and unless appearances are deceptive, 
this will be the characteristic of the winter trade. 
Imports of iron and steel from Great Britain at New 
York, for year, foot up 407,488 tons, besides 109,481 
tons of tin plates. 


TRIAL TRIPS AND LAUNCHES. 

THE twin-screw hopper dredger Platypus, recently 
launched by Messrs. W. Simons and Co., Renfrew, 
steamed down the river on Saturday last, and moored 
opposite Garvel Dock, Greenock. After filling her 
hopper with nearly 1000 tons of dredgings at the rate of 
500 tons per hour, the vessel lifted its bucket girder and 
steamed to Loch Long, where her load was instantly de- 
posited. A speed of ten miles per hour was obtained. 
The Platypus has an awning deck, and has been con- 
structed for the Queensland Government for the purpose 
of deepening the rivers and bars at the northern ports of 
Queensland, and is intended to steam considerable dis- 
tances along that coast. This is the eighteenth hopper 
dredger this firm have designed and constructed, and is 
in all respects one of the most complete and powerful 
dredgers afloat. She is fitted with the builders’ travers- 
ing bucket ladder, in order to cut her own flotation 
through shoals and banks. The buckets, wheels, and 
frictions are all of steel. There are powerful triple inde- 
pendent steam crabs fore and aft, hydraulic ladder hoist 
gear, a complete workshop for repairs, consisting of turn- 
ing lathes, drilling machines and planing machine, and 
two smith’s hearths with Roots’ blowers, all driven by 
steam power. The machinery for propelling the vessel 
consists of two independent sets of compound surface- 
condensing engines of 500 horse-power. The boilers are 
made entirely of steel, and are of such dimensions that 
the working pressure of 80lb. per square inch can be 
easily maintained. After getting its well and apertures 
closed up, the vessel will be masted and loaded with coal, 
and proceed under steam to Brisbane, vid the Suez Canal. 














NOTES FROM THE SOUTH-WEST. 
Pontypridd and Ogmore Railway.—We learn that a Bill 
for a proposed railway from Ogmore to Pontypridd has 
been withdrawn. It is stated that the promoters look to 
obtaining next year the support of various colliery pro- 
prietors in the Rhondda Valley, who are precluded from 


| supporting the Bill this session in consequence of their 


being supporters of the Barry Bill. 

Newport.—The steam coal trade is still active and prices 
have remained firm. There is no improvement percep- 
tible in the manufactured iron trade, which continues in 


| an unsatisfactory state. The shipments made last week 


were 2247 tons, to the following destinations :—Bahia, 


| 750 tons; Dieppe, 197 tons; and Cape Town, 1300 tons. 


The arrivals of iron ore have been up to the average ; 
business in this article has continued dull. Last week’s 
clearances comprised 55,648 tons of coal. From Bilbao 
there acrived 12,330 tons of iron ore, and 1650 tons came 
to hand from other sources. 

Pontypridd, Caerphilly, and Newport Railway.—It was 
hoped that this line would have been opened for traffic at 
the commencement of this month. Owing, however, to 
a defect in one of the atutments of a bridge crossing the 
Taff at Pontypridd, men are pulling it down and prop- 
ping the girders with timber, so that some months must 
elapse before the reconstruction will be completed. 


Shed Accommodation on Bristol Quays.—We learn that 
at a meeting of the Bristol Docks Committee on Monday 
a report upon the trade of the city was presented, which 
showed that during December several large steamers, 
which were destined for Bristol, went elsewhere, the 
chief reason being that no sufficient shed accommodation, 
contiguous to ship and railway, could be given. The 
revenue from these vessels would, in dues alone, have 
exceeded 850/. This amount has been lost to the city. 
A proposal will at once be made to the Town Council 
for power to give the extra accommodatien urgently 
needed. 


The Rhondda Valley.—There is not a colliery in the 
Colliers are 
working regularly, and a very large quantity of coal is 
being sent up. 

The North Wales Colliers.—A meeting of miners, re- 
presenting the whole of the North Wales coalfield, was 
held at Wrexham on Monday, and decided to send a 
deputation tothe proprietors at the various collieries to 


| ask foran advance in wages of 10 per cent., the increase 


to be conceded by the end of thismonth. 
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The Publisher desire’ to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
AND Inquiry Room established at the offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING wit also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICES OF MEETINGS. 

Tue INSTITUTION OF Civit ENGINEERS.—Ordinary meeting, Tues- 
day, 29th of January, at 8 p.m. Renewed discussion upon the 
paper by Mr. Hackney, on ‘The Adoption of Standard Forms 
of Test-Pieces for Bars and Plates.” And paper to be read, 
time permitting : ‘‘Speed on Canals,” by Mr. F. R. Conder, M. Inst. 
C.E. Students’ meeting, Friday, the Ist of February, at 7 p.m. 
Paper to be read and discussed : ‘‘Some Elementary Electrical 
Notes,” by Mr. Edgar Smart, Stud. Inst. C.E, 

Tue Society oF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
Thursday, January 31st, at 8 p.m., when the following paper will 
be read: ‘* On a System of Electric Fire Alarms” (illustrated by 
diagrams and apparatus), by Edward Bright, Member. 
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INDIAN RAILWAYS. 

WE would direct the attention of our readers to 
the very able letter of Mr. E. H. Carbutt, M.P., 
on the construction of Indian railways, which ap- 
peared in the Times of the 11th inst. 

There is hardly a subject connected with our 
Eastern Empire which at present demands so 
much careful attention as the railways of India. 
For not only the prevention of famines, and the 
development of the resources of India are con- 





cerned, but the important part which they are 
destined to play in governing to a certain extent 
the future price of food stuffs in the home market 
has to be considered. 

Already it can be shown, as pointed out by Mr. 
Carbutt, that Indian wheat comes into competition 
with that imported from America; and anything 
which within reasonable and healthy limits will 
increase this competition and lower the price of 
grain in England, should be encouraged. 

And it is a most gratifying fact to find that the 
Indian railways, taken as a whole, the good with 
the bad, earn a net annual return of 5} per cent. 
per annum. Money, therefore, expended upon 
them by Government can hardly, even when 
borrowed for the purpose, be considered a burden 
on the people of India, but rather as a good invest- 
ment on their behalf. 

India until within the last few years may, as far 
as railways are concerned, be considered as a com- 
paratively undeveloped country, and it has only 
been in recent years since the development of the 
system of State lines, initiated by Lord Mayo, that 
it has been proved beyond a doubt that they can 
be made, not only a means of developing local re- 
sources, but to afford also a good investment. 

Looking generally at the financial resources of 
the Government of India, we may say, that with 
the exception of the revenue derived from public 
works, all the other sources of income show but a 
small increase in recent years to meet the enhanced 
expense of modern modes of administration. It 
must, therefore, be a matter of the gravest concern 
to Indian financiers that so important a branch of 
the revenue is properly and economically developed. 

Last year the Bombay Chamber of Commerce 
addressed the Government and the Secretary of 
State, on the inadequate amount of money devoted 
to the construction of railways. We hear that the 
Special Committee appointed by the Madras Govern- 
ment have now recommended the construction of 
over 400 miles of railway in that presidency. 

The Select Committee which the Government 
have promised Mr. Carbutt next session, will be 
one of the utmost importance both to England and 
India, and we look forward with much confidence 
to a successful result of its labours. For it must 
always be remembered that in whatever way the 
capital required for the construction of Indian 
railways may be raised in the first instance; 
whether the lines are constructed by Government 
with money borrowed for the purpose, or by 
private companies, the great bulk of the capital 
must come from the commercial classes of this 
country. In the future there must be the utmost 
economy exercised in their construction, and as 
we pointed out lately they must not be handed 
over to the military men in India, or all confidence 
at home will be at once shaken. 

From a recent article in a contemporary it 
would almost appear that the Indian railways and 
the Indian Public Works Department as a whole are 
to be sacrificed to please the officers of Royal En- 
gineers, who not liking to follow the ordinary work 
of the military profession, which they have adopted, 
desire to monoplise the construction and manage- 
ment of the Indian railways. Such interference will 
hardly be tolerated, and the Select Committee will 
no doubt take steps to prevent such a misfortune. If 
the Indian railways are to continue to flourish, we 
cannot afford to have any repetition of the folly con- 
nected with the earlier days of the Punjab Northern 
State Railway ; a line laid out and in great part 
constructed on one gauge, under the orders of one 
set of incompetent military men at head-quarters, 
ripped up and altered before completion by another 
set of would-be military railway secretaries and 
chief engineers. 

One of the first duties of the Government of 
India must be, if the lines are to pay in the future, 
and to attract English capital, to place the whole 
Railway Department under the most experienced 
civil ofticers they can obtain, not under gentlemen 
who are in search of some amusement to divert 
their minds from the monotony of their own pro- 
fession, but under the guidance of men, whether 
in the Engineering or in the Administrative Depart- 
ment, who have made the subject the study of 
their lives. 








ABRIDGMENTS OF PATENTS. 

WE notice in the rules relating to applications 
for patents for inventions issued under the Patents 
Act, 1883, the follow provision. Rule 31: 
‘* Every applicant for the grant of a patent shall, 


in addition to the drawings to be furnished with 
his complete specification, furnish the comptroller 
with a drawing illustrative of the feature or features 
of novelty constituting his invention. Such draw- 
ing must be prepared in the manner prescribed for 
the copy of the original drawing or drawings ac- 
companying the specification, but must not cover a 
space exceeding 16 square inches. The drawing 
must be accompanied by a concise explanatory 
statement on foolscap paper, and legibly written or 
printed.” The drawing mentioned has to be upon 
rolled drawing-paper or thin Bristol board, and is 
to be prepared in such manner as to be suitable for 
photo-lithographing from. Considering its small 
size it is evident that no considerable detail can be 
given, and the limit of size appears to be taken 
from the United States Patent Office Rules. An 
applicant for a United States patent has to 
furnish only one drawing or set of drawings. 
The office itself provides all copies. The drawing to 
be filed in the States must be ona sheet exactly 
10 in. by 15in. One inch from each edge a line is to 
be drawn, leaving a space of 8 in. by 13 in. for the 
drawing. Two or more sheets may be used if one 
does not give sufficient room to show the details 
without crowding; but the number is not to be 
more than one unless absolutely necessary. The 
oftice publishes three editions of copies of the filed 
drawing ; the size being about 6 in. by 24 in. ; 
these are for office use, certified copies, &c. The 
second edition is a reduction to about one-fourth 
the above size. Four drawings are printed on a page, 
and are used to illustrate the volumes distributed 
to the’courts. The third edition is a selection of 
the views given on the drawing, and reduced to the 
same scale as in the case of the second edition, and 
is used to illustrate the Official Gazette. As arule 
only one view of each invention is shown in the 
Gazette illustrations ; and the office in its rules re- 
marks: ‘‘ The selection of that portion of a draw- 
ing best calculated to explain the nature of the 
specific improvement would be facilitated, and the 
final result improved, by the judicious execution of 
a figure with express reference to the Gazette, but 
which might, at the same time, serve as one of the 
figures referred to in the specification. For this 
purpose the figure may be a plan, elevation, section, 
or perspective view according to the judgment of 
the draughtsman. It must not cover aspace exceed- 
ing sixteen square inches. All its parts should be 
especially open and distinct, with very little or no 
shading, and it must illustrate the invention claimed 
only to the exclusion of all other details. When 
well executed it will be used without curtailment 
or change ; but any excessive fineness, or crowding, 
or unnecessary elaborateness of detail, will necessi- 
tate its exclusion from the Gazette.” 

We have given the foregoing instructions in full 
because our own Patent Office gives no instructions, 
and applicants may therefore be at a loss to know 
how to prepare a suitable drawing on so small a 
space. 

We cannot help thinking that the adoption of the 
United States rule as to only one drawing or set of 
drawings would have been wise. It is almost 
impossible to execute two complicated drawings 
exactly alike in every detail. Even when tracing 
parchment was used, so as to make the complete 
specification drawing as nearly as possible an exact 
counterpart of the drawing prepared for photo- 
lithographic purposes, slight omissions or dis- 
crepancies were likely to occur. No process of 
producing exact copies is so sure as the photo- 
lithographic method, although the execution is 
often very imperfect. The American system of 
official selection of one or more of the views (if pos- 
sible a specially prepared view) from the drawing 
accompanying the specification, on the trustwor- 
thiness of which drawing the value of the abridg- 
ment in some measure depends, is by far a wiser 
plan than to trust to the applicant to prepare a 
special small-sized plan, and that for the same 
reason that officially prepared abridgments are 
valuable, while abridgments prepared by appli- 
cants are often valueless. 

It is most remarkable that at a period when our 
Patent Office is supposed to be undergoing thorough 
revision and reorganisation, so that its work may 
be of greater public use, a return should be made 
to a system of preparing abridgments, which was 
tried for ten years, and abandoned as practically 
useless. In 1866, the Commissioners of Patents 
issued a rule by which applicants were required 
to furnish ,abridgments of their specifications 
| describing as shortly as possible the features of 
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novelty which constituted their respective in- 
ventions. Ten years later this rule was ordered 
not to remain in force after the 30th of June, 
1876. It was at this time a Special Indexing 
and Abridging Department was proposed, which was 
subsequently organised, and which has ever since 
been prepared i in doing a new work previously done 
either by applicants, or by incompetent persons 
who had been employed by the office to make 
abridgments at a fixed price per abridgment. What 
then are we 
only takes this special staff from its duties, 
gives it duties of a much more important character, 
that of examination. Is the Special Indexing or 
Abridging Department so great a failure that the 
work on which it has been so long engaged is to be 
abandoned? If so, is it wise to intrust the greater 
work to those who have failed in the lesser? If 


they have not failed, why not let them complete | 


their duties? Above all, why foist upon the public 
a system of abridging pre eviously given a long trial 
and abandoned ? 

Abridgments carefully prepared are of great 
service to inventors and others prosecuting searches. 


They are of more value than indexes, for they | 
enable one to ascertain quickly and without wading | 


through pages of descriptive matter, whether a 
spec cification does or does not bear upon the subject 
of search. When the system of abridgment by 
applicants was formerly in operation, it was gene- 
rally considered to the patentee’s interest that the 





to think of a reorgansiation which not | 
but | 
scribed is undesirable in some respects on account 
| of its interference with the navigation of the Liffey 





| the 


abridgment should not give more information than 


could be helped, the idea being to throw obstacles 
in the way of searches by inventors of subsequent 
improvements, so that if possible their subsequent 
patents may be invalid, through having claimed 


something described in the first patentee’s specifi- | 


cation. 

Doubtless this new rule will, in time, share the 
fate of that of 1866. Its real object seems to be 
to form a stop-gap to enable the existing officials to 


settle down to new duties without the appointment | 


of new men. Possibly they have made the Board 


of Trade believe that new men are not wanted, and | 


that the present staff is quite capable of dealing 
with the work. 
being dealt with? It would seem that the 
efficient performance of the work is a secondary 
consideration with the officials, at any rate for 
the present, but by-and-by the cry will be 
for more help, official abridgments again. <A 
thorough revision, now, on a practical footing, and 
which should include the work of official abridg- 
ment and examination by examiners practically 
acquainted with the various manufactures and 
applied sciences, might be made at a cost of about 
90007. per annum; the present special indexing 
and abridging staff being left to work off the 
accumulated arrears. 


will ultimately necessitate the expenditure of far 


larger sums, and the present generation will most | 


likely be in the grave before a thoroughly reliable 
series of indexes and abridgments are in existence. 
What will happen while the staff is learning 
the duties of examiners is almost too much to 
contemplate. Either they will allow applications 


The arrangement adopted | 


But in what fashion is the work | 


land Macroom 


to pass in an unsuitable condition, or by insisting | 


upon upholding their new position may cause much 
unnecessary trouble. 
convenience will result. Dickens’s well-known | 
strictures on the Barnacle family are aptly illustrated | 
by the arrangements and rule to which we call | 
attention. 


PRIVATE BILL LEGISLATION.* 

Tue Irish deposits for railways this session are 
but nine in number, and there are few of these 
which call for special notice. The problem of con- 
necting the Dublin, Wicklow, and Wexford Rail- 
way with the other lines having their termini in 
that city, forms the subject of two projects ; one is 
promoted by the first-named company alone, but is 
well sup sported financially by most of the cthers. 
The works consist of a railway continuing the com- 
yany’s line in a north- westerly direction from 
Vestland-row terminus to the River Liffey, which 
it crosses by a swing bridge situated nearly midway 
between Carlisle Bridge “and the Custom House, 
thence it turns to the north- -east, passing to the 
west of the docks and parallel to the Drogheda line 
of the Irish North-Western Railway, and is con- 
tinued to the North Wall Extension line; here 











522, 545, 568, and 589, vol. xxxvi., and ‘uy, 


* See pp. 
36, 63 ante, 


In either case public in- | 


icommencing by a junction with the company’s 


i between Paddington and Charterhouse-street, and 


there ¢ are several junction lines to ae the de- 
sired communications with the different railways. 
The Dublin Junctions Railway Company is indepen- 
dently promoted for the purpose of constructing : 
line on the south side of the city from the Dublin, 
Wicklow, and Wexford Railway, near Ringsend, 
to the Great Southern and Western Railway, near 
Inchicore, together with a branch to the Ringsend 
Basin. This line would, if constructed, accomplish 
for the south side of Dublin much the same objects 
as are effected by the North Wall Extension Rail- 
way on the north. Though the project first de- 


and with valuable property generally, yet the advan- 
tages which it affords by the direct communication 
with the shipping facilities and the different rail- 
ways centred at North Wall outweigh, it is under- 
stood, with the companies interested those of the 
other less obtrusive schemes which affect pro- 
perty less injuriously, would form a more direct 
communication with the most important railway 
system in the island. In the interests of the 
travelling public it is to be heped that one or other 
of these schemes will be carried out, as the annoy- 
ance and delay at present arising from the necessity 
of along car journey for nearly the whole length of 
city, in order to fill up the gap between 
Westland-row and Kingsbridge Stations, form no 
small additions to the usual discomforts experienced 
in the communication between England and those 
parts of Ireland lying beyond Dublin. 

The Great Southern and Western Railway Com- 
pany propose to extend their Sallins and Bal- 
tinglass line, authorised in 1881, to Tullow; this 
extension is about 10} miles long, and follows 
generally the course of the River Slaney. This 
company also in another Bill propose, by the con- 
struction of aline about half a mile long, to im- 
prove the junction, authorised in 1881, between 
their line at the north end of the Cork ter- 
minus and the Cork and Youghal line at Summer- 





hill. 

The Cork and Kenmare Railway Company, in- | 
corporated in 1881, propose to construct a line | 
54 miles long from their authorised line, at a point 
about 20? miles from its commencement at Ma- 
croom to the Great Southern and Western Com- 
pany’s Killarney branch at Headfort Station, and 
to abandon that portion of their line eastward of 
the point of junction. Through this change of | 
plan an interesting experiment in working steep 
gradients will not be made, the abandoned line | « 
having gradients very steep on each side of a sum- | 
mit, that on one side being 1 in 35 fora =| 
of 45 miles. In the Act authorising the line 
however, a clause was inserted binding the company | 
not to oppose a line in the direction now pro- 
posed. The effect of this year’s scheme will of | 
course be the transfer of the railway communica- | 
tion with Kenmare into the hands of the Great 
Southern and Western Company from the Cork | 
line, originally supported by the | 
Great Western Company of England. 

Tramways.—The London Street Tramways Com- | 
pany propose to construct forty-cight different tram- 
ways forming several groups. 1. A double line 
along the Euston-road connecting the company’s 
lines at Hampstead-road and King’s Cross. 2. A 
line of tramway partly single and partly double 
| from Hampstead-road along the Euston and Mary- 
lebone-roads to Lisson-street. A double line 


existing line opposite the Britannia, in High-street, 
Camden Town, which is to proceed along the Hamp- 
stead-road, Haverstock Hill, Prince of Wales-road, 
terminating near the junction of Malden-road with 
that last named, where it connects with existing 
lines of the company ; there is also to be a loop in 
this line traversing Ferdinand-street and Malden- 
road, 4. A tramway, partly single and partly double, 
commencing at the point of commencement of No. 3, 
passing along Park-street over Gloucester Bridge, 
along Albany-street, and terminating by a loop 
round Portland-road Station. 5. A tramway, partly 
single and partly double, from the company’s line in 
the Pentonville-road, near King’s Cross, passing 
along King’s Cross-road and Farringdon-road, 
and termini iting near Charterhouse-street. 6. An 
alteration of the existing lines in Fortess and Junc- 
tion-roads, between the Boston Arms public-house 
and a point 5} chains north of Hargrave-road. 
Nos. 1, 2, and 5, it will be perceived, are proposed 
to follow the course of the Metropolitan Railway 
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it will require a very "strong case in the face of the 
continuance of the passenger duty to be made 
out before Parliament will sanction such a flagrant 
case of invasion of territory. For many years past 
similar attempts have be made, but have hitherto 
proved unsuccessful. 

The scheme deposited by the London Tramw ays 
Company embraces fourteen different tramways 
which may be grouped as follows: 1. A widen- 
ing of the existing line from Goding-street in Upper 
Kennington-lane to Warner-street in the Camber- 
well New-road. 2. A tramway, partly single and 
partly double, extending along Upper and Lower 
Kennington-lane connecting the company’s existing 
lines at Goding-street and Newington Butts. 3. 
An extension of the existing line in the Brixton- 
road from Horsford-street to Endymion-road ; the 
remainder consists of a junction between the lines 
in the Brixton and Camberwell roads, and a cross- 
over at the west end of Westminster Bridge-road. 

The North Metropolitan Tramways Company 
propose a number of new lines forming four sepa- 
rate groups. No. 1 refers to the construction of a 
tramway from the company’s line in Old-street, 
passing along Great Eastern-street, Commercial- 
street, Leman-street, and Dock-street, terminating 
near the north-west corner of the London Docks. 
There are also junctions with the company’s tram- 
ways in Shoreditch and Whitechapel. No. 2 is a 
tramway along the Bethnal Green-road, forming a 
junction at either end with the company’s lines in 
the Shoreditch and Cambridge roads. No. is a 
tramway from the existing line at the south end of 
Burdett-road along the West India Dock-road to 
the crossing of that road by the Blackwall Railway. 
No. 4 is a tramway continuing the company’s 
existing line from near the Swan Hotel at Stratford 
along High-street, the Romford, Ilford, and Great 
Essex roads to a point in the latter opposite White- 
post-lane leading to East Ham. 

With the title of the London Eastern Tramways 
Company it is proposed to incorporate a company 
to construct two tramways in some instances over 
the same routes as those of the company last de- 
scribed. No. 1 is situated in the Barking-road, 


3 


| commencing near the crossing of that road by the 
North Woolwich line of the Great Eastern Railway, 


and turning along North-street and Broadway, 
Barking, terminates at the junction of Axe-street, 
with the last-mentioned thoroughfare. No. 2 is 
situate in the Ilford, Romford, and Great Essex 
roads, commencing in the former near the junction 
€ West Ham-lane and terminating in the town of 
Ilford. 

The East London Tramways Company’s pro- 
posed incorporation is to construct a tramway from 
the Commercial-road opposite Gill-street, which 
after making a nearly complete circuit of the Isle 
of Dogs following the Eas€ and West Ferry roads, 
Manchester-street, and Gaiford-street, terminates 
in the latter near Bedford-street, Poplar. 

The Peckham and East Dulwich Tramways Com- 
pany propose to construct four distinct tramways, 
No. 1 extends from the Peckham-road along Lynd- 
hurst, Chadwick, and Victoria roads, terminating 
in the latter opposite Choumert-road. No, 2 com- 
mences by a junction with the authorised tram- 
way of the company opposite the Plough Inn in 
Lordship-lane, and traversing that lane, London, 
Devonshire, Waldram, and Llanslead roads, Cat- 
ford Hill, and Rushey Green,, terminates opposite 
the Blackhorse Inn at the last-mentioned place. 
No. 3 commences by a junction with the authorised 
tramway of the company at a point opposite the 
King’s Arms public-house in the Peckham Rye- 
road, and proceeding along that road, Forest Hill- 
road, and Wood Vale, terminates in Lordship-lane 
at the point where it is crossed by the London, 
Chatham, and Dover Railway. No. 4 commences 
by a junction with No, 1 in Lordship-lane opposite 
the residence called the ‘‘ Laurels;’ it is then 
carried in a north-westerley direction along Lord- 
ship-lane and Dulwich Common. terminating at 
the junction of the latter with College-road. No. 5 
commences by a junction with No. 1 in Lordship- 
lane opposite the Grove Tavern and terminates by 
a junction with No. 6 in Dulwich Common 
opposite Grove Tavern. As the gradients over 
most of these new lines will be steep, powers are 
to be taken to use cable tracticn or any other me- 
chanical or motive power. The tramways proposed 
to be constructed by the South-Eastern Metropolitan 
Company to be incorporated for that purpose, con- 
sist of: 1. A tramway commencing near the 
junction of South-street and London-street, Green- 
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wich, by a junction with the line of the London 
Tramways Company. It then proceeds along South- 
street, Lewisham-road, High-street, Lewisham, 
and Southend-road, terminating near the north 
side of, and in, Beckenham-road. 2. A tram- 
way commencing by a junction with the last- 
mentioned line near Rennell-street, Lewisham, 
and proceeding along Loampit Hill and Vale, 
terminates in the former near Tyrwhitt-road. 3. A 
tramway commencing by a junction with No. 1 near 
the south side of Blackheath Hill, and passing in a 
westerly direction, terminates by junctions with 
the existing tramways of the London Tramways 
Company near Deptford Bridge. Powers are to be 
taken to work these tramways by steam or other 
mechanical power. The South-Kast Metropolitan 
Tramway Company is proposed to be incorporated 
for the purpose of carrying out in some respects 
objects identical with those of the scheme just de- 
scribed. They include: 1. A tramway commenc- 
ing in New Cross-road by a junction with the 
London Tramways Company’s line at Clifton 
Hill. It then proceeds along Lewisham high 
road, Loampit Hill and Vale, to High-street, 
Lewisham, thence along the Bromley-road to the 
Black Horse public-house at Rushey Green. 2. A 
line commencing by a junction with No. 1 at 
Rennell-street, and proceeding northward along 
Lewisham-road and South-street, terminates by a 
junction with the line of the London Tramways 
Company near Greenwich Theatre. The London 
Southern Tramways Company propose to extend 
their line from the Balham Hill-road along the 
Tooting and Balham-road to High-street, Tooting, 
near Hereward-road, and to extend that of the 
London Tramways Company from its terminus near 
Water-lane in the Brixton-road, southward along 
Brixton Rise, Brixton Hill, Streatham Hill, and 
Mitcham-road, terminating in that last-mentioned 
at its junction with Tooting Bec-rvad ; they also 
propose to extend the same company’s line from 
Goding-street to Newington Butts along Upper and 
Lower Kennington-lane. A tramway is also pro- 
posed from the existing tramway of the company in 
Cold Harbour-lane, passing thence into Brixton 
Rise, where it forms a junction with the line of the 
London Tramways Company. 


THE AUSTRALIAN COLONIES AS A 
FIELD FOR ENGINEERS. 

Tue rapid development of engineering works of 
all kinds, but more especially of railways, in the 
Australian colonies, for the construction of which 
large sums of money are raised in this country at 
frequent intervals, must necessarily be a subject 
of much interest to a large section of the engineer- 
ing profession at a time when its ranks are being 
rapidly recruited by the influx of large numbers of 
young members for whose employment there is but 
a limited field in this country, and who must there- 
fore direct their attention to other fields for the 
exercise of their energy and talents. 

The subject is, however, invested with more than 
usual interest at this moment by the efforts of 
the governments of these colonies towards a general 
confederation, which, when effected, cannot fail to 
strengthen their political position, and to give a 
new and powerful impetus to trade and commerce, 
and to those engineering works which are necessary 
for the development of their varied resources.* It 
seems, therefore, a fitting time for a brief review 
of the present position, and probable extension of 
engineering works in our Australian possessions, to 
indicate the footing on which such works are 
carried on in relation to the governments there, 
and to treat of the position and prospects of 
those members of the profession on whom now 
devolves, or will devolve in the future, the 
duty and labour of carrying out those important 
works, 

Itmay be useful to those of our readers who 
have not hitherto directed their attention to the 
geographical or political condition of the Australasian 
colonies to state, in the first instance, that they 
consist of as many as eight distinct and separate 
states. Of these, tive occupy the vast continent of 
Australia, and consist of, first, Queensland, in the 


_ * The position which these colonies are destined to fill 
in the not far distant future as an integral part of the 
British Empire is ably dealt with by Sir Henry Parkes, 
late Premier of New South Wales, in the last issue of 
the Nineteenth Century, which we commend to the atten- 
tion of those of our readers who are interested in the 
subject, 
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north-east, covering an area of 670,000 square miles 
—or more than five times the area of Great Britain 
and Ireland —with a population of 230,000; the 
capital of this is Brisbane. Next comes New South 
Wales, on the eastern side, with Sydney as its 
capital, occupying 310,000 square miles—or nearly 
three times the area of the United Kingdom— 
with a population of 850,000. Then follows Victoria 
to the south-east, with Melbourne as its capital, 
occupying 88,000 square miles, and with a popu- 
lation of 920,000. Next South Australia, formerly 
confined to the southern portion of the mainland, 
but now covering a wide tract of territory extend- 
ing from the Pacific Ocean on the south to the 
Gulf of Carpentaria on the north, and embracing 
an area of 904,000 square miles, with a population 
of about 320,000, Adelaide being its capital. Lastly 
comes Western Australia, occupying the remaining, 
and, as its name implies, the western portion of the 
continent, and covering an area of 1,024,000 square 
miles, or more than eight times the area of the 
United Kingdom, but with a population of only 
some 34,000, of which Perth is the capital. 

The other colonies consist of various islands, one 
of which is Tasmania, to the south of the mainland, 
and formerly known as Van Diemen’s Land. It 
occupies an area of 26,000 square miles, with 
Hobart as its capital, and has about 126,000 in- 
habitants. Another is the well-known colony of 
New Zealand, which consists of two large and one 
small island in close proximity to one another, and 
known as the North, Middle, and Stewart Islands, 
which lie about 1200 miles to the south-east of the 
Australian continent. Its population is 540,000, 
with Wellington, to the south of the northisland, as 
its capital. 'lhegroup of Fijian Islands complete the 
number of Australasian colonies. They lie 1000 miles 
to the north of New Zealand, and on account of their 
comparatively limited area of only 8000 square miles, 
they form, from an engineering point of view, the 
least important of thecolonies. Taking, however, the 
!sum total of the areas of the several colonies, it will 
be seen to amount to no less than 3,150,000 square 
miles, an area equal to that of the whole of the 
United States of America, and twenty-five times 
greater than the area of the United Kingdom; a 
goodly field indeed, at all events so far as space is 
concerned, for engineering enterprise. 

Next, as to the constitution and form of govern- 
ment of these colonies. With the exception of the 
two most recently formed, viz., Fiji and Western 
Australia, which are still on the footing of Crown 
colonies, the whole of the above-named states are 
invested with responsible government; and although 
their respective conditions vary slightly in minor 
details, they are alike in general plan. 

Each colony has a parliament, consisting of two 
distinct houses. The Lower House, called the Legis- 
lative Assembly, corresponds with our House of 
Commons, and its members are elected virtually 
on a manhood suffrage. The members of the Upper 
House, or Legislative Council, require a proper 
qualification. They are in some cases elected by 
constituencies, also possessing a property qualifica- 
tion, as in Victoria; in other cases they are nomi- 
nated for a term of years, or for life, by the repre- 
sentative of the Crown, on the advice of the Govern- 
ment of the day, as in New South Wales. Each 
colony is presided over by a governor appointed by 
the Crown, whose functions are, however, practi- 
sally formal. The Executive Government is carried 
on by a body of ministers nominated by the 
governor from amongst members of Parliament, but 
who hold their portfolios only so long as they retain 
the confidence and support of the majority of the 
Lower House, and all matters affecting the internal 
administration of each colony are, to all intents 
and purposes, controlled by the Lower House ; and 
it is only when matters affecting imperial interests 
are in question, that measures passed by the colonial 
parliaments have to be referred to the Home 
Government for the approval of the Crown. 

The term for which members of the Lower House 
are elected is from three to five years ; but general 
elections occur, as a rule, at much shorter intervals, 
and, owing to the close balance of political parties, 
changes of government are of frequent occurrence, 
the average life of governments in these colonies 
being less than two years. The executive is ac- 
cordingly weak and vacillating, and the personal 
influence of members of Parliament, not only on the 
general policy, but also on the administrative action 
of ministers, is correspondingly great. 

Although minor matters, such as immigration, 
education, and the development of so-called 














‘*colonial manufactures” are, at times, subjects of 
warm political controversy in these parliaments, the 
subjects which more especially engage public atten- 
tion, and on which colonial governments usually 
suffer shipwreck, are measures affecting the sale and 
tenure of the public estate, and—arising out of, and 
in a measure subservient to these—the initiation 
and carrying out of those great works which have for 
their object the development of that vast territory 
over which the Land Laws exercise so important 
an influence. 

The engineering works carried out by the 
Australian Governments embrace the formation of 
roads, the construction of harbours, and the im- 
provement of the estuaries of rivers for navigation, 
the fixing of telegraphs, the conservation and distri- 
bution of water for the supply of towns and mineral 
districts, as also irrigation works and the drainage 
of towns. But the most important of all the 
branches of the public works, and in respect of 
which the expenditure in each of the colonies is far 
in excess of that for all the other public works, is 
the construction of railways. The vast area of 
these colonies, and the comparative fewness of their 
navigable rivers, render the construction of rail- 
ways on a large scale, a matter of necessity. This 
is especially the case in regard to Queensland and 
New South Wales, where the dividing range of 
mountains runs from north to south at a com- 
paratively short distance from the coast, and cuts 
off all communication by river between the interior 
and the sea, thus rendering these two colonies 
absolutely dependent on railways for internal com- 
munication. 

Viewing this branch of the service alone, some 
idea of the energy with which public works are 
carried on, notwithstanding the comparatively recent 
origin and the present sparseness of the population 
of the colonies, may be gathered from the fact 
that while the total population does not much exceed 
3,000,000, the aggregate length of railways now in 
operation is over 6000 miles, while there are up- 
wards of 1500 miles additional in course of 
construction. In the United Kingdom, notwith- 
standing its enormous wealth and population of 
over 36,000,000—or twelve times the population of 
the Australian colonies—the aggregate length of 
railways in operation is only some 18,500 miles. 
The colonies hold their own, too, in the matter of 
railways even in comparison with the United 
States, where, with a population of 52,000,000, the 
total length of railways in operation is about 120,000 
miles. 

Although New Zealand has hitherto held a lead- 
ing position as regards the development of her 
railways, and has now 1020 miles in operation, yet 
on account of her insular character, and therefore 
proportionately large extent of seaboard, coupled 
with the mountainous character of her interior, 
the colony does not present the same neces- 
sity for the extension of railway communication , 
as do those colonies situated on the mainland. In 
this respect Tasmania is similarly circumstanced, 
and therefore in neither of them are railway works 
likely to be extended in future at the same rate 
as in the other colonies. As regards the latter, 
Victoria has, so far, taken the lead in railway 
construction, and has upwards of 1400 miles 
in operation. South Australia and Queensland 
have also made great progress in this respect, con- 
sidering the smallness of their population, the 
former having upwards of 1000 miles and the latter 
over 950 miles in operation., 

It is in New South Wales, however, that the most 
rapid strides are being made, and although the 
length of railways in operation is at present some- 
what less than those in Victoria, being, according 
to the most recent returns, some 1320 miles, the 
additionai length of lines under construction or 
authorised by Parliament, is upwards of 800 miles, 
all of which will, it is anticipated, be in operation 
before the end of next year. And when it is con- 
sidered that between 1855 and 1870, a period of 
fifteen years, only 340 miles were constructed, and 
that by the close of 1878, or five years ago, the 
extent of lines in operation was only 680 miles, or 
little more than one-half of the present total, it 
will be seen how rapid the progress has been in 
recent years. The somewhat tardy progress made 
in previous years was due, in great measure, to the 
engineering difficulties involved in carrying the 
three main or trunk lines, which run from the ports 
of Sydney and Newcastle, over the high range of 
mountains to which reference has already been 
made, as running from north to south at a short 
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distance from the coast, and which had to be crossed 
to reach the tablelands in the interior. 

To give an idea of the character of the country 
through which the trunk lines had to be constructed, 
it may be stated that one of these lines from 
Sydney to the Western District, commences an 
ascent over the Blue Mountains, at a distance of 
36 miles from Sydney, from a level of 94 ft. above 
the sea, and in 30fmiles attains a height of 
3354 ft. Part of this ascent is made by a zig- 
zag over which the trains are pushed backwards 
by the engine, on an incline of 1 in 30, and 
the remainder by inclines varying from 1 in 30 to 
1 in 50, there being a total of 17 miles on a 
gradient of 1 in 33, with frequent curves of eight 
chains radius. The line then continues a circuitous 
course, through a very broken and precipitous 
country, with frequent changes of gradient and 
similar curves, and at a distance of 88 miles from 
Sydney reaches a height of 3658 ft., which is the 
summit of the line. It then commences a descent 
on a gradient of 1 in 42, and at a point 91 miles 
rom Sydney is 3362 ft. above the sea. It here 
makes another rapid descent by a second zig-zag on 
another gradient of 1 in 42, and after going a 
further distance of three miles, or a total of 58 
miles from the commencement of the steep ascent, 
it attains a level of 3261 ft., and enters a valley 
which opens out to an immense tableland of great 
natural fertility. Over this the line extends for 
180 miles on levels varying trom 3000 ft. to 2000 ft. 
above the sea. From this point it is now being 
extended a further distance of 240 miles north- 
west to the extreme western boundary of the colony, 
giving a total distance of 530 miles from Sydney. 
The other main trunk lines, running north and 
south-west, are similar in character, though they do 
not involve such steep gradients or curves of so 
small a radius. The northern line rises to a height 
of 1540 ft. and the southern line to a height of 
2390 ft. above the sea. 

Although the progress of public works in the 
Australian colonies has, thus far, been considerable, 
it will readily be seen how much greater it must 
inevitably be in the future, when the effect of the 
stimulus produced by the completion of each suc- 
cessive undertaking—if only they be conceived and 
carried out on sound commercial principles, and 
free of the evil influences of party politics or per- 
sonal aggrandisement—and the marvellous increase 
in the population, is duly considered, for it has been 
estimated that, by the middle of the next century, 
or within the lifetime of children now being born, 
the population will not be less than thirty millions, 
or nearly equal to the present population of the 
United Kingdom. It is at once evident, therefore, 
what scope these colonies present for the skill and 
energy of engineers in so far, at all events, as the 
necessities of the people and the physical condi- 
tions of the country are concerned. 

But when we come to consider the effect of the 
political influences to which those are subjected 
whose lot it is to execute public works in a country 
where democratic forces are so powerful as they are 
in the colonies in question, the prospect is far from 
satisfactory. 

(To be continued). 





TORPEDO BOATS. 
(Continued from page 50.) 

Messks. YARROW AND Co. constructed, in 1878, 
for the Spanish Government, a torpedo boat in 
which, instead of funnels, two ports were provided, 
one on each side of the boat. Each of these 
smoke ports was fitted with a damper placed 
under the control “of the steersman, by means 
of which the products of combustion could be 
directed through either or both of them. They 
were also fitted with valves, kept open by the blast, 
but which would be closed if struck by a passing 
wave. The main object in dispensing with upright 
funnels was to prevent the approach of the torpedo 
boat being discovered by the enemy from the 
smoke and flame, which necessarily pass out of a 
funnel when the vessel is proceeding at a high rate 
of speed. In torpedo boats constructed at a later 
date (1879), the builders reverted to the use of 
funnels but so arranged that when the boats are 
engaged in an attack, the funnels, by means of 
easily fitted elbow-joints, can be directed over- 
board, one on each side, instead of remaining in 
the vertical position. This alteration is said to 
possess all the advantages of the previous plan. 

It was in the same year that steam steering appa- 
ratus was for the first time fitted to torpedo boats 











by Messrs. Yarrow and Co. in the case of two of 
their large boats built for the Austrian Govern- 
ment. 

In 1881 the same firm constructed some 100 ft. 
torpedo boats for the Italian Government, in which 
they for the first time introduced a system whereby 
the water is prevented from extinguishing the 
fires, should the stokehold or boiler compartment be 
flooded by damage to the hull from shot or colli- 
sion. Up to that time the liability of this class 
of vessel to be disabled through the fires being put 
out by the rising of the water a few inches in the 
stokehold, thereby stopping the supply of air, was a 
weak point in connexion with their use, as they 
are entirely dependent on steam power for safety. 

The arrangement may be briefly described as 
follows: The entire lower part of the firebox and 
ashpan of the boiler is placed in an outer water- 
tight casing, the ends of which are carried up to well 
above the water line; it will be evident that the 
water may rise in the stokehold up to the level of 


' that outside the boat without extinguishing the fire 


and leaving the supply of air unimpeded. 

The stokers of boats fitted in this way have orders 
that should water be found to gain on them in the 
stokehold, notwithstanding the pumps and ejectors, 
they are at once to charge the furnace heavily with 
fuel and close the firedoor, which is made to fit 
practically watertight. The steaming power of the 
boat will then continue so long as the fire lasts, and 
as these boats when running at a ten-knot speed 
consume only 2 ewt. per hour and their 20 square 
feet of gratebars will hold about 12 ewt. of coal, it 
naturally follows that the boat would run from 40 
to 50 knots under the conditions assumed, viz., a 
completely flooded stokehold. Without this ar- 
rangement and the fire extinguished, the boat 
would be quite helpless, and the pumping power, 
which so long as there is a supply of steam is very 
considerable, would be stopped. 

it need scarcely be said that during the past few 
years Messrs. Yarrow and Co. have carried out 
several series of interesting and valuable experi- 
ments in connexion with torpedo-boat practice. 
Amongst these we may mention the trials made on 
a boiler of one of their first-class boats, to ascertain 
the causes and conditions of the resistance of the 
air in passing throughtheboilerand up the funnel. 
For this purpose a syphon gauge was placed in the 
stokehold, another connected with the inside of the 
firebox, and a third attached to the smoke-box. It 
was found that with a pressure equal to 5 in. of 
water in the stokehold, 1 in. was due to the re- 
sistance of the air in passing through the fuel 
(which was about 6 in. thick). 3} in. was due to the 
resistance in passing through the tubes, and the re- 
maining ? in, to the funnel and uptakes. The fire- 
grate area was 16 ft., andthe area through the fer- 
rules was 220 square inches, thus showing that nocon- 
siderable reduction of air pressure is to be looked for 
from an increased firegrate, but that an important 
decrease would follow the adoption of larger tubes. 
The consumption of fuel on the occasion of this 
trial was approximately 15 cwt. per hour. 

Another set of experiments were conducted to 
determine the influence on the speed of a torpedo- 
boat caused by altering the trim, and also by placing 
the propeller under the bottom of the boat. In 
the early part of the year 1878, a contract was con- 
cluded for a torpedo boat in which the highest 
possible speed was to be ,obtained, and one of the 
conditions of the order was, that a weight of be- 
tween 3 to 4 tons should be carried to represent 
torpedoes, launching apparatus, &c., but this 
weight might be placed in whatever part of the 
boat the builders might select. In order to 
ascertain the most favourable distribution various 
trials with it in different positions were made. 
These experiments were not only of service in 
this particular case, but also afforded some valuable 
data indicating the real effect of alterations in the 
trim of boats of this class; the results obtained 
being very different from those which had been 
anticipated. The boat with which the trials were 
conducted was 86 ft. long and 11 ft. wide; having a 
displacement of 33 tons, and engines capable of 
developing as much as 450 indicated horse-power. 
The propeller was of the ferm generally used at 
that time by Messrs. Yarrow and Co., but which 
from experiments subsequently carried out has 
been proved to be of inferior design. 

A series of five sets of runs were made, and each 
trial consisted of the mean of several runs, the 
weight of 3 tons being placed on the boat in dif- 
ferent positions, as stated in following Table. 








Draught of Water. 


Forward. Aft. 

; ft. in. ft. in. 

1. Load placed in centre ... <2 a | a Se 

z i forward of the | 

centre... ae ae st} er S Ss 7 

3. Load placed close to the bow 3 4 2 4 

4 ss abaft the centre... 2 7 3 1 

5. mA near the stern 2 4 ae 
The trials took place in Long Reach on the Thames. 


After each set of experiments with the load in one 
position, coal was placed on board to make up for 
the amount consumed so as to insure that each 
set of runs should be made as nearly as possible 
under the same conditions. In Figs. 6, 7, and 
8, on the opposite page, we illustrate the first, third, 
and fifth set of experiments respectively. In these 
diagrams the dotted lines show the position of the 
boat in the water when at rest, and the full lines its 
position when running. In both cases it must be 
remembered that this is the actual water-line in con- 
tact with the boat’s side that is shown. When the 
boat was at rest this would correspond to the 
general surface of the water, but with a boat 
travelling at a high speed, the surface of the water 
is affected for a greater or less distance in its 
vicinity, so that the water-line is not in the same 
plane as the general surface. Torpedo boats run- 
ning at high speeds settle considerably by the stern, 
so that when viewed from a little distance the after 
part often appears to be entirely submerged. It 
would seem, however, from the diagrams that 
although the boat does sink at the stern, it does 
not sink in the water to the degree that it appears 
to do, as the water level near the stern is lowered 
almost as much as the stern of the boat. The 
diagrams show the position of the large bow wave, 
which is so important a feature in the performance 
of these boats when running at high speeds. The 
speeds obtained were as follows : 


Indicated Horse- Speed 


Power. 
First trial 405 18.3 
Third trial 417 18.6 
Fifth trial 395 18.4 


The boiler pressure was constant throughout. 

From these results it would seem that the 
differences of trim embraced by the experiments do 
not influence the speed of the boat to any great 
extent. The exact position of the water-line was 
obtained by measurements taken from the gunwale 
of the boat down to the water-line at equal distances 
of 3 ft. apart. 

It was in the year 1879 that the exceedingly 
ingenious torpedo boat built by Messrs. Her- 
reshoff and Co. was brought over to this country. 
It will be remembered that in it the screw was placed 
under the bottom of the boat. Messrs. Yarrow and 
Co. having at that time a commission to build a 
torpedo boat for the Italian Government, decided 
to test the Herreshoff position for the screw of 
this vessel, hoping that the more complete immer- 
sion of the propeller might secure a better result. 
The position that was selected for the screw is shown 
in Fig. 9, page 85. The result of repeated trials 
proved that there was a great deficiency of speed, 
and therefore it was proposed to shift the propeller 
further aft. A fresh series of experiments was 
then carried out, and although a decided increase 
of speed was obtained, yet it was considerably short 
of that usual in boats of a similar size and power. 
An alteration was then made so that the screw was 
placed in the usual position and a high speed 
was reached, proving that the bad result in the 
former experiments was in no way due to faults in 
the machinery. The actual results obtained with 
the propeller placed in the three positions indi- 
cated in Fig. 9 were as follows : 


Indicated Speed in 


Horse-Power. nots, 
Propeller under bottom (shown 
in full lines) rors ... 480 18.3 
Propeller under bottom (shown 
in dotted lines) ... 480 19.2 
Propeller in asual position 480 20.7 


In the last experiment the stern of the boat was 
altered so as to inclose the stern tube as usual, 
but the curve of displacement was precisely the 
same in each case, consequently there was really 
more skin friction in the altered stern than in the 
one when the Herreshoff position for the propeller 
was adopted. It may therefore be reasonably con- 
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cluded that the inferior speed could not have been 
due to the form of the boat. It will be seen from the 
diagram that the inclination of the shaft in the first 
experiments was four degrees. It has been suggested 
that this was the cause of the inferior results ob- 
tained on the first experiment, at any rate it might 
naturally be thought that it would materially 
affect it. To meet this objection the designers of 
the Herreshoff boat, bent or sprung the shaft so 
that the propeller should revolve in an approxima- 
tely vertical plane. With the large 4 in. shaft of 





Messrs. Yarrow’s Italian boat it was not considered | 


desirable to attempt this method. Two of Messrs. 
Yarrow’s first-class torpedo boats having their pro- 
peller shafts set at angles of 4 deg. to the keel, 
reached speeds at the rate of 21.9 and 22 knots 


respectively, so it would appear that the angle of | 


shaft was not the sourceof deficiency in speed in the 
first trial referred to. When the boat was steamed 
full speed astern the inclination of the boat itself 
amounted to about 2in. in a foot, which reduced 
the angle of the shaft to 2} deg., which is a specially 
favourable inclination compared to other boats. 


Messrs. Yarrow argue that had this inclination of shaft | 


materially influenced the result, it would be natural 
to expect that the boat would have gone perceptibly 
faster astern than ahead, instead of which the speed 
both ahead and astern was practically the same. It 
has been suggested that the screw, when placed under 
the bottom of a boat, sets in motion a current of 
water which passes rapidly under the bottom 
towards the stern, and this, coming in contact with 
a considerable surface of the hull, would tend to 
increase the skin friction. Were this, however, an 
important factor one would expect a much lower 








which might in action betray the presence of the 
boat toan enemy. In the case of the main engines 
racing in rough weather, there is less risk of a 
breakdown to the pumps if they are worked sepa- 
rately. In these boats the main engines are pro- 
vided with piston valves which, in Messrs. Yarrow 
and Co.’s opinion, are more suitable than the 
ordinary slide valves in engines running at as high 
a speed as 550 revolutions a minute. 

The following are the principal dimensions of the 
boat and engines : 


Hull: ft. in. 
Length over all... aaa po oe 63 0 
Breadth ... _ vas ies oda 7 9 
Draught of water amidships when 

loaded __... ee ae) Bie cad 2 3 
Displacement ae asd ... 12.5 tons. 
Engines : ft. in. 
: ; oa SH.P. 0 8 
Diameter of cylinders (LP. 013 
Stroke eis ies aaa ia poe 0 10 
Cooling surface in condenser _... ... 230 sq. ft. 
in. 
Diameter of cylinders of air-pump{H.P. 0 3% 
engines... ee ~ sac Sees 0 64 
Length of stroke of cylinders of air- i 
pump engines... ae = 0 43 
Diameter of ram of feed pumps... 0 2} 
| Length of stroke .. ae i 
| Boiler ; 
Diameter of barrel.. ee ea we 3.64 
Length over all : “a F a 7 6 
Number of tubes... axe aa 
Diameter of tubes ... ou ca a 0 13 


rate of speed going astern, as the surface of the | 


boat then in contact with the stream of water from 
the propeller, is far greater than when going ahead. 
In addition to this, owing to the inclination of 


Total heating surface ae 255 sq. ft. 

The condenser is of copper with brass tubes. A 
small engine 3} in. in diameter by 3 in. stroke 
which runs at 1200 to 1500 revolutions a minute, is 
provided for working the fan, the- diameter of the 
latter being 31 in. The speed of the boat when 
loaded in accordance with Admiralty requirements, 
is 17.27 knots on a two hours’ run. 
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4 : eRe | 
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the shaft, the stream of water is thrown much 
more directly against the bottom of the boat when 
the boat is moving astern. There are, however, 
so many problems involved in this subject that it 
would clearly be impossible to deal with the 
matter fully in a general article such as_ this. 
Messrs. Yarrow and Co.’s experiments are of great 
value, but naturally do not exhaust the subject. 
The direction of the thrust, both when moving 
ahead and astern, no doubt has an important bear- 
ing on the forces brought into play in a vessel in 
which the shaft is inclined to the water-line. The 
boat on which these experiments were tried is shown 
as completed in Figs. 18, 19, and 20, on page 80. 
In Figs. 10 to 17, on page 80, is illustrated a 
second-class torpedo boat built by Messrs. Yarrow 


and Co. for the English Government. The hull is of | 


galvanised steel. The engines are of the usual com- 
pound condensing type. Separate engines are some- 
times provided in these boats for working the air, cir- 
culating, and feed pumps. The advantages claimed 


for this arrangement are, that it allows a vacuum | 
to be always maintained in the condenser, and the | 


main engines are consequently more under control. 
It also enables the high-pressure steam to be blown 
into the condenser in the event of a sudden stop- 


| boat. 


It will be seen from the. illustrations that the 
torpedoes are placed in two troughs at the bow 


| these troughs being inclined downwards, the angle 


of inclination when the boat is at rest being 6 deg. 
The torpedoes are projected by means of steam 
impulse gear, and this system is now adopted in 
all second-class torpedo boats built for the English 
Government. The impulse cylinders have a diameter 
of 6 in. and a stroke of 7 ft. The steam presses 
against the pistons through 54 ft. of the stroke, after 
which the pistons are cushioned by air, whilst at 
the same time a valve shuts off the steam and opens 
a connexion to the condenser, by which means the 


| pistons are drawn back into their original position, 


and are ready to eject another torpedo immediately 
it is lowered into its trough. This impulse gear is 
arranged so that it can be started by the officer in 


| charge in the conning tower, who is able from 


thence to fire the torpedo, and also to steer the 
In the former operation, only one valve 
has to be opened, and as it is of the equilibrium 
type very little power is required to work it. 

This arrangement was introduced by Messrs. 


| Yarrow and Co., and was tested by the Admiralty 


| officials at Portsmouth in March last, giving very 
| satisfactory results. 


The impulse cylinders, as will 


page, so that the firing may be continued and a too | be seen by the illustrations, are completely covered 
sudden change of temperature in the firebox be | by the deck of the boat, and, being close to the 


avoided. 


In boats of this class it is undesirable | boiler, they are kept warm, and thus always ready 
to allow any escape of steam into the open air | for use. 


Were the cylinders exposed it would be 








necessary to warm them before they could be put 
in action, and the delay caused by this process 
would render the system entirely impracticable. 

The steam trials of the last boat Messrs. Yarrow 
built for the English Government took place on 
Thames on the 26th of February, 1883, when the 
following results were obtained : 


Pressure of steam 116 Ib. 
Vacuum ... ans abi 24 in. 
Revolutions per minute 554 
Speed 17.27 knots 


We believe that this is the highest result that has 
hitherto been obtained by a boat of this size tested 
under the Admiralty conditions. 
(To be continued.) 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

TueRE has rarely, if ever, been an annual general 
meeting of the Institution of Mechanical Engineers 
so largely attended as that held last evening. The 
late hour at which this meeting terminated prevents 
us from doing more than give a very brief out- 
line of the proceedings in our present issue. On the 
minutes of the previous meeting at Birmingham 
being read, it was objected by Mr. Paget that these 
minutes were incomplete, inasmuch as they contained 
no record of the announcements made by the Pre- 
sident at that meeting, with regard to the changes 
it was proposed to make in the secretarial 
arrangements. Mr. Paget’s view of the matter 
was warmly supported last evening, and a motion 
to the effect that the minutes should be amended 
as he proposed was passed by a large majority. 

The annual report was then read by Mr. W. R. 
Browne, after which the President made remarks 
on certain portions of it with a view of explaining 
the causes which had led the Council to recommend 
the changes in the staff of the Institution which 
have recently been so freely commented upon in 
our correspondence columns. In doing this the 
President spoke with great moderation, and 
loyally did his best for the Council, but the feeling 
of the members present was clearly against the 
views he enunciated, and after an energetic dis- 
cussion (in the course of which Mr. Daniel Adam- 
son laid clearly before the members the bear- 
ings of the matter at issue) a motion, ably pro- 
posed by Mr. E. H. Carbutt to the effect 
that the report should be remitted to the Council 
for their reconsideration of the paragraph relating 
to the secretarial changes, and with instructions 
that they should endeavour to retain the valued 
services of Mr. Bache, was carried almost unani- 
mously. We may add that—with very few excep- 
tions—the numerous speakers who took part in 
this discussion expressed themselves strongly in 
favour of the secretary devoting his whole time to the 
Institution and not engaging in any private business. 

That the Council, now that they are aware of 
the general feeling of the members, will endeavour 
to give effect to that feeling we most earnestly 
hope. There is no occasion, whatever, for them 
to regard the resolution passed by the members 
as a reflection upon themselves personally, and we 
feel sure that no member who voted for the resolu- 
tion regarded it in that light. 

Some further general business having been dis- 
posed of, the President, whose term of office nad 
been completed, retired from the chair after intro- 
ducing his successor, Mr. I. Lowthian Bell, who was 
warmly received. The proceedings were brought to 
a conclusion by a heartily accorded—and certainly 
most heartily deserved —vote of thanks to the re- 
tiring President, Mr. Percy G. Westmacott, for the 
manner in which he had discharged his by no means 
light duties during the two years which have elapsed 
since his election. 








New GREEK Raitwayrs.—The Greek Minister of Public 
Works has announced that he will shortly grant the con- 
cessions for the Athens-Larissa and Athens-Kalameta 
Railways, 





SreEL Cars Iv AMERICA.—It is announced that the 
Denver and Rio Grande Railway Company is contem- 


plating the adoption of steel cars on its line. They will 
be lighted by electricity and heated by steam. An ex- 


perimental car is shortly to be constructed in the com- 
pany’s Denver shops. 

THE TELEPHONE IN MExico.—It is stated that the Mexi- 
can Government is constructing lines for the Mexican Tele- 
phone Company, without cost to the latter, at the same 
time paying a royalty for the use of the instruments. The 
earnings of the company are now largely in excess of the 
working expenses, but for the present the surplus is de- 
voted to extending the system. 
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NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
dull last Thursday, and prices touched 48s. 6d. cash, but a 
reviving effect was produced on the receipt of a telegram 
announcing that the Cleveland ironmasters had resolved 
to blow out eighteen of their blast furnaces on March 1, 
and prices rapidly advanced to 44s. ld., showing an ad- 
vance of 6d. per ton over the closing quotations of the 
preceding day. Transactions were reported during the 
forenoon at from 43s. 8d. down to 43s. 6d. cash, also at 
43s. 104d. down to 43s. 8d. one month, with buyers at the 
close offering 43s. 6d. cash and 43s. 74d. one month, and 
sellers near. In the afternoon the price improved from 
43s. 74d. to 44s. 1d. cash, also from 43s. 10d. to 44s. 25d. 
one month, and sellers at the close of the market were 
wanting 44s. ld. cash and 44s. 3d. one month, with buyers 
near. There was a further i improvement in the warrant 
market on the following day, an advance of 5)d. having 
been made over the previous day’s closing quotations, 
making a rise of 1s. 0}d. on the two days. Business was 
reported in the course of the forenoon at from 44s. 3d. 
up to 44s. 6d. cash, also at 44s. 5d. up to 44s. 8d. one 
month, and buyers at the close of the market were offer- 
ing 44s. 6d. cash and 44s. 7$d. one month, with sellers 
near. There were transactions in the afternoon at 
44s. 64d. down to 44s. 5d., and back to 44s. 64d. cash, also 


at 44s. 8d. down to 44s. 6d., and up again to 44s. Sd. one | 


month, the market closing with sellers at 44s. 6$d. 
cash and 44s. 84d. one month, and buyers near. The 
market was strong at the opening on Monday, and 
at an advance of ld. per ton over last week’s highest 
quotation, but subsequently, from a pressure to realise, 
prices came down ‘ by the run,” and the close showed 
a decline of 8d. per ton, being nearly two-thirds of 
last week’s gain. Business was transacted on forenoon 


*Change at from 44s. 74d. down to 44s. 4d. cash, also at | 


44s 9d. down to 44s. 6d. one month, the market closing 
with buyers at 44s. 4d., and 44s. Gd. cash and one month, 
respectively, and sellers asking 4d. per ton higher. In 
the afternoon there were transactions at from 44s. 3d. 
down to 48s. 10$d. cash, also at 44s. 5d. down to 44s. one 
month, and sellers were asking at the close 43s 103d. 
cash and 44s. one month, with buyers near. Yesterday’s 
inarket was dull at the opening, with prices at 3d. per 
ton under those of the previous day’s close, but that de- 
cline was afterwards recovered, and the closing price was 
3d. over that of Monday. In the morning there were 
transactions at from 43s. 7}d. up to 43s. 10d. cash, and 
from 43s, 9d. up to 43s. 11d. one month, the close being 
sellers at 43s. 84d. cash and 43s. 114d. one month, and 
buyers offering 4d. per ton lower. The quotations in the 
afternoon ranged from 43s. 8$d. up to 44s. cash, and from 
43s. 10d. up to 44s. 14d. one month, the market closing 
with sellers at 43s. 11d. cash and 44s. ld. one month, and 
buyers near. Starting at a reduction of 14d. per ton, 
business was done this forenoon at from 43s. Yd. 
up to 43s. 114d. cash, also at 44s. up to 44s. 1}d. one 
month, the close being buyers at 43s. 11d. cash and 
44s. Od. one month, with sellers near. In the after- 
noon transactions were reported at from 43s. 11d. 
down to 48s. 10d. cash, also at 44s. 1d. down to 
= one month, and subsequently there were sellers at 
43s. 10d. cash and 44s. one month, and buyers near, 
Much talk and excitement has resulted in the Glasgow 
market since the resolution as to restriction was agreed 
upon by the Cleveland ironmasters, and a large » amount of 
speculative business has been done in warrants, the trans- 
actions consisting largely of the covering of over-sales by 
** bears,” although there has likewise been a considerable 
amount of business on behalf of consumers and of outside 
investors, who now think that there may be a chance of 
making money on an advance in the price of pig-iron. 
Without entering into any definite agreement on the sub- 
ject, the Scottish ironmasters have during the past two 
months or so practically reduced the make of pig iron by 
a strong round of damping down, and on an average there 
have been fully ten furnaces fewer in blast during that 
period than in the corresponding two months of 1882-3. 
One furnace was blown in at Gartsherrie Works last week, 

but other two have been blown out there and a similar 
number at the Eglinton Works, thus making 97 furnaces 
now in blast, as again 107 at this time last year. Some 
talk has been indulged in as to a probable further cur- 
tailment in Scotland, but nothing definite has been 

resolved on, as some of the ironmasters are not convinced 
of the expediency of such a course. Howeverthey have 
resolved at a private meeting to reduce the wages of 
their miners, furnacemen, and other workmen, and at 
least three of the leading firms have already given 
notice of the intended reduction. These various facts 
have had an influence on the quotations for shipping 
brands of pig iron, which have advanced from 1s. 
to 3s. per ton, with more business doing, and to 
some extent consumers have been influenced to cover 
their probable requirements. Both the American and 
Continental markets have been favourably affected ; 

indeed, the demand from America is improved, and in 
consequence freights have advanced a little. The hema- 
- tite pig iron trade is not materially changed, and yet the 
price for mixed numbers is quoted at 46s. 6d. f.o.b. at 
Cumberland ports. For the time the consumption of 
hematite pig iron has been seriously interrupted by the 
strike of the iron workers, Last week’s shipments of 
Scotch pig iron amounted to 9229 tons, as against 9295 tons 
in the pre ceding week, and 8051 tons in the corresponding 
week of 1883. U p tilllast Saturday there was a decrease 
of 2687 tons in the shipments for the present year. The 
quantities despatched last week included 1150 tons to the 
United States, 350 tons to India, 300 tons to Australia, 
&c., 350 tons to France, 1775 tons to Italy, 210 tons to 
Germany, 255 tons to Holland, 110 tons to Belgium, and 
lesser quantities to other countries. The stock of pig iron 























in Messrs. Connal and Co.’s public warrant stores stood 
at 587,889 tons yesterday afternoon, as against 587,268 
tons y esterday week, showi ing an increase for the week of 
621 tons. 


The Strike in the Steel Trade.—The dispute in the 
Scottish steel trade during the past two or three weeks 
has now practically come to a close. The various sections 
of the workmen seemed all to be acting separately, and 

eventually those of them who were in the most needy 
condition saw that discretion was the better part 
of valour, and gave indicatious to the employers that 
they were not unwilling to resume work at the terms 
mentioned in the notices. Others, however, held meetings 
so recently as yesterday, and vowed that rather than 
accept the reduced terms they were willing to walk 
about the streets for three months, Latterly the employers 
saw that the dispute was going to end in their favour, 
and consequently they made arrangements for the men 
resuming work in the various departments by getting the 
gas producers lighted up again, the melting furnaces put 
into proper condition, and steam up for driving the rolling 
mills, hammers, &c. It is not unlikely that large bodies 
of the men, even to the extent of the melters, will be at 
work again to-morrow. 


The Coal Trade. —This branch of trade is now suffering 
from a certain amount of depression in some respects, and 
not only is a reduction of wages announced to their 
miners by some of the large ironmasters, but there will, 
in all probability, be a similar announcement from some 
of the Motherwell, Airdrie, and Slamannan coalmasters 
within the next few days. Certainly that is the direction 
that things are taking 

Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night, Mr. James Reed, of Hyde Park Locomotive 
Works, President, in the chair. Mr. H. Biles replied 
to the remarks made in the course of the discussion on his 
paper on “* The Stability of Ships at Launching.” There 
was not much for him to challenge in what the various 
speakers had said. At the close of his remarks Mr. Biles 
was awarded a very hearty vote of thanks, on the motion 
of the President, who very appropriately said that he had 
brought forward for discussion a most interesting subject 
at a most interesting time, for if it had been dealt with a 
few years ago shipbuilders would hardly have given it 
| any consideration. A short discussion then took pl vce on 
Mr. R. L. Weighton’s paper on “ The Compound Engine 
Viewed in its Economical Aspect,” and the further con- 
sideration of the subject was adjourned till next meeting. 
A few remarks were subsequently made by Mr. Laurence 
Hill on the improved railway chair key and fish joint, on 
which he read a short paper at the preceding meeting. 
Mr. Ralph Moore, C.E., followed with a paper on 
* Cable Tramways,” the discussion on which was 
adjourned till next meeting. 

James Watt Anniversary Dinner.—The 39th annual 
dinner in commemoration of the life and labours of James 
Watt was held last Saturday evening by the foremen 
engineers of Glasgow and district. Mr. T. A. Arrol, 
Germiston Iron Works, occupied the chair, and the 
duties of the vice-chair were discharged by Mr. Frank 
W. Dick, manager of Blockairn Steel Works. The 
number of persons present was much larger than on any 
previous occasion. Several excellent speeches were made 
in the course of the after-dinner proceedings, more espe- 
cially by the chairman, Mr. John Turnbull, Jun., and 
Mr. John Ward, manager of Leven Shipy ‘ard, Dum- 
barton. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change, but the market was quieter. 
For a few days a fair amount of business had been done, 
but the tone was again rather easier, and No. 3 Cleveland 
pig was quoted 37s. per ton f.o.b. Some of the markets 
refused to book at this figure, but buyers were not con- 
cerned at that, believing, as they do, that the restricted 
production will be just aoout equal to the contracted 
demand. The reports from the various iron centres were 
not at all encouraging, and although it was known that 
furnaces were being put out in Seotl: and, warrants receded 
in price. There is a slight improvement in the ship- 
ments of iron at Middlesbrough, but although they are 
better than they were last month, they are only mode- 
rate. 


The Manufactured Iron Trade.—There is no better 
demand for manufactured iron. Prices are the same 
as they were last week, ship-plates being 5/. 5s. per 
ton, and angles 4/. 17s. 6d., less 24 per cent. at works. 
The fact that pig iron is higher is a great disadvantage to 
manufacturers, as they are getting short of orders, and 
cannot afford to quote lower prices, while they are obliged 
to pay heavier rates for their raw material. ti is expected 
that this week the award of Dr. Watson, of Newcastle, 
deciding the wages to be paid to the ironworkers of the 
North of England to the end of March will be given. 
Hematite iron is unchanged, 46s. 6d. per ton being the 
quotation for Nos. 1, 2, and 3 f.0.b. west coast ports, but 
as the ironworkers in West Cumberland have struck 
against the proposal of the masters to reduce wages 10 per 
cent., it is expected that there will be an advance in prices, 
especially as the number of men now on strike will pro- 
bably be augmented after Saturday, when the notices of 
reduction at other works in that part of the country 
expire. 

Shipbuilding and Engineering.—There is nothing new 
toreport in these important industries. On the northern 
rivers shipbuilding shows further signs of declining, 





od it is feared that aeden ee next few months pean 
will be little doing at many of the great yards which last 
year afforded employment to such large numbers of 
workmen. Engineers continue fairly well occupied, but 
are rapidly completing contracts without obtaiing re- 
newals in the same ratio. 


The Cleveland Miners and their Wages.—Y esterday an 
adjourned meeting of the Cleveland mire owners was 
held at Middlesbrough, and, after a lengthy discussion 
with representatives of the miners, a sliding scale, very 
little ditferent from that which ruled the w ages last year, 
was adopted. 


The Strike at Stockton.—The owners of the Bowesfield 
Tron Works at Stockton still decline to allow certain union 
men to return to work, and the consequence is that the 
strike continues without any indication of the end being 
near. 


The Lock-Out at Eston. —This is the fourth week of the 
lock-out at Messrs. Bolekow, Vaughan, and Co.’s Eston 
Steel Works. Something like 2000 men are obliged to 
idle about Grangetown and South Bank, towns near the 
steel works, the masters having explained that they 
cannot afford to employ them unless they will submit 
to a reduction of 10 per cent. in their wages. The men 
have suggested that the matter should be referred 
to arbitration, but this method of settling a dispute has 
been declined by the general manager, as he considers 
there is no question in dispute, the simple fact being that 
even at the prevailing low prices the company cannot 
secure steel rail orders, and that the only chance of carry- 
ing on the works is to re-open them at the reduced wages 
and make rails which, having been produced at a cheaper 
rate, will enable the company to compete for orders. 
The union men have refused to accept a reduction, but as 
many of the non-union men are willing to agree to the 
masters’ terms in the present depressed state of trade, an 
effort is to be made to get a portion of the works in opera- 
tion this week. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway and Dock Company.— 
This company now announce the issue of 3,000,000/. 
4 per cent. perpetual stock, the price of issue being 
85/. for every 1007. of stock. The dividend will be 
contingent on the profits of each year, and commence to 
accrue on the Ist of January, 1887. The issue of the 
stock was authorised by the special general meetings of 
the proprietors held on the 24th of February, 1883, and 
on the 25th of August, 1888, in accordance with the pro- 
visions of the Hull, Barnsle sy, and West Riding Seiten 
Railway and Dock (New Works) Act, 1882, and the 
Hull, Barnsley, and West Riding Junction Railw ay and 
Dock (Various Powers) Act, 1883. Subscriptions are 
invited for the balance unallotted cf the above stock 
on the following terms and conditions. The price 
is 85/. for every 100/. of stock, and no sum less than 
10/., or that is not a multiple of 10/., will be allotted. 
The deposit on allotment is 20/. per 100/. The balance 
is payable in the instalments, and on the dates sub- 
joined, viz.: 15/, per 100/, on the Ist of July, 1884; 
15/. per 100/. on the Ist of January, 1885; 15/. per 
100/. on the Ist of July, 1885; 20/. per 100/. on the 
Ist of January, 1886. Subscribers will have the option 
of paying the above-named instalments in advance 
on the day fixed for the payment of the deposit, 
or onany one of the days fixed for the payment of the 
first or any subsequent instalment ; and interest at the 
rate of 5/. per cent. per annum will be allowed by way of 
rebate for tae time the payment in advance is made. The 
raising of the capital named above is necessitate d by the 
rapidly approaching completion of the company’s work, 
authorised by the Act of 1880, and it is very desirable that 
the extension of the company’s system to Huddersfield 
and Halifax, and the construction of the fish dock and 
the completion of the central passenger station at Hull 
should be proceeded with without delay. The trade 
of the port is increasing, and greater accommodation is 
needed, not only for the general trade, but for the fish 
trade, which will put a considerable traffic on the com- 
pany’s line. The directors state in their prospectus that 
it has been resolved to enter upon a contract with Messrs. 
Lucas and Aird for the construction of the entire works, 
on arbitration terms and prices, with a view to the 
strictest economy. This arrangement has been accepted 
by that firm, and it is believed the works can be com- 
pleted in three years from their commencement. All 
who have watched the rapid construction of the new line 
and dock must hail with satisfaction this announcement, 
as when the whole is finished Hull will be in a position 
she has never yet been in as a port. The extension in 


| respect of which the greater portion of the capital is re- 


quired, will give more direct communication with the 
extensive coalfields of Yorkshire, and the large manu- 
facturing towns of the West Riding. The “extensive 
project has been warmly taken up in Huddersfield and 
Halifax, and there can be little doubt that the necessary 
capital will speedily, be forthcoming. 


Miners’ Wages Agitation-—Conference at Chesterfield.— 
A conference of delegates representing collieries in Derby 
shire has been held at the Sun Inn, Chesterfield, for the 
purpose of considering the wages question. Mr. John 
Smith, of Danesmoor, presided. Messrs. Haslam and 
Harvey presented a report of the recent conference at 
Manchester, and a discussion followed. Eventually a 
resolution was passed expressing the opinion of the con- 
ference that the men were justified in asking for an ad- 
vance of 10 per cent. in their wages, and deciding that 
for the purpose of ascertaining the feeling of the men as 
to taking immediate action to secure the same, a ballot be 
taken of the whole county, and that the result of the 
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ballot at each colliery be presented to an adjourned con- 
ference to be held at Chesterfield on January 26. Mr. 
Jas. Haslam, of Clay Cross, was appointed to represent 
the conference on the deputation whieh is to wait on Mr. 
Gladstone on the 31st inst. on the question of the exten- 
sion of the franchise. Messrs. Haslam and Harvey were 
chosen to represent the county at the ensuing general con- 
ference at Birmingham. 

Reduction in the Price of Coal.—The Sheffield Coal 
Company, Limited, announce reductions in their price 
list, to come into force to-day. These reductions bring 
down the prices of the company’s coal “to the lowest 
figure of lastsummer.” The new retail price list is as 
follows : Hand-picked Silkstone branch coal, 11s. 3d. per 
ton; best screened Silkstone house coal, 8s. 4d. ; 
screened Silkstone ‘‘ seconds” coal, 5s. 10d.; screened 
Silkstone nuts coal, 4s. 7d. These prices are exclusive of 
the cost of carting. Similar reductions are quoted in the 
dealers’ list. 


RAILWAY RATES AS APPLIED TO 
SECOND-HAND MACHINERY. 
To THE Epitor OF ENGINEERING. 

Sir,—It is high time the attention of the railway com- 
panies was directed to the above subject; there has 
existed an anomaly in this matter too long already. Is 
there any reason in having to pay 18s. 4d. per ton for 
second-hand machinery from Manchester to Bradford 
(besides being obliged to consign it at owners’ risk), while 
makers can send new at the same prices at companies’ 
risk? If I buy aloom, say at Manchester or vicinity, at 
30s. (or thereabouts) and bring it to Bradford, it will cost 
me 12s. carriage, and in many cases it will have to go all or 
part of the way back again when sold, costing another 6s. 
to 12s. It is more expense than a loom will carry and very 
often precludes us from buying. Iron of all descriptions 
s very low at present and of necessity will not carry much 
expense, either in the raw or manufactured state, and 
this particularly applies to second-hand machinery, 
because when new machinery is cheap there is a great 
difficulty in selling second-hand at any price. I scarcely 
ever dare buy machinery if above 12 miles from home, for 
fear of having to encounter the railway companies. I 
think if the companies paid due regard to the value of 
machinery and charged accordingly they would find it to 
their own interest and confer a boon on the trade; of 
course they will say that a ton of second-hand machinery 
is as heavy as a ton of new, but they must not lose sight 
of the difference in the risk, as, as I have said before, I pay 
the same carriage on a loom worth 30s. that a maker 

ays on a loom worth 9. besides the disadvantage of 
ie a forced to consign at owners’ risk. I shall be glad if 
you will give the above space in your valuable paper, and 
should be glad to hear your opinion on the subject. 
Yours faithfully, 
sradford. JOSEPH BENTLEY. 

P.S.—I notice a very able article in Philips’ Monthly 
Revister for January last on this subject, which I would 
advise anyone interested to peruse. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To THE Epiror or ENGINEERING. 
Str,—Now that the management of the above Institu- 
tion is attracting a great deal of attention, it may not be 
out of place to call the attention of the Council—not in a 
carping spirit, however—and the members to the miser- 
able library they possess. On looking over the balance 
sheet, I see that 4196/. 12s. 3d. has been spent in one year 
in various ways; out of this the munificent sum of 
7l. 188. 8d. has been spent in purchasing new books. 
Now, I take it that one of the chief benefits to be derived 
in being a member is in having a good technical library 
to refer to; at any rate, to those members who are 
afflicted with cacoethes scribendi, like 
Yours faithfully, 
M. Powis BALE. 
20, Budge Row, E.C., January 22, 1884. 





THE ‘CHAIN-BRAKE” ON THE LONDON 
AND NORTH-WESTERN RAILWAY. 
To THE Epitor or ENGINEERING. 

Srr,—In further reference to this matter I simply again 
assert that the driver did not control the first two vehicles, 
but he did the seven following, and so far as I am con- 
cerned must ask you to close this correspondence. 

As Mr. Terry appears to wish to make a point of my 
having written anonymously, I beg to subscribe myself, 

Yours obediently, 
JouN O’B. Tanpy, 
A.M.I.C.E. and M.I.M.E, 
Crewe, January 22, 1884. 


THE INVENTION OF THE HOT BLAST. 
To THE Epitor OF ENGINEERING. 

S1r,—Believing that the origin or invention of the hot 
blast process of iron smelting is universally admitted to 
belong to James Beaumont Neilson, of Glasgow, in 1828, 
it has occurred to me that the following passage taken 
from ‘‘The Celt, the Roman, and the Saxon,” by Mr. 
Thomas Wright, M.A., F.S.A., &c., published in 1852, 
may interest many of your readers, as showing that the 
‘hot blast” had been in existence probably for centuries 
before Neilson made his discovery. On page 235 he says 
(referring to the process of smelting among the Romans in 
this country) : ‘This primitive mode of smelting is still in 
use among some peoples unacquainted with the improve- 
ments of civilised nations, We are told by early Spanish 








writers that the Peruvians built their furnaces for smelt- 
ing silver on eminences where the air was freest ; = 
were perforated on all sides with holes, through whic 
the air was driven when the wind blew, which was the 
only time when the work could be carried on, and under 
each hole was made a projection of the stonework, on 
which was laid burning coals to heat the air before it en- 
tered the furnace,” 
I am your obedient servant, 
V. STUKELEY GRESLRY, 


Overseal, January 23, 1884. Assoc. M, Inst C.E. 





ELECTRIC LIGHTING FOR STREETS. 
To THE EpiTor or ENGINEERING. 

Str,—The advertisements which, for a considerable 
time, have appeared in ENGINEERING, and other papers, 
inviting electric light companies to tender for the light- 
ing of various thoroughfares within the City of London, 
and the comparative calm of the last two years in the way 
of novelty or improvement of any note bearing upon electric 
lighting, which would appear to indicate that we have 
reached that stage in its history when it is time to deal with 
it as it is, are circumstances which suggest a review of the 
whole question as regards street illumination. Of the incan- 
descent system, whatever may be its possible claims to 
public favour, for domestic use, and the persevering hopes 
of its advocates to make it the general illuminant of the 
future, I think I am only expressing the general opinion 
when I say that, as regards street lighting, it is out of the 
question altogether. A form of light which, notwith- 
standing the many ingenious and liberal devices employed 
to maintain or increase its popularity, has failed to prove 
itself better than, or as cheap as gas, can hardly be ex- 

ected to replace it on the sole recommendation of its 
ygienic advantages, more particularly in open air, 
= needless to say, they are altogether inappre- 
ciable. 

It is to the arc light companies, consequently, that we 
must look for the improved lighting of our streets, so 
long and loudly asked for, and the task of reviewing those 
at all likely to compete for the privilege has become rela- 
tively easy ; their number, since the unnatural crop of 
would-be systems of the year 1882, has been reduced to but 
very few, and most of these have afforded the public suffi- 
cient opportunities of judging of their ability or inability to 
contract for the work alluded to. 

The conditions under which two out of the three com- 
panies that originally presented themselves, at the liberal 
invitation of the Corporation of London, as champions of 
electric lighting, have retired from the contest, do not 
point to a likelihood of their repeating the attempt ; or of 
any other company making it, that have only similar 
systemsto rely upon. There remains therefore two com- 
panies only capable or likely to become contractors for a 
work of any magnitude ; the one owing to the pecuniary 
resources of which it appears to have the command, the 
other owing to the exclusively practical resources of its 
system. I refer in the one case to the Brush Company 
or any of its offspring; in the other to the old, familiar, 
and well-tried Jablochkoff. 

There is no valid reason whatever, unless the one just 
referred to be considered as such, why the Brush system 
should be able to accomplish that which the Siemens, the 
Lontin, and the Weston systems have not been able to 
do to the satisfaction either of the public or themselves. 
The working conditions are identical in the four systems ; 
same motor power and same number of men at the gene- 
rating station ; same or about same number of lamps of 
same character, all mechanical; and, no doubt, same 
number of outdoor attendants to keepin order the “‘ recal- 
citrant ” lamps, this being really the stumbling-block of 
all electric light systems of the “‘regulator” order. Be- 
tween six and seven such attendants are required to watch 
a line of thirty lamps spread over a distance of nearly one 
mile—i.e., about one man for every five lamps, each man 
receiving at least 75/, per annum, a very low estimate con- 
sidering the character of the duties ; each lamp, therefore, 
costs on this head alone 15/. per annum. It is easy to 
imagine that companies that are handicapped to such an 
extent cannot hope to do much good for themselves by 
undertaking contracts of this description. 

The Jablochkoff Company it is well known is sui generis, 
and alone is free from this expenditure. The simplicity 
of the system which has been so often commented upon 
in your columns as the reason of its lasting success, 
renders it possible to control almost any number of lamps 
from the generating station ; and so it is that from twenty 
lights with which the Metropolitan Board of Works 
initiated the remarkable experiment on the Thames 
Embankinent, the number has gradually been increased 
to fifty, covering a distance of over two miles without the 
additon of a single assistant to the original staff. 

With such facts to guide us it is easy to see in what 
direction we are to look for contractors for the improved 
lighting of our streets, at any rate it appears clear that 
we have in the Jablochkoff a form of electrie light, which 
like all other commodities can be supplied at a price sus- 
ceptible of reduction as the consumption increases, a con- 
dition which does not appear to be within the reach of 
any other. 

Yours truly, 
ALTERNATE CURRENT. 








CarpirF.—No material change has taken place in the 
tone of the steam coal trade, which is still active. House- 
hold coal has also continued in good request. The iron 
trade has remained in an unhealthy condition. Last 
week’s clearances comprised 185,058 tons of coal, 90 tons 
of iron, and 4150 tons of fuel. From Bilbao there were 
received 9848 tons of iron ore, and 2491 tons came to hand 
from other sources, 








THE BISMARCK BRIDGE. 

IN a recent issue (see ante pp. 34 and 39) we published 
some general views of the railway bridge carrying the 
Northern Pacific Railroad over the Missouri river, at 
Bismarck, Dakota. We now give some further illus- 
trations, and a portion of the description of this great 
work. Before the construction of the bridge was com- 
menced, the Missouri and Dakota sections of the rail- 
way were well advanced, and, in fact, brought nearly 
to the banks of the river. A careful examination of 
the river was made in April, 1880; this showed that, 
while a more favourable site for the bridge could be 
obtained at a point called Fort Lincoln, the advantage 
would be more than balanced by a necessary diversion 
of the line, and an increase in its length of several 
miles. It was preferred, therefore to select a site 
more on the direct line of the railway, and to construct, 
in addition to the bridge, river works by which the 
width of the channel should be reduced and main- 
tained. In July, 1880, a site was determined upon, 
but subsequent examinations led to its being shifted 
about 300 ft., where better foundation was ob- 
tained. At this point the width of the river is 
2800 ft., about two - thirds being occupied, ex- 
cept at extreme high water, by sand-bars. Mr. 
George S. Morrison, the engineer in charge, in 
reporting on the contemplated work, proposed to com- 
plete the crossing by three spans of 400 ft. each, 
carried on masonry piers. The width of the channel 
was to be reduced to 1000 ft. by the construction of a 
dam extending from the west shore out into the stream, 
to within 1000 ft. of the opposite bank which consists 
of a high bluff of hard clay. ‘The length of the bridge 
was to be 200 ft. more than the width of the new 
channel, in order to provide for any unexpected devia- 
tion. Substantially these suggestions have been carried 
out, the finished work being practically identical with 
Mr. Morrison’s original scheme. The Northern Pacific 
Railroad Company were not in a position to uadertake 
the immediate execution of the work, and operations 
during the autumn of 1880 were confined to preparing 
for the construction of the dyke. Meanwhile, however, 
the river shifted over to the west shore, as shown in 
the small plan Fig. 1, and as it was necessary to leave 
the channel open for navigation, but a portion of the 
foundation for the dyke, consisting of willow mattresses 
was laid, as shown in the plan, extending from the 
-eastern margin of the channel to the permanent eastern 
end of the work. By the end of the year the finances 
of the railway company had so far improved, that 
orders were given for the immediate construction of the 
bridge, and on the 7th of January, 1881, Mr. H. W. 
Parkhurst, who acted as resident engineer, arrived on 
the spot to take charge of the works. The condition of 
things was not very encouraging. The 1000 ft. channel 
was on the wrong side of the river, which was frozen 
over, and the frail mattress foundation of the dyke 
would be threatened with destruction as soon as the 
ice broke up. Efforts were at once made to secure the 
foundations of the dyke by building a wooden crib upon 
it, and filling it with stones and frozen earth. With 
the breaking up of the frost the river was flooded to 
an unprecedented degree, the water rising to a height 
of 13 ft. above summer flood level, and the ice was 
carried down over the submerged dyke, which was 
left almost uninjured. During the course of the 
summer about 200 ft. of the western end of the un- 
finished dyke was worn away by the current, and at 
the same time the currents again shifted the channel, 
until the flow on the western and eastern side was 
almost equalised. By April, 1881, the larger quantity 
of water tlowed along the eastern side, and in May an 
attempt was made to close it by piles ; this attempt, 
however, was unsuccessful, and the work, including a 
temporary bridge at the place, was swept away by a 
flood. Whenthesummer freshet had partly subsided, 
another and successful effort was made to further the 
cutting off of the west channel by drivingmore pilesalong 
the line of the dyke, which was thoroughly strengthened 
and consolidated atits outer end. In the autumn the west 
channel silted up, and then the dyke was finished by 
filling in between the piles with earth and stones ; its 
finished height being that of ordinary summer flood 
level ; about 30,000 tons of boulders were used forrip-rap 
work, and 28,000 yards of clay for filling and consoli- 
dating the dyke. Further security was given by the 
spontaneous growth of willows in the reclaimed 
channel. The height of the dyke was fixed at summer 
flood level, in order to secure a larger deposit above 
and below the dyke than would be made had it been 
carried higher. Generally in April the work is sub- 
merged by several feet, and an embankment was built 
alongside the trestle work approach of the bridge to 
resist the action of the ice ; this embankment is about 
20 ft. higher than the top of the dyke. Fig. 2 illus- 
trates the arrangement of this part of the work when 
finished. On the 28th of January, 1881, a contract 
was taken by Messrs. Saulspaugh and Co., of Rock 
Island, Ill., for the substructure of the bridge, includ- 
ing the foundation and masonry of the four piers. The 
pneumatic work for the river foundations was sublet to 
Messrs. Rent and Coolidge, of Chicago. In April, 
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1881, quarrying operations were commenced, and about 
four-fifths of the stone used, was taken from the second 
quarry opened. 

As stated above, the river crossing consists of three 
main spans of 400 ft. each, and of the two approach | 
spans of 113 ft. The clear headway of the former 
above highest summer flood level is 50 ft., so that the 
masonry was somewhat formidable, although the | 
nature of the foundations was peculiarly favourable. | 
The geological formation is extremely simple in this | 
part of Dakota, consisting wholly of clay of an | 
unknown thickness with a few thin strata of soft | 
sandstone. Borings in the clay were inade aiong the | 
line of the bridge, to a depth of 100 ft., and an artesian 
well was sunk through more than 1300 ft. without 
passing through it. It is of a very hard compact 
nature, resisting a pressure of 300 1b. per square inch 
without crushing, and yielding at last with a fracture 
more like rock. Water does not sensibly affect it, | 
but on exposure to the air it rapidly disintegrates. | 
Piers No. 2 and 8 are carried on caissons sunk toa depth 
of about 10 ft. below the surface of the clay ; pier No. 1 
rests on a concrete foundation 20 ft. below ordinary | 
low water, and the caissons of the second and third 
are 50 ft. below the same level. The fourth pier is 
situated on the sand-bar in the west of the river beyond 
the protection of the dyke ; this pier rests on a foun- 
dation of 160 piles. 

The excavation for pier No. 1 was commenced on 
May 13, 1881, but little was done till the following July, 
when it was found that the clay entirely resisted the | 
entrance of the water, so that no pumping was necessary | 
during the progress of the excavation; a small quantity | 
of water was met with, but was removed by baling ; 
it was strongly alkaline, and had no connexion with 
the Missouri river. Concreting was commenced on 
September 6, and completed on October 1; the 
masonry was began five days later, and the pier was | 
finished on November 20, 1881. Piers Nos. 2and 3 are | 
founded on caissons built of pine, sheathed with two | 
thicknesses of oak planking 3 in. thick. The caissons | 
are 74 ft. long, 26 ft. wide, and 17 ft. high outside. | 
They are illustrated by Figs. 6 and 7, from which it | 
will be seen that the lower part formsa working chamber | 
7 ft. high, with a flat roof and sloping sides. The | 
upper part of the caisson is of crib work filled through- | 
out with Portland cement concrete. Each caisson con- | 
tains about 133,000 feet of timber, 40 tons of iron, and 
500 yards of concrete; they were built on shore, 
aunched and towed into position, an operation which, | 


in the case of pier No. 2, was attended with consider- 
able difficulty. When placed, they were filled above 


| the working chamber with concrete, the air-locks 
| fixed, and the water forced from the working chamber 


by the air-pumps. Work was then commenced in 
the chamber of the caisson, the sand covering the 
surface being removed by water ejectors. As the 
caissons sank by their own weight through the ex- 
cavated clay, the masonry was carried up so as to 
be above the level of the water. The caisson for pier 
No. 2 was launched August 6, 1881, was put in place 
on the 12th, and the pneumatic apparatus was started 
on the 20th. The masonry was commenced on Sep- 


| tember 1, and on the 29th the caisson had been lowered 


to the surface of the clay. It was sunk to its final 
position on November 9. Two days later, the work of 
tilling the working chamber was commenced, and the 
foundation was completed on the 16th; the pier was 
entirely finished on January 19, 1882. The work on. 
pier No. 3 was similar to the preceding, and the 
following dates show the progress made. The caisson 
was launched October 21, 1881, the concrete filling 
commenced on the 26th; the pneumatic apparatus 
was started November 24th, and the clay was reached 
December 16. The foundation was completed by 
January 17, 1882, and the pier finished on June 3. 
Pier No. 4 was built upon piles, the driving of which 
commenced on November 26, 1881, was finished on 


| December 27 ; the masonry was begun the following 


January, and completed by May 12. Figs. 3, 4, and 5, 
which illustrate pier No. 3, show the peculiar form 
adopted, to resist the action of ice, which is occa- 
sionally very severe ; the long raking breakers are 
steel armoured, and of such a form as to cut any 
sheets of ice that may be brought against them. The 


| following are some particulars of the quantities of 
| material employed in the piers : 


Masonry. Concrete. Total. 





Yards, Yards. Yards. 
East abutment = 70 23 93 
Pier I. ms aed 952 779 1,731 
Pier IT. aa ee 847 3.552 
Pier Tif... -. 2,008 860 3,513 
Fier lv. x. <a) ae 264 1,354 
Totals ... ws 480 2,773 10,243 


Most of the concrete was made with English port- | 
land cement, of which 7000 barrels were used, as well | 
as 3000 barrels of American cement. 


(To be continued). 
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Specification is not illustrated. ‘ 
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Chancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 
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» 20th “a be ie ae 20 11 
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Total for week e “ 424 129 58 
Total from January 1st to ————— —— — - 
January 2lst (inclusive) 1858 348 1€0 


2483. Apparatus for Utilising Liquid Fuelin Boiler 
or other Furnaces : H. H. Lake, London. (7. Urqu- 
hart, Borisoglebsk, Russia). [6d. 8 Figs.}—The injector or 
burner is provided with an adjustable tube having its conical 
nozzle arranged in combination with the fixed conical nozzle, and 
with the pipes for the steam or compressed air, and for the liquid 
fuel. The regenerative chamber and accumulative chamber are 
constructed with a base wall of refractory material in the firebox 
or furnace, through the passages of which chamber the ignited gases 





pass to the boiler tubes. The illustration isa central section of the 
spray injector or burner. The tube B having a conical end is 
screwed into the cylindrical casing A, secured to the rear side of 
the firebox, and its position is adjusted by means of a wormwheel 
on the tube B, and a worm operated by a handwheel ; E is the 
fixed conical nozzle; F is the inlet tube for the liquid fuel ; I is 
steam or compressed air inlet ; L is a hollow stay passing through 
the water space between the interior and exterior plates of the 
firebox. The fuel is distributed by knife divider M. (May 17, 
1883). 


2521. Coal, Iron Ore, and Merchandise Derricks: 
A. Lewsley, London. (W. HE. Ludlow, Sundusky, Ohio, 
U.S.A.) [8d. 17 Figs.)—This relates to the general construction 
of arrangement of the derricks, and more particularly to the con- 
struction of the catches upon the boom formed of two clips and 
a catch bar, the clips embracing the frame beams, and to two ad- 
justable rods by which the load is suspended so as to reduce the 
distance the load has to travel. (May 21, 1883). 


2570. Electric Arc Lamps: P. Jolin and J. Parsons, 
Bristol. (Sd. 14 Figs.}—The are is struck through successive 
gripping of the carbon rods either between blocks hinged to one 
another or between adjustable plates or springs carried on a loose 
armature suspended below a bar composed of magnetic plates 
united by a non-magnetic link and ferrules or thimbles placed 
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opposite to the adjustable plates or springs. Fig. 1 isa side eleva- 
tion of a double rod electric arc lamp and Fig. 2a plan. The 
movable cores of the hollow electro-magnets A and B are attached 
at their lower ends to the armature C, towards each end of which 
are secured blocks d and ¢, the inner Y-shaped faces of which lie 
against thecarbon rods. To the blocks d and e are hinged blocks 
placed at the opposite sides of the carbon rods and attached to flat 
springs, the outer ends of which extend through slots formed to re- 
ceive them in brackets. By the adjustment of the springs one 
carbon rod is caused to be gripped in advance of the other when 
the current is passed through the electro-magnets, which are 
wound with coarse wire. Several modifications of the above 
arrangement are described. In order to effect steadiness and 
regularity in feeding the carbons the vibrating armature A of 
the electro-magnet H (wound with fine wire as a shunt to the 
arc) is held away from the core of the electro-magret H by a 
spring, and at its pivotted end is electrically connected to the 
carbon rods through the electro-magnet I wound with coarse 
wire, and its other end rests against an insulated contact piece 
fixed to a pillar of the lamp frame. The electro-magnet K 
may be wound with one wire only, which wire is connected at one 
end to the armature A, and to the upper carbon rods and frame 
of the lamp through the electro-magnet I, and at the other end 
to the before-mentioned insulated contact piece, and through the 
double electro-magnet A, B, to one terminal of the lamp. The other 








terminal is connected to the lower carbon-rod, Consequently when 
the armature A bears on the contact-piece a short circuit is 
established on the electro-magnet K. Five methods are described 
of winding the magnet K with two coils. In each case the core of 
the electro-magnet K is drawn upwards and causes tilting plates to 
actupon rings embracing the carbon-rods and exert a downward 
pressure on them, In order to shunt the current from the lamp 
an insulated |_-shaped lever, whose iron arm extends below the 
pole of the magnet H, is carried by a suitable bearing. A bar 
normally rests on the brass or other arm of the lever, but when the 
iron arm is attracted, the bar falls upon a contact connected to one 
terminal, the bar being connected to the otherterminal through 
a resistance. When the carbon points are made to touch each 
other, a portion of the current passes through the magnets A, B, 
K, and I, and the arm of the lever K is restored to its original 
position below the end of the bar. The oscillating plate when 
the carbon at one side is consumed is caused by a forked lever 
actuated by a capon the carbon rod to pass to the opposite 
side. A carbon holder is constructed of two separate metallic 
semicircular leaves or plates W, one of which is secured 
to the carbon-rod and engages with the other at one side by 
means of a loose hinge formed by folding edges, one overlapping 
the other, and at the other by clamping screws. The gallery or 
globe holder is constructed in separate portions held together by a 
nut, and can be secured in the desired position by pins and bolts 
passing through holes in the supporting rod. (May 23, 1883). 


2577. Process for the Metallising and Electro- 
Gil or Plating of \Non-Metallic Substances such 
as Vulcanite, Celluleid, and the like, Specially 
Adapted for Dental : C G. Hamm ey, 
London. (Ff. J. Lynam, Santiago, Chili). [4d.]—The plates 
are immersed successively in six baths, the last three being electro- 
gilding baths, the compositions of which are described. (May 23, 
1883). 


2579. Apparatus for Electric Lighting on Bogmy 
Trains, &c.: W. Stroudley, Brighton, and E, J. 
Houghton, London. [6d. 6 Figs.J|—The generators are 
driven by the motion of the train and made to charge accumula- 
tors from which the electric lamps are supplied, and the object of 
this invention is to effect the automatic reversal of the com- 
mutator brushes on the reversal of the motion of the generator. 
The commutator brushes are arranged in two pairs carried by 
swing frames, one pair only being in contact with the com- 
mutator at any moment. Referring to the illustrations the 
axis of the commutator carries a pulley B round which passes a 
gut whose one end is attached to a sleeve C on the axis of the 
upper commutator brushes, and whose other end is attached to a 
sliding piece (pushed upwards bya spring) in an arm D project- 
ing from the sleeve C. The arm D is cranked and passes through 
a swinging rod E having a hook at its free end embracing a bar 
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carsied by the frame of the upper brushes, which frame is con- 
nected to the frame of the lower brushes by links. The making 
contact of one or other pair of brushes with the commutator (the 
brushes being normally held in an intermediate position by a flat 
spring) may be caused to take place after the field magnets 
are charged. The lever L is operated by the centrifugal governor 
which is driven from the armature shaft, and raises the block M, 
and by means of the spiral spring the block Q and the swinging 
rod E, thus effecting the tilting of the brush carriers. The lever 


L is held down by a spring or weight, so that it only begins to 
move when the generator attains a certain speed. In another 
arrangement the exciting current is derived from the lamp circuit, 
and the contact for this and also for the charging circuit to the 
secondary batteries are only made after the brushes are brought 
into action and after the machine has attained a certain speed. 
This is effected by a block ¢ carried by the lever L and provided 
with contact pieces, so that after the lever has operated the 
brushes, and the speed of the generator being further increased, it 
compresses the helical spring and causes the block t to make the 
desired contacts, first for the exciting current and afterwards for 
the charging current. Fig. 2 shows an arrangement in which the 
generator Z is combined with two sets of accumulators Y and Y2, 
and a lamp circuit X by means of a switch W having contacts so ar- 
ranged that in one position it connects one set of accumulator 
with the generator, and the other set with the lamp circuit, and 
in the other position it connects the first-named set with the lam 
circuit, and the second-named set with the generator. The switc 
W has two contacts for the poles of the generators, two contacts 
for each of the accumulators, and two contacts for the lamp cir- 
cuit. V is a switch for the lamp circuit. (May 23, 1883). 


2590. Apparatus for Rolling or Cogging Ingots, 
&c.: D. Evans, Blaenavon, Monmouth. (8d. 9 Fee 
The upper roll of a rolling mill is lowered by means of wedges 
operating simultaneously on the two bearings of the roll, and 
actuated by a steam or hydraulic cylinder, the said bearings being 
at the same time acted upon in an upward direction by steam or 
spring pressure. The ingots are automatically turned oyer and 
moved from one groove of the rolls to another by means of arms 
that are first raised up from below the feed rollers by steam, 
hydraulic, or other power so as to cant the ingot over on its edge, 
and are then moved parallel with the rolls so as to push the ingot 
opposite the sonnel: groove. (May 24, 1883). 


2592. Telephonic Apparatus for Domestic Use: 
G. E. Gouraud, London, [é6d. 5 Figs.|—This consists in a 
switching device by which the telephone can be connected with 
any one of a number of distinct circuits, and in a push by which 
the battery can be cut off from the telephonic apparatus and con- 
nected to the line. Referring to the illustrations, a series of insu- 
lated contact plates B, corresponding in number to the rooms to 
be placed in communication, and arranged in ring form, are con- 
nected to the line wires. A roller arranged on a spring arm C, 
mounted on a central axis, is caused by means of a handle to pass 
over the plates B and to connect the required line wire with the 
suspension lever D of the telephone and thus with the contact 6 or 





























8 according as the telephone is off or on the hook. When the 
telephone is off the hook of the suspension lever D, a pawl or 
ratchet on the suspension lever comes in gear with the teeth of a 
ratchet wheel on the central axis and holds it in any position to 
which it is turned inst the resistance of a spring, which forces 
it back to its normal position, when the telephone is again replaced 
on the hook, in which position it can receive messages from any 
other instrument. F is the push by which the spring /, connected 
to the stop 6, is forced from one contact, connected to the induc- 
tion coil H, to another contact connectedto the pole of the battery, 
and by which the spring n is forced from the said battery contact. 
The spring n is connected, when the telephone is off the hook, by 
contact 10 to transmitter K. G is the bell, E receiver, and L 
battery. (May 24, 1883). 


. Tramways: H. H. Rowan, London. (8d. 
21 Figs.}—The tramrails, which are constructed in two parts, one 
part consisting of the head vertical rib and base flange, and the 
other consisting of a channel rail supporting and partly inclosing 
the first-mentioned part, are designed to be “well to underlying 
and laterally adjacent portions of the road pitching; correct rela- 
tion between these portions of the road surface being thereby 
maintained whilst the rails themselves are capable of ‘being re- 
moved without disturbing the surroundiig roadway. This re- 
lates also to the construction of fastenings for securing the rails, 
(May 24, 1883). 


2614. Torpedo Boats or Submarine Vessels: W. R. 
Lake, London. (W. S. Sims, Newark, N.J., U.S.A.) [8d. 
8 Figs.}—The boat is propelled by electricity generated by a gene- 
rator located at an operating station outside of the boat, and con- 
ducted to an electromotor in the boat by a conductor paid out from 
the boat as it movesfrom the station. The steering is also effected 
by thecurrent of electricity generated at the operation station. 
(May 25, 1883). 


2617. Automatic Lathes: F. Wirth, Frankfort-on- 
Main. (£.H. Freter, Roedelhelm). (8d. 12 Figs. --The ta. 
chine is particularly applicable to the production of screws, and 
comprises a hollow headstock upon which is fixed an eccentric 
and paw! operating a shaft passing through the lathe saddle under 
the sliding tool rests. This shaft carries two grooved cams, into 
which pins (one from each rest) project, causing one tool to shape 
out the screw and head, and the other to cut the screw off when 
complete, A chuck, for holding the wire or rod passing through 
the hollow headstock, and from which the screws are cut, and 
oN automatic feed forthe wire or rod, aredescribed. (May 25, 


2621. Extracting Sulphurous Acid from the Fumes 
of Furnaces, Ovens, &c.: E. Brydges, Berlin. (£. 
Hiinisch and M. Schroder, Rosdjin). (6d. 6 Figs.|—The gaseous 
acid is absorbed by means of a fine shower of cold water, which 
acidulated water is warmed by the furnace fumes up to about 
100 deg. Cent., and is then finely sub-divided and deoxidised in a 
special apparatus, or the sulphurous acid is removed by means of 
a certain quantity of atmospheric air admitted into the apparatus, 
so that a gaseous mixture containing pure sulphurous acid and 
the necessary quantity of oxygen for converting it into sulphuric 





acid is obtained. (May 26, 1883). 
2623. Manufacture of Air Gas for Illuminating, 





Heating, &c.: G. Macaulay-Cruikshank, Glasgow. 
(R. C. Dixon, Sydney, N.S.W.) (6d. 1 Fig.J—Heat, obtained 
by the combustion of a portion of the gas produced, is applied 
to the generator in order to insure the supersaturation with hy- 
dro-carbon vapours of the air passing therethrough. A cooling 
worm"is applied to condense or remove excess of hydro-carbon 
vapours. A gas engine worked by the air gas may be employed to 
supply air. (May 26, 1883), ‘ 

2626. Machines for Moulding or Shaping Clay 
Ware: W. Crawford, Glasgow, and P. Graham, 
Stockton-on-Tees. (6d. 8 Figs.)}—A mould table is pro- 
vided with rotating or stationary moulds over which a movable 
tool is fitted, and with mechanism for imparting to it an inter- 
mittent rotary motion. The arrangements for carrying the shap- 
ing tools are also described. (May 26, 1883). 

2631. Reverberatory Smeiting Furnaces: H. J. Had- 
dan, London. (&. P. Wilson, Cleveland, U.S.A.) (6d. 2 Figs.J— 
Two or more reverberatory furnaces are so arranged that the 
last furnace has a depressed hearth adapted to receive fluid metal 














from the other furnace. Referring to the illustrations the two 
furnaces Aand B have an opening at the rear end for connecting 
them with the furnace C which has a depressed hearth. The 
arrows Fig. 2 indicate the course of the air before it escapes 
through openings f in the firebridge into the furnace. (May 26, 
1883). 


2633. Construction of Propellers for Navigable 
Vessels, and inthe Mode of Mounting and Wor. 

the Same: N. D. Liverpool, (10d. 13 Figs.}— 
The propeller has two blades forming with the centre web three 
propelling sections. The form ofjthe rear end view of the propeller 
is tree N shaped. May 26, 1883). 


2636. Lifeboat : A. M. Clark,London. (7. Hamilton, 
Centrefield, Ohio, U.S A.) (6d. 4 Figs.|—The boat is circular in 
its horizontal sections, except that a segment is cut away from 
each of its two sides to admit the propelling wheels. The hull of 
the boat is provided with sides forming a vertical cylinder, and a 
roof nearly spherical joining the upper edge of the cylinder. The 
roof is provided with lights sealed around, and witha cupola at its 
summit for ventilating the interior. (May 26, 1883). 

2643. Steam Boiler and other Furnaces: J. Elliot 
and T. A.C ham, Dalbeatti, N.B. (6d. 2 Figs.|—By 
means of a jet of compressed and heated air a portion of the fire 
gases are caused to pass again over, through, or in contact with 
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the burning fuel, Referring to the illustration a jet of compressed 
and heated air is forced through the small pipe 10 and draws down 
the pipe 8 a portion of the fire gases which are again passed over 
the burning fuel in the furnace 3. (May 28, 1883). 


2648. Manufacture of Hydrate of Strontia and 
+ gat ey hide of Sodium: C. F. Claus, London. 
{4d.]—The sulph-hydrate of strontium solution is boiled down to 
dryness, and the residium} heated grag doe the presence of 
carbonaceous matter) to convert it into the monosulphide of 
strontia, or the solution is decomposed by means of sulphate 
of sodaor magnesia. (May 28, 1883). 

2654. Burners Spgmeette to Gas Cooking Appa- 
ratus: S. Leoni, London. (6d. 5 Figs.)—The burner is 
cast in two parts, one part being larger than the other, the two 
forming together a hollow chamber into which the gas and air pass, 
the smaller part forming a removable lid to the larger. (May 29, 





2661. Electric Arc Lamps: J. Brockie, London. 
(6d. 15 Figs.J|—Hollow discs or drums having swinging or rolling 
weights or mercury in their interior in combination with some 
glutinous substance such as glycerine are employed to produce a 
slow movement of the carbons when the controlling adeno is 
released. A magnet placed near the disc may be employed to 
limit the play of the swinging weight. The weight of the carbon 
holder is arranged to rotate the disc, and agrip or clutch works in 
a groove in the side of the disc and locks it when tilted at one end 
and releases it when depressed. The gripper is connected to the 
core or armature of a solenoid or magnet. In order to strike the 
arc the weight of the core of a main coil overbalances the weight 
of the core of the shunt coil and the regulating weight, when no 
current passes, but when a current passes the main coil core retires 
and allows the shunt coil to operate the carbons. The clutching 
device is operated at both ends in opposite directions by the same 
lever. In order to bring the second pair of carbons in double 
carbon lamps into operation a releasing stop or table of the 
second pair is moved by means of the carbon holder of the first 
pair when it arrives at its lowest position. (May 29, 1883). 

2663. Rotary Screens for Screening or Separatin 
Grain, Seeds, &c.: H. Shield and W: N. rockets, 
Notting 1m. [6d. 7 Figs.|—The screen is preferably formed 
of one continuous wire coiled around a number of other wires 
arranged ina helical direction. These screens are connected to 
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rings at their ends supported by arms from an axis, and which can 
be moved to or from each other by a screw, The helical wires are 
corrugated, forming aspiral passing around the screen, The discs 
having bevel flanges are put upon the axis (after the form of a 
grooved pulley), one flange of which is attached after the boss 
attached to the es arms has been put upon the disc ; the 
boss being larger than the disc causes the top of the screen to be 
more extended than the bottom. (May 29, 1883). 


2665. Screw Stocks and Dies: W. J. McCormack, 
Paignton, Devon. (6d. 2 Figs.|—The dies are provided 
with two sets of threads or teeth at both ends so that they can 
be placed in four different positions, and pass into radial holes in 
the stock. The dies are preferably formed of round steel. The 
dies are; forced upto the work by means of a screw ferrule having 
a flange working in a groove in the diesor bits. (May 29, 1883). 

2667. Telephonic Transmit Apparatus: J. 
Graham, London. (6d. 2 Figs.]—The receiving plate o has 
a flat ring around it covered by a cushion of cloth, and is retained 
in place by the springs 02. A piece of carbon is connected 


is Fg]. 


* 
Df 


ry 








tc the plate o by a screwed stem and nut, and supports one or 
mcre carbon pieces 7, the other ends of the pieces 7 being sup- 
ported by adjusting screws in a bracket screwed to the case, 
(May 29, 1883). 

2668. Dyeing Silk or other Textile Fibres: T 
Holliday, Huddersfield. (F. Rau, South Manchester, Conn.,. 
U.S.A.) [4d.]—The fibre is impregnated with the colour which 
is dissolved in an oil or fat. The material is then steamed, the 
superfluous oil removed by washing with a spirit insoluble in 
water, which spirit is afterwardsevaporated. (May 29, 1883). 

. Obt Ammonia from Coal Gas: W. J. 
Cooper, London. (2d.)—Water is passed into the condenser 
to dilute the ammonical liquor so that it is discharged from the 
condenser in sucha diluted state that it will not yield ammonia to 
the atmosphere. (May 29, 1883). 


2670. Dynamo- Electric hines: W. Hoch- 
hausen, New York. (6d. 7 Figs.|—The armature wheel or 
disc is made of a large diameter so that the necessary speed can be 
obtained without unnecessary friction on the shaft. The armature 
discs are make of copper cut into a series of zig-zags, the currents 
being generated in the radial stripsjJwhichjare united two and two 
alternately at the outer and inner ends so as to form a closed 
circuit, a number of such plates being placed together with insu- 
lating material between them, and secured together by insulating 
rivets, and toa hub upon the armature shaft. The connections 
between the radial parts are larger than the radial parts so as to 
lessen resistance. The ce tator bars are cc ted to bars ex- 
tending out from rings, and alternating so as to cause the current 
to flow in one direction. The rings are grooved on their edges 
and can be employed for taking off alternating currents. This 
specification will be fully illustrated and described in an early 
issue. (May 29, 1883). 


2671. Construction of Tramways and Apparatus 
for Facilitating the Hauling of Vehicles thereon by 
Means of Cables or Ropes: W. P. Hope, Edinburgh. 
[ls. 28 Figs.}—This relates to the construction of a device or 
apparatus usually termed the “‘ grip” whereby the car may be con- 
nected to or disconnected from the moving wire rope in the under- 
ground tube ; tothe mounting of the grip which is placed upon a 
frame carried by and between the axles of the car, and is operated 
by suitable mechanism from either end of the car ; to means for 
aut i y disengaging the car from the rope at certain points 
on the line, as for instance where two ropes cross ; to means for 
guiding the rope round acurve, and tothetubein which the rope 
travels. (May 29, 1883). 

2673. Galvanic Batteries: A. M. Clark, London. 
(G. G. L. Velloni, Paris). (6d. 4 Figs.)—The cells each consist of 
two carbon plates attached to an insulating supporting plate 
or cover, and of a zine plate placed between them and im- 
mersed in a porous or perforated receptacle, The battery is 
charged with cold water saturated with trichromate of potash to 
which is added sulphuric acid. The porous or perforated vase is 
filled with crystals of trichromate of potash. Referring to the illus- 
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tration the elements b are shown raised out of the cellsa. Sulphuric 
acid from the bottle e is distributed by means of the tube ¢ and 
nozzles d. The ampére meter m indicates the amount of current, 
and when the intensity becomes diminishes to a given degree ft 
closes a current through an electro-magnet which attracts its 
armature and unseals the tube h, and this permits air to enter 
the receptacle e, and the acid to flow out until the intensity of the 
current is sufficiently increased. (May 29, 1883). 


2674. Railway Buffers: H. H. Lake, London. (G4. 
Turton, Boulogne-sur-Mer). (10d. 35 Figs|—The plunger and its 
collar are so fitted that the collar can be adjusted and fixed on the 
plunger to retain the same in the box or case and can be readily 
removed to allow of the withdrawal of the plunger. A spring or 
elastic body is arranged between the collar and the bushing or 
thickened end of the box or case to check the recoil of the 
plunger. (May 29, 1883). 

2675. Electrical Meters: T. J. Handford, London. 
(7. A. Edison, Menlo Park, N.J., U.S.A.) [6d. 6 Figs.)—A 
cylinder of copper} closed at one end and open at the other is 
mounted upon one end or pole of an electro-magnet which rises 
vertically from a suitable base, a pivot which passes through the 
closed end of the cylinder resting in a depression filled with 
mercury in the end of the magnet pole. The lower edge of the 
cylinder has fans or paddles projecting therefrom into a mercury 
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trough. The other pole of the magnet surrounds the cylinder. 
The current being passed through the electro-magnet and cy- 
jinder the cylinder will revolve. -Keferring to the illustration, the 
electro-magnet is composed of an iron base A having a central 
projection B forming one pole S, while the other pole isin the form 

















of a ring N supported on cores C rising from A. The cores B C are 
provided with coils. The copper cylinder D is supported bya 
central pivoting spindle a having preferably a platinum point and 
is provided with platinum fans e dipped in mercury. As shown 
the connections are suitable for use in systems?in which the lamps 
are in multiple arcs.j1 2 are the street mains ; 3, 4 the house cir- 
cuit. The cylinder Dis in the lead 3, whilst the field magnet 
is in multiple arc circuit from 3to 4. By means of a pin on the 
spindle a — the spring h once in every revolution a shunt 
current passes through the magnet H (operating the registering 
mechanism) to the base A as clearly shown, or the indicating 
apparatus is operated directly through gearing. The cylinder 
may be held stationary and the core B be arranged to revolve, 
or the cylinder D may revolve upon a non-magnetic support 
through which the current is passed. The electro-magnet G opens 
the circuit when the last translating device is cut out of circuit, 
(May 30, 1883). 


2678. Machinery or Apparatus Employed in the 
Manufacture of Plate or Leaf Springs: G. W. Will- 
ford, Sheffield. [10d. 20 Figs.]—The objectis to construct a 


spring plate bending machine (with a hardening tank), one set of 
lates being hardened at the same time that a second set is being 
nt. The machine comprisesa cylinder, piston, and rod, with a 
ir of dies of peculiar construction, the upper die and cross- 
ead being connected to the piston by a removable collar and the 
lower die resting on a platform over the tank. (May 30, 1883). 
2681. Machines for Making Horse Nails: E. A. 
Brydges, Berlin. (4. Gross, Berlin). (6d. 20 Figs.|—The 
object is to render the manufacture perfectly automatic and con- 
tinuous, and consists in the arrangement of the hammer drum, the 
cut-off mechanism, an elliptical cam, the slides and hammer slides, 
the feed mechanism, and the construction and arrangement of 
the continuous retort. (May 30, 1883). 


2682. Machine for niveriing Substances: H.C. 
Bull, Brooklyn, U.S.A. (6d. 10 Figs.)—This consists of a 
hollow cylinder with closed ends, within which are hung from an 
inclined shaft a series of rollers, which are caused to swing round 
and rotate with thé shaft and strike and rub upon the inner sur- 
face of the cylinder as the shaft revolves. (May 30, 1883). 


2694, Trucks or Ro Stock, Chiefly for Narrow 
Gauge Railways: A. J. Boult, London. (P. Dietrich, 
Berlin). (6d. 3 Figs.)—A platform is carried by two small 
bogies with two axles each in such a manner that the bogies can 
move under the platform,within certain limits independently of one 
another. Each of the bogies carries an annular metallic guide 
way upon which rollers work, the rollers being mounted loosely 
in couples upon axles running loosely in bearings fixed on the 
underside of the platform. (May 30, 1883). 


2696, Staiths and Apparatus in Connection there- 
with for Facilitating the Shipping ofCoal from Rail- 
way Wagons: G. marth, Glam. [10d. 17 Figs.) 
—The portable staith is soconstructed as to straddle two lines of 
railway, and afford a clear passage for trucks thereon. A traversing 
platform is arranged totip at one or both sides of the staith, and 
the coal is received in a suitable shoot and discharged at the 
desired point. The wagons are lowered and tilted by means of 
suitable gearing operated by counterweights or other means. 
(May 30, 1883). 

2699. Coke Ovens: F. Wirth, Frankfort-on-Main. 
(F. Brunck, Mannheim). {[6d. 10 Figs.}—Curved horizontal or 
sloping heating surfaces are used and contain an angle of not less 
than 125 deg. The arrangement ef the pipes in the distillation 
chamber is also described. Steam is introduced into coke ovens 
for the purpose of expelling any remaining products of distilla- 
tion, and preventing the backening of the coke previous to its 
removal. The surface of the coal in the ovensis levelled by means 
of a plane shaped to form a groove, and which is provided 
with cylindrical or conical rollers. The slacking chamber is con- 
structed of portable pieces. (May 30, 1883). 


2701. Transmitting and A 
Punching, Rivetting, &c., and } 
A. Higginson, Live 1. (6d. 4 Figs,)—The power is accu- 
mulated ina revolving flywheel, and is transmitted by means of 
a column of water to which continuous motion is imparted by 
means of pumps receiving motion from the flywheel shaft, (May 
31, 1883). 


lying Power for 
wn therefor: 


Gas Motors: C. rey Berlin. 


(E, Kérting 


2702. 
and G. Lieckfeld, Hanover). 9 Figs.J—This relates to gas 





motors in which the motive power is produced by the combustion 
within the working cylinder of a mixture of inflammable gas and 





air supplied by a force pump. Referring to the illustrations, 
when the Lgesy is at the top of its stroke, the exhaust valve 
opens, and the piston descending, the products of combustion 

out by the es g and exhaust valve. During the 
same time the pump forces fresh explosive mixture by the channel 
a into the localising space c, the course of the gas in the said passage 
being indicated by the arrow, the flange y] preventing its diver- 
gence. The igniting device consists of a barrel i having two valve 
seats and a port with a lighting flame and a port communicating 
with the explosive mixture. A movable tube within the barrel ¢ 
is provided with apertures which communicate with the last- 
mentioned port when the tube is in its lowest position. In the 
upper part of the barrel is a plunger which, when depressed, 
closes the flame port. When the plunger is raised, the compressed 
gases raise the tube, and a small quantity of gas is ignited ; the 
flame and the plunger being then depressed, the flame is cut off and 
the ignited gas explodes the mixture. The pump is connected by 
passages with the cylinder and with a receiver. The governor 
operates so as to close a valve in the passage leading to the 
cylnder or in the passage leading to the receiver, according to 
whether the speed is too great or not. (May 31, 1883), 


2703. Manufacture of Starch: J. Polson and J. M. 
Harley, Paisley. {(4d,)—The starch after being-drained, cut 
up and divided, is placed in a stove and dried in. an atmosphere 
charged with moisture or steam. (May 31, 1883). 

2706. Gas Caloric Motive Engines: E. and E. 
Crowe, Manchester, and H. Crowe, Middlesbrough. 
[6d. 10 Figs.|—The combustible gas is introduced under pressure 
into a reservoir, where it is consumed and the products of com- 
bustion afterwards diluted with a further quantity of air or inert 
gas to reduce,their temperature to a point at which they may con- 
veniently be employed in a working cylinder. The mixed gases, 
after doing work in the cylinder, pass through a regenerative appa- 
ratus, and the heat is utilised to raise the temperature of air to be 

pplied to the combusti hamber. A governor varies the point 
of cut-off to the working cylinder, and the volume of air and gas 
introduced into the combustion chamber is automatically ad- 
justed to the consumption of the engine by the employment of 
vessels, reservoirs, or clearance spaces in the pumps themselves, 
into which a largeror smaller portion of the air and gases con- 
tained in the pumps at each stroke is forced according to the 
pressure inthe combustion chamber. The illustration is a view 
partly in section of a gas caloric engine designed to be actuated 
by crude producer gas. One face of the piston K is exposed at 
suitableintervals to the pressure of the heated gases, and the 
other face carriesa ram J of smaller diameter than itself. The 
ram J works in a barrel, and constitutes the gas pump drawing in 
combustible gas and forcing it into the combustion chamber UT. 
The annular part of the piston surrounding the ram acts as an air 
pump, drawing in air and forcing it through the outlet valve into 











the air jacket surrounding the cylinder, thence to the regene- 
ratorO, Itthen divides into two streams, one just sufficient to 
insure the perfect combustion of the gas entering the combustion 
chamber U!, and the remainder flowing into the reservoir U where 
it mixes with the3products of combustion. The pressure being 
always equal in the gas and air pumps no packing will be required 
between them. The piston K has two rods, one on each sideof the 
gas pump. A screen between the combustion chamber and reser- 
voir precipitates any sediment formed during combustion. The 
admission of gases to thecylinder is controlled by a valve G, and 
the exhaustis regulated by a valve G!, both valves being operated 
by cams or eccentrics. The exhaust passes by a pipe to the re- 
generator, and then escapes by a suitable outlet. A door is pro- 
vided in the combustion chamber through which incandescent 
coke can be introduced to start the engine, and by which access 
can be obtained for cleaning. Doors;{are provided to the gas 
pump and valve chambers. The incandescent coke may be intro- 
duced by means of a cock for starting the engine. The reservoir is 
lined with refractory material, and mounted upon the regenerator, 
which is similarly lined, and is provided with cast-iron pipes 
ale which the air passes cn its way to the reservoir. (May 31, 
1883). 





2709. Apparatus for the Production of Steam 
Power: S. J. Fear and G. C. S. Hill, Bristol. [éd. 
2 Figs.)—The furnace is divided in two parts, one constituting 
the furnace proper and the other the ash-pit. Air is forced by a 
fan or blower beneath the bars of the furnace, the damper being 
only slightly opened. (May 31, 1883). 


2710. Producing a Protecting Coating of Rust 
on Cast Iron, Wrought Iron, or Steel: L. A. Groth, 
London. (£. Nicolaus, Lauchammer, Si y). [4d.]—The 
surface is covered with a dilute inorganic acid, is allowed to dry, 
and is then rubbed with clean rags, the process being repeated 
as often as necessary. Finally the article is warmed and painted 
over with linseed oil and then with a colourless lacquer and 
polished with wax. (May 31, 1883). 

2712. Cocks or Taps: J. Ohren, Rio de Janeiro. 
{6d. 6 Figs.|—The ordinary inlet and outlet pieces are cast on to 
the taper shell or barrel at a convenient angle. An indent is cut 
in the plug, which is secured to the barrel by a catch pivotted to a 
lug attached to the barreh (May 3), 1883). 

2716. Ships’ Berths: H. J. Haddan, London. (G. 0. 
Smith, Boston, U.S.A.) (6d. 8)Figs.]|—This consists essentially of 
an inner section or berth b peg ay to the sides of a middle section, 
a middle section pivotted at its ends to the ends of the outer 





section, the latter being pivotted at its ends to the cabin walls. 
(May 31, 1883). 
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2722. Electric Devices for Indica Speed and 
for Operating Safety Valves: R. P. on, Surbiton, 
Surrey. (6d 2 Figs.)—A centrifugal governor is arranged to 
disturb the equilibrium of an electrical bridge and the amount of 
disturbance being indicated by an electro-magnet, to the movable 
core of which a pointer is attached. Referring to the illustration, 





the arm a of the centrifugal governor causes an arm carrying the 
metal roller @ to revolve aboutacentre. The roller a bearsona 
platinum wire b and serves to connect it to one pole of a battery. 
The ends of the wire b are connected to the terminals of an 
electro-magnet or solenoid /2, and also through the fixed resistance 
When the roller a is in its 


vn 


coils to the other pole of the battery. 


central position no current passes through the solenoid f2, but 
when it moves to one side or the other a current will pass through 
the solenoid and operate the indicating apparat In th 
arrangement the machine whose speed is to be indicated drives an 
electric generator, the current from which operates an electro- 
motor driving a centrifugal device operating directly on a finger or 
pointer. For operating safety valves, the finger of the pressure 
gauge when the pressure rises too high is caused to make a contact 
and complete an electric circuit containing an electro-magnet or 
solenoid, the armature or movable core of which opensa valve and 
permits of the escape of steam. (May 31, 1883). 


2730. Manufacture of Shot and Apparatus there- 
for: G. Lampen, Gateshead-on-Tyne. [6d. 6 Figs.]— 
The metal is rolled into rods whichare cut into lengths correspond- 
ing with their diameters, and these lengths are subsequently re- 
duced to a spherical shape by attrition in a suitable mill. The 
rolls may be beaded. (June 1, 1883). 


2734. Purification of Alkaline Solutions: T. Glover, 
Runcorn, Cheshire. [2d.]—Alkaline solutionsare purified by 
means of a solution of a native carbonate of zinc(such as calamine) 
in caustic alkali. (June 1, 1883). 


2737. Adap Railway Vehicles to Lines of Dif- 
ferent Gauge: . R. Lake, London. (J. W. H. Hullet, 
Port Augusta, S. Australia). [6d. 8 Figs.)}—A pair of wheels 
corresponding with the gauges of each railway over which the 
vehicles have to travel are arranged upon each axle. (June 1, 





2738. Coal Staith or Tip for Loading Ocean-Going 
Steamers: G. Taylor, Penarth, Glam. [8d. 9 Figs.j— 
The staith or tip is so constructed, and has its machinery so 
arranged, that the staith is transportable from place to place to 
suit the hatchways of the steamer. (June 1, 1883). 


2741. Electro-Magnetic Pagimes. Electro-Motors, 
or Electro-Generators: R. W. M. Fraser, London. 
J. R. Fraser, Gibraltar). [6d. 6 Figs.J|—-The invention is 
stated to be particularly applicable to machines of the Siemens 
type.- Two armatures are arranged to revolve together, their 
magnetic faces being set at suitable angles to each other. The cur- 
rent is passed through the field magnets and armatures only at the 
time when their poles will attract each other, the current being 
cut off when it would cause the poles of the armature to be re- 
pelled by the poles of the magnets, the current when cut off one 
armature being sent through the other, which is in sucha position 
that the poles of the armature and magnets will attract each 
other. (June 1, 1883). 


2752. Steam Engines: W. H. Watson, Leeds, W. 
Strother, Ripley,and J. Spence, Leeds. (£7zecutors of 
W. Watson, Leeds.) [6d. 7 Figs.J}—In order to preserve the 
piston rods steam-tight in the cylinder cover, a split ring or rings 
is or are applied on the cylinder cover and round the piston rod. 
The peripheries of the rings are preferably made slightly taper, and 
over them is fitted a cap, the interior of which has a corresponding 
taper. On tighteningdown the cap by screws or bolts, the rings 


are pressed against the piston rod to any desired extent. Fig. 1 
isa transverse section of a piston rod stuffing-box of a steam 
engine, and Figs. 2 and 3 transverse section and part sectional 
plan of a plunger piston stuffing-box. The metal bush c (Fig. 1) is 
applied to the stuffing-box of an old cylinder cover for the purpose 
of filling it up. The split ring d is forced against the rod or 
plunger by means of the capeand bolts/. In Figs. 2 and 3 the 
rings d are forced against the piston rod by set screws i and com- 
pensating spiral springs k. (June 2, 1883). 

2753. Firing Gunpowder for Blasting Purposes, 
and Appliances therefor, and Cartridges: C. W. 
Curtis, London. [6d. 6 Figs.J}—The gases evolved from an 
initia] explosion of gunpowder within a strong case are retained 
there until they have attained such a high tension that they burst 
the case and penetrate with great force and ignite the blasting 


charge. (June 2, 1883). 

2755, JIPre azine and Constructing Roads and 
Ways: H. F. W: , London. [4d.J}—A uniform and 
compact foundation of broken stone or gravel in combination 
with cement being formed, pieces of wood of about 4 in. in length 
of vertical fibre and preferably thinner than these in ordinary use, 
are laid evenly over the foundation, being previously dipped to 
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half their length in heated asphalte, the dipped portion being 


lowermost. Boiling asphalte is then,run over the surface, which 
is then covered with finely broken stone or gravel to about } in. 
thick, and finally with another coating of asphalte. The asphalte 
i red by blending, under the action ae ved heat and 
agitation, 78 parts of Val de Travers asphalte and 22 parts of 
Trinidad pitch. (June 2, 1883). 

2765. Fire-Places for Steam Boilers, Kilns, &c.: 
P. Jensen, London. (F. von Callenbergh and E. Fischer, 
Teplitz, Bohemia), (10d. 13 Figs.)—The fuel is previously to its 
complete burning freed from its gaseous components by being 
placed in a chamber situated above the combustion chamber, and 
separated therefrom by an arch, the gases evolved being led 
through aslot into the combustion chamber, and the solid fuel 
being delivered by means of aslide into the combustion chamber. 
(June 4, 1883). 


2768. Apparatus for Genera’ Electric Cur- 
rents, &c.: H.H. Lake, London. (i. E. Ball, New York, 
U.S.A.) [6d. 10 Figs.}—Two or more armatures are arranged 
in proximity to one another, one or all of them revolving so that 
the magnetic polarity of one forms the inducing agent for the 
other, and vice versd. The armature is divided into a number of 
parallel circuits by connecting each commutator block to the 
armature at two or more places. This generator may also be pro- 
vided with field magnets. Fig. 1 is a vertical section of the gene- 
rator and Fig, 2 a diagram of an armature and commutator. The 
two armatures E E! are mounted on separate shafts B B! respec- 
tively. Each armature is composed of an annular core piece or 
iron ring wound entirely with endless coils as in the Pacinotti 
armature, so that they will mutually induce in each other con- 
tinuous currents of electricity, only one or two layers being 
wound on the cores. As shown, there are forty-eight sections in 
each armature, and the armatures are connected at two or more 
points or sections (as shown at three points) to rings (shown for 


Fig. 7. 























convenience in the diagram as triangles). These rings surround 
the inner periphery of E! and the outer of E. Each ring is con- 
nected to a commutator block as shown, there being thus sixteen 
blocks. The brushes bear on opposite blocks and there are thus 
six parallel circuits, there being six poles as indicated by the 
letters NS, Fig. 5. In other arrangements the armatures are 
placed side by side, or end to end, or face to face; in the latter 
case being placed on parallel shafts. In another modification the 
two armatures are arranged on parallel shafts, so that they 
will not impinge or come in contact as they rotate. The pole- 
pieces of the field magnets are curved around the contiguous 
portions of the armatures, whose opposite or outer sidesare beyond 
or free from such influence. In addition to the usual brushes a 
common brush is employed bearing on both armatures and 
between the other two, each armature having thus three polar 
points, (June 4, 1883). 


2782. Electrical Wire Protectors: J. O. Cottrell, 
Fanwood, N.J., U.S.A. [6d¢. 12 Figs.]—Referring to the 
illustration, the board B is secured to the wall A, and the con- 
ductors are placed in grooves in the board B, the grooves being 
covered by narrow covering strips D! secured by screws F and 


cross-pieces, which, when turned in one direction, have no effect, 
but when given a quarter turn securely hold the strips in place. 
Several other modifications are described. (June 5, 1883). 


2787. Marine Steam Engines: J. G. Kincaid, 
Greenock, Renfrew. (6d. 7 Figs.)—A valve in the exhaust 
pipe connecting the high and low-pressure cylinders is arranged 
so that it can be made to direct the high-pressure exhaust either 
to the valve casing of the low-pressure cylinder or to the condenser, 
in which latter case it also admits steam of reduced pressure direct 
to the low-pressure cylinder. (June 5, 1883). 


2792. Rock-Drilling Apparatus: W. P. Thompson, 
Liverpool. (G. McC. Derby, Astoria, N.Y., U.S.A.) [6d. 4 
Figs.|—This is a reciprocating lar drill operated upon the 
principle of the steam hammer. Referring to the illustrations, A 
is a steam cylinder in which works the piston B attached to the 
tubular rod C formed with a clamp to receive the extremity of the 
shank D of the annular drill E. Fis an air or fluid chamber for sup- 
plying air, steam, or water to the cutting edges of the drill. The 
cutting edges of the drill are made wider than the steel imme- 
diately above, The face of the bit is transversely serrated and a 
number of transverse wedge-shaped teeth e (Fig. 2) are formed 
around the extremity of the drill; the inner edges of the adjacent 
teeth meet each other at their respective base and the surplus 








metal is thrown out upon each lateral surface of the tool. (June 5, 
1883). 


2802. Si and other Pistons: A. McLaine, 
Belfast. (6d. 6 Figs.]—The piston is provided with two or 
more metallic packing rings cut through transversely in One or 
more places as described in Specification 408 of 1883, anda double 
expansion movement is imparted to such rings by means of coil 
springs placed at or near and across the ends of the rings. The 
rings are p! apart by two or more flat springs laced at 
intervals around the circumference of and between the rings. 
The rings are constructed with blocks or projections which receive 
support from the body of the piston. (June 6, 1883). 

2872. Manufacture of Electric Arc Lampe: H. J. 

London, (W. Bazter, Jersey, N.J., U.S.A.) (6d. 
15 Figs.)—This relates to the construction of the casing in which 
the regulator is inclosed, to the means for securing the glass globe 
to the frame of the lamp, sothat it shall be air-tight, and to the 
trunk or tubular connections between the casing and globe. Re- 
ferring to the illustration, a washer of yielding material is placedin 
contact with the seats G G of the glass globe, and secured thereto 
by flanges. The globe is secured by screwing the hub H up the 
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trunk B of the ae. This hub draws up the crossbars E and F, 
the lower seat G being secured to F. The feed rollers a are 
actuated by automatic magneto-electric devices to propel the 
carbon rod forwards as desired. The regulator casing is provided 
with an air-tight packing or joint at the bottom. The carbon rod 
passes through a flexible packing b', a similar packing being applied 
at the bottom of the casing. An opening, which can be closed air- 
tight, is formed in the trunk through which the carbon rod can be 
reached and the carbon removed or adjusted. Several modifica- 
tions are shown and described. (June 8, 1883). 

2968. Spanners, &c.: J. C. Bauer, Bathurst, River 
Gambia. (6d. 8 Figs.]—The spanner is formed in two parts, 
one carrying the upper and the other the lower jaw, the two parts 
being connected by a link in such manner that as the spanner is 
grasped in the hand the jaws close together. (June 14, 1883). 


2996. Blank Cartridge: C. D. Abel, London. (W. 
Lorenz, Carlsruhe, Baden). (4d. 8 Figs.}—The cartridge is 
closed at its front end by a projectile formed with a deep recess 
at its rear end and constructed of some friable material which 
will cause aloud report on the firing of the gun, and be shattered to 
fragments before it issues from the muzzle. (June 16, 1883), 

4346. Self-Leve’ Berths: B. F. Merrill, Boston, 
Mass., U.S.A. (8d. 5 Figs.J}—The berth is supported at each 
end upon co-acting racks, the one attached to the berth and the 
other to the bulkhead. A pendulum is guided vertically upon a 
stud attached tothe bulkhead, and oscillates upon it as an axis, 
this axis being parallel to the lonitudinal axis of the berth, and is 
connected to the end of the berth by links so as to keep it hori- 
zontal. (September 11, 1883). 


4685. Machines for Manfacturing Cartridge Shells: 
A. J. Boult, London. (J. H. Ring, C. Callahan, J. H. 
Pindar, and J. H. Morrison, Lowell, Mass., U.S.A.) (6d. 
5 Figs.|—The machine is designed to form, by a continuous and 
automatic operation, cartridge shells from sheet metal. (Oc- 


tober 2, 1883). 
4746. = aratus for Raising Water from Wells 


P: 

having a ar agg Strata of Different Hydro- 
static Levels: A. J. ult, London. (J. B. Yeagley, 
Indianapolis, Ind., U.S A.) (6d. 7 Figs.}—A pump or exhaust- 
ing device is combined with an influx pipe, an efflux pipe, and an 
intermediate connecting valved air chamber, the two pipes form- 
ing a syphon connecting two water-bearing strata of different 
hydrostatic levels, the one strata thus forming a drain for the 
waste water of the other. (October 5, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street Strand. 











Fern. 1. 


THE MANCHESTER SHIP CANAL. 
(Continued from page 62.) 


Ws give below a cross section of the proposed 
canal, showing it to be 120 ft. wide at the bottom ; 


the greatest width being 170 ft., and where vessels | 


are expected to lie this will be increased to 200 ft. 
with a proportionate increase in the width at the 
surface. From the geological examination of the 
district it is found that a considerable portion of the 
cutting will be in rock, allowing the slopes to be 
modified. As a comparison we give sections of the 
Suez Canal and the Amsterdam Ship Canal, the one 
44 ft. and the other 33 ft. less, showing that the 
promoters are determined to provide ample accom- 
inodation for working a very large traftic. While on 


this subject we cannot forbear to remark on the | 


extraordinary proposals that have been seriously 


made for cutting a second canal alongside the | 


present Suez Canal, instead of widening the exist- 
ing waterway. This is such a novel idea that the 
very mention of it strikes us with astonishment. 


The sectionalarea of the existing canal below wateris | 
354 square yards, and if widened to 120 ft., it would | 


be 4814 square yards, an addition of about 36 per 
cent. This would provide ample width. 


other, like an up and down line of railway? The 
Dutch, surely, should know as much about 
barge and ship canals as any nation, and they did 


not make parallel canals from Amsterdam to | 


Yminden a few years since. 

It is a universally recognised fact that vessels 
steer better, are more easily propelled, and are 
altogether more manageable when moving through 
a capacious waterway. The vessel in motion has 
to be forced through the water, and the particles 


Manchester Ship Canal. 








are thus pressed one against the other, and in 
confined spaces against the bottom and _ sides. 
Thus a greater friction is set up, which reacts upon 
the hull, deadens her speed, and at the same time 
prevents an equable flow of water to the rudder, 
and, in the case uf a screw, to the propeller also ; 
as a consequence the vessel becomes unmanageable. 
When a craft going even at moderate speed smells 
the bottom, as the term is, she probably ends in 
running ashore athwart the navigation. With two 
canals the speed of all vessels is brought down to 
the speed of the slowest, and any breakdown of 
machinery blocks the one road entirely. 

In these days of cheap dredging, the widening of 
the Suez Canal must be much less costly than 
cutting a second one, and as the work would be 
done on the slope of the existing waterway, the 
hindrance to vessels navigating would be slight, 
while the advantage of the work done would be 
felt day by day as it proceeded. It would merely 
be an extension of the present sidings or passing 
places until they ultimately joined. This question 
seems to have been but little understood by the 
majority of those who have been interesting 
themselves in the matter. We trust, however, 
that so palpable an error as making a second 
canal close to the Suez Canal will never be 
permitted. 

Land in the Mersey Valley is to be acquired for 
spoil banks, and thus one of the difficulties we fore- 
saw last year is openly met. 
rangement of placing the sluices alongside the locks 
is however still adhered to. Weare satisfied that un- 


less an alteration is made, and the sluices removed to | 


a considerable distance from the locks, for the 
reason then stated, the navigation of the canal will 
be rendered unnecessarily difficult whenever there 
is a moderate current. The speed of vessels must 
be checked on approaching the locks, which they 
must enter dead slow ; at this time the current 
through the sluices will be the only active power, 
and will undoubtedly draw vessels away from their 


Canal | 
making is not a new and unlearnt art, but where | 
can be found two canals running parallel with each | 


The objectionable ar- | 
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course towards the sluices. The site and dimensions 
| of the dock at the Manchester end, remain un- 


| nothing relative to this appears in the Parlia- 
| mentary notice. We should think, however, that 


| altered ; we published a plan of the arrangement in | Parliament will not allow the powers of the old 
| ENGINEERING, vol. xxxv., page 144. | Navigation Act to pass unchanged into the hands of 


The water area comprises four arms of 1700 ft., 
1300 ft., and two of 900 ft. in length respectively, 
with quays 200 ft. in width between each, thus 


| a new company. 


Times and circumstances have 
greatly altered since these powers were granted, and 
| the corporation who held them was differently con- 


affording great facilities forrapid despatch to be given | stituted, and had more limited means for using its 


to vessels using it. The dock walls are to be built 
| of cement concrete faced with brickwork, and are | 
| estimated to cost 36/. per lineal yard for a wall 
| 32 ft. high. 
| experience gained at Chatham, Liverpool, and else- 
| where, the walls might have been constructed of 
| properly mixed cement concrete throughout, es- 
| pecially as the bulk of the material is to be found 
on the spot. 

The estimated cost of this dock 
evidence last year is as follows : 
| Earthworks. = Vatts, Yard £8. 
| Cuttings, rock 895,000 2.8 119,333 6 8 
soft soil 3,851,200 1.3 240,700 0 0 


Total .. 4,746,200 360,033 6 8 
Masonry, concrete, and walling 
Hydraulic machinery, cranes, &. 
Conduits, culverts, and drains 
Metallings of quays .. Se aa wa 
Gates, sluices, machinery, roads, sidings, 

moorings, rails, fittings, sheds, end 
sundries va ay aa ; 





360,033 
233,745 
36,000 
2,654 


= 
4y 


141,450 0 0 


781,682 6 8 
| Contingencies 10 per cent... 78,168 4 8 


859,850 11 4 
| Land and buildings 171,812 0 0 
Total 1,031,662 11 4 
| The totals this year approximate very nearly to 
| the above figures. 
' The cost of the dock is estimated at 1,008,015., 


We should have thought after the | 


as given in 


| authority in an oppressive manner. 
The promoters of this scheme are endeavouring 
to float a joint-stock company as the only means by 
which they can hope to obtain the end in view, and 
| although they very properly contemplate handing 
| over the whole when completed to a trust to be 
| managed in the interests of the public, still this is 
an eventuality which by no means follows of 
| necessity, and the powers granted to the joint 
stock company should be safeguarded accordingly. 
| The commerce of London was very great before 
any docks were built, and at that time the mer- 
chandise brought by large vessels was transhipped 
| with lighters and so distributed ; at the present 
time merchandise is sent above bridge by lighters 
to a very considerable amount. The full advantage 
of deep water to the neighbourhood of Manchester 
would thus be more effectually realised, and we 
certainly think this is a noteworthy feature in the 
programme of the Ship Canal Company. 
| Undoubtedly much of the prosperity of Liver- 
| pool is due to the system of inland navigation con- 
| nected with the Upper Mersey. It has in the 
| Weaver Navigation, the Bridgwater Canal, and 
| the Leeds and Liverpool Canal three of the most 
|important waterways in the kingdom. The St. 
| Helen’s Canal and the Shropshire Union Canal are 
| now owned by railway companies, and consequently 
| the traffic has not been fostered. The goods 
carried by these tributaries amounts in the aggre- 


Suez Canal. 


fonteant — “> 





of which the land stands for 204,042I., and the re- 
mainder including 10 per cent. for contingencies 
803, 9631. 


cost 113,247]. 13s. For the nine branches of rail- 


way the total cost is 456,172/. 1s. 4d., which is | 


made up as follows : 


Tao Fy 


3ranch railway No. 1 
9 


” > 
ae ” 3 
Deviation railways No. 1... 


9 


” 


amuo coe 


9 ” 
Junction railway 8,927 


The canal works proper are estimated to cost 


3,920,1711. 11s. Td., as against 4,087,127/. for last | 
In addition to the above there is an item | 


year. 
| of 16,1611. Gs. 3d. for new roads, which gives a total 
| for all works above the estuary, of 5,513, 7671. 12s. 2d. 
| as against last year’s estimate of 5,633,9511. This 


| year in addition we get an insight into the cost of | 


| the estuary works, which are estimated at 1,390,4191. 


| for training walls, and for excavating and dredging | 
a low-water channel, making the grand total for | 


| the whole of the works in the estimate 6,904,1861. 


12s. 2d. The estimated price for dredging rock is | 
2s. 6d., and soft material 9d. ; the loss on dredging | 


| plant is put down at 100,000/., and in all the esti- 
| mates 10 per cent. additional is allowed for contin- 
gencies. 
| 10,000,000/., 8,000 
| of loan capital. 
We understand an attempt will be made to take a 
| certain class of craft further into the heart of the 
city along the old course of the canalised river, and 
with this view, the } urchas» of the Pomona Gardens 
_and other property in the neighbourhood of the 
| Irwell, in the direction of Hants Bank, is contem- 
plated. The intention is, we suppose, to carry out 
the necessary deepening of te Irwell under the old 
powers of the Mersey and Irwe 1 Navigation Act, as 


,000/. of share, and 2,000,0001. 


The dock at Warrington is estimated to | 


The company seek powers to raise | 


sisting Canal 


354 Square Yards 
erlurged 45) 2 


and Lake ¥ 





gate to several million tons per annum, and adds to 
the wealth of the kingdom and district as well as 
the prosperity of the Mersey Dock and Harbour 
| Board, whose docks, in conjunction with the docks 
at Garston owned by the London and North- 
Western Railway Company, afford the onlyaccommo- 
dation available for vessels over 300 tons burthen, 
| except during high spring tides. 
| By bringing ships to Manchester another system 
of canal navigation would be brought into imme- 
| diate contact with sea-going vessels to the benefit 
of the waterways and the districts served by them. 
This alone will tend to promote trade and foster 
industry. The Mersey, from its junction with the 
Irwell to Stockport, could readily be made 
navigable, and steps would doubtless be taken in 
this direction on the commencement of the ship 
canal. 

We believe that with scarcely an exception the 
landowners along the line of the proposed canal 
have been found amenable to the terms which the 
promoters have offered them. Sir Humphrey de 
Trafford, whose property near the docks and for 
several miles down the Irwell would be increased 
in value more than that of any other individual 
| proprietor, still opposes, with what hope we fail to 
see, as he virtually lost his case last year, when he 
had other property owners to assist him. 

The bulk of the deposited plans is increased 
largely this year by the addition of the plans and 
sections of the works in the estuary, and now 
number thirty-six sheets. The works in the 
estuary commence with a single training wall on 
the north side of the proposed channel at the 
| termination of the cutting through Astmoor Marsh. 
| The wall curves away from the shore at the upper 
| end with a view to conduct the flow from the upper 
| river into the channel, which then skirts the shores 
| of Runcorn. Here there is no intervening wall, 

and we apprehend considerable difticulty will be 
found in maintaining the desired depth for the new 
channel, 


| 
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The people of Runcorn were, however, up in 
arms for the preservation of the comparatively 
useless docks at the upper end of the town, and 
the rights of the owners of the foreshore, and to 
pacify them this plan has no doubt been lodged. 
It is to be hoped that some arrangement will be 
made for narrowing the channel opposite Runcorn 
to the width set out at, and immediately below, 
Runcorn Bridge, by advancing the foreshore to the 
line of the channel. The distance between the 
piers of the bridge is 300 ft., and this fixes the width 
of the channel at this place. Below it bends to the 
south. The promontory of No Man's Land is 
removed, and the training wall shown at a distance 
of 220 yards from the entrance to the Bridgwater 
Docks, and also of the Delamere Dock at Weston 
Point. The sill of this dock is laid at a foot below 
Old Dock sill. This was done some fifteen years 
ago, when the dock was built with a view to be ready 
for any improvement that might be made in the 
navigation of the Upper Mersey, although at the 
present time the river channels are at least 5 ft. 
above the level. 

The locks in the Weaver Navigation, as far as 
Northwich, have been reconstructed during the last 
ten or twelve years. They are 220 ft. by 40 ft., 
and have 15 ft. of water on the sills, clearly proving 
that the trustees, as advised by their officers, Mr. 
Leader Williams being the engineer, saw some 
years ago, that the time for the improvement of the 
Upper Mersey, was within measureable distance. 

The River Weaver drains some 550 square miles, 
and is the largest tributary of the Mersey, it flows 
into the latter just below Weston ; the navigation 
formerly followed the low-water channel of the 
stream past Frodsham, where the lock, now scarcely 
used, still remains. The course of the channel was 
as changeable as that of the Mersey still continues, 
and the difficulties and delays met with in navigat- 
ing it were so great that some sixty or seventy years 
ago the Weaver Trustees, acting under the advice of 
Telford, cut a canal three milestin length to Weston 
Point, and built a basin there. From Weston 
Basin, access is always obtained to the lowest chan- 
nel to Liverpool, for invariably either the Mersey 
waters or those of the Weaver flow sufficiently near 
the entrances to enable a passage for craft to be 
scoured from one or other of the docks at Weston 
Point. It is the intention of the promoters to train 
the Weaver water past Weston Point, and thus 
obtain the benefit to be derived from it as high up 
their new channel as possible. This is a policy to 
be applauded and one which we hope to see sanc- 
tioned, although the acting conservator is inclined to 
demur at it. It would in our opinion be a great mis- 
take to lose to the main channel of the Ship Canal the 
scouring power exerted by so large a body of water 
as flows down the Weaver and the tidal waters of 
its special estuary, for the sake of taking it by a 
newly constructed channel from Eastham. The 
expense would be very great, and the damage to 
the main channel of even greater importance. We 
fail to see the justice of the proposal to deprive the 
up-river interests of the advantage naturally 
belonging to, and except at rare intervals obtained 
by them. For although it is on record that the 
low-water channel of the Weaver has for a short 
time during this century kept on the Cheshire side, 
and discharged into the main channel six miles 
below Weston Point, this was an extraordinary 
occurrence and was not favourable to the navigation 
of the Upper Mersey. Even then these waters were 
not conveyed into the Sloyne, but were deflected 
by Stanlow Point, and carried with them the 
waters of the Gowy also. 








THE ARMAMENT OF TORPEDO BOATS. 

THE necessity of arming torpedo boats with 
light and efficient machine guns has been long fully 
recognised, for in consequence of the large and 
rapidly increasing numbers of this class of vessels 
in possession of the different navies, there is no 
doubt that in any future naval campaign they will 
be called upon to perform other duties besides that 
of attack on ironclads, and that there will be en- 
gagements of torpedo boats with each other, and 
with the armed guard boats, used to protect the 
larger fighting vessels against torpedo boat assaults.* 
Such guns will also prove very valuable for firing 
at electric search lights, for driving the gunners 
from the machine guns placed in exposed positions, 
and for covering a retreat. For all these reasons 





* Vide the ‘‘Story of the 3attle of Port Said,” En- 
GINEERING, vol. xxxv. pp. 1, 27, 51, 80, 111, 133. 





THE HOTCHKISS 37-MILLIMETRE TORPEDO BOAT GUN. 


those governments which possess navies have under 
consideration the development of torpedo boats 
into more perfect fighting machines than was con- 
templated when this means of attack was adopted. 
The principal difficulty in arming torpedo boats, par- 
ticularly those of the light second-class, is the extra 
weight which a gun and an adequate quantity of 
ammunition entails, and the consequent loss of speed 
thereby occasioned, but it would appear that the 
value of a gun armament outweighs to a great 
extent this disadvantage. The requirements of such 
armament may be summed up as follows : 

1. A minimum weight of armament and ammuni- 
tion supply. 

2. The smallest possible number of men to work 
the guns. 

3. Sufficient power of projectile to perforate and 
put hors de combat any existing torpedo, or other 
similar boat. 

4, Rapid fire and great facility of pointing during 
the swiftest motions of the boat. 

5. The use of the same ammunition carried by 
the machine gun armament of the larger vessels, so 
that the supply of the torpedo boats may be re- 
plenished from their magazines if necessary. 

6. A fore-and-aft fire, and if possible an all-round 
fire, so as to provide equally for an attack or a 
retreat. 

7. The smallest possible reactions and vibrations 
from firing so that no spetial strengthening of the 
existing torpedo boats may be required in order to 
stand the shock of the discharge. 

One type of gun* which is now being largely 
adopted in Continental and other foreign navies for 
arming the so-called first-class and larger-sized 

* For illustrated description of the Nordenfelt machine 
guns, see ENGINEERING, vol. xxxv. pp. 51, 77, 123, 147. 








torpedo boats, is the 37 mm. (1.46in.) Hotchkiss 
revolving cannon ; the total weight of this gun with 
its pivot and socket is 550 1b. It can be worked by 
two men and fired at the rate of about sixty shots 
per minute, the explosive shell employed having an 
energy sufficient to penetrate any existing torpedo 
boats, while canister can also be used against open 
boats at short ranges. As the recoil is very slight, 
no strengthening is necessary from this cause for the 
torpedo boats. 

This gun is, however, considered too heavy for 
the armament of the lighter second-class torpedo 
boats, for which purpose Messrs. Hotchkiss and Co. 
are now manufacturing a rapid-firing single-barrel 
gun adapted for the same ammunition as the 37 mm. 
revolving cannon. This class of gun has been 
adopted to a greater or less extent in fifteen dif- 
ferent navies. 

Figs. 1 and 2 are general views of this gun, 
which resemble a large wall-piece mounted on a 
pivot ; the breech-block slides vertically through a 
mortice and is actuated by a lever, forming at the 
same time the trigger-guard. As will be seen it is 
provided with a stock, which bears against the left 
shoulder of the operator, and on the right is a 
pistol-grip for pointing, so that without the aid of 
any elevating or directing mechanism the work of 


| sighting and firing (as is the case with the revolving 


| balanced in the trunnions. 


cannon) is placed in asingle hand, which, the makers 
claim, gives more accurate work, and better results 
are obtained than with any combination of men to 
sight and fire. The body of the gun is made of 
Whitworth’s fluid compressed steel, it is square at 
the breech, and the trunnion ring (of steel) is 
screwed on in such a place that the gun is exactly 
The breech action con- 


| sists of the square wedge A with rounded corners, as 


shown in the details. It runs in guides B Bon each 
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side, and its run is limited by the set-screw p Fig. 6. 
It is moved up and down by means of the crank C, 
bearing in the right side of the breech, the pin ¢ of 
which works in a curved groove D in the wedge. This 
crank C carries the lever handle E, which serves to 
open the breech by pushing it downwards and 
away, and to close the same by drawing it towards 
the pistol-grip. The firing mechanism consists of a 





-A-—s 


plate and strikes the cap in the cartridge on pulling 
the trigger. This hammer F is mounted on a 
rocking-shaft G, which is provided with an arm gon 
the outside of the wedge. 

The lever handle E carries a cocking cam e, which 
bears on the arm g of the rocking-shaft, and in this 
manner by swinging the lever handle downward the 
hammer E is drawn backwards, or cocked. There 














| sear H which catches on this projection and holds 
the hammer back until released by pulling the 
| trigger, which in turn catches on the trigger sear H. 
| The V shaped mainspring I is carried by the hinged 
| piece K, arranged so as to be easily opened in case 
| the spring should break and require replacing. The 
| upper branch of the spring bears against a projec- 
|tion on the hammer F. The cartridge ex- 
| tractor I is a prismatic piece of steel, forming at its 
| further end the hook / and running in a recess on 
| the interior left cheek of the breech and parallel to 
the bore of the gun. It has on its under side a 
| stud Z!, which works in a groove M on the left side 
| of the wedge. This stud /' for a timeruns in the 
| straight portion of the groove, but as soon as the 
| wedge is so far withdrawn that the opening N coin- 
| cides with the chamber, the stud runs in the 
| inclined part of the groove which causes the ex- 
| tractor to be moved back quickly, and the fired 
cartridge case is in this manner extracted and 
thrown out of the gun. 
| The stock O is of wood, fitted into a gun-metal 
| holder ; it is attached to the breech of the gun by the 
| screw P. Thestock can be dismounted by turning the 
| screw a quarter ofaturn. To prevent the slight shock 
of discharge being felt by the gunner there is 
| an india-rubber tube o attached to the back of the 
| stock, this forms a very elastic buffer. The pistol- 
| grip Q is of gun-metal, it is hollow, and is attached 
| to the breech by two screws. This carries the 
| trigger q, and serves at the same time to direct 
| the gun by means of the right hand, thus leaving 
| the left hand free to feed in the cartridges. 

The front sight is a plain steel point attached by 

acollarto the gun. The rear sight is a folding leaf, 
| which has a certain number of fixed sights with 
| the usual notch, corresponding to elevations from 
200 to 200 metres, and giving at the same time the 
| permanent deviations, so that the gunner may pass 
| from one range to the other without interrupting 
| the fire. 

The pivot and socket are of gun-metal, the case 
| of the latter being made according to the shape of 
| the conning tower, or other part of the boat to 
| which it is to be fixed. The pivot carries the gun 

by its trunnions, and fits in the socket so that it can 


hammer F with a point which penetrates the firing | is a small projection f on the hammer and a trigger | rotate, thus forming a universal joint, and allowing 
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the gun to be trained in any direction. In order 
to reduce the action of the recoil on the boat as 
much as possible, the following description of recoil 
buffers is applied to the pivot. 

The trunnion bearings are bored considerably 
larger than the diameter of the trunnions, and 
the cireular space between the two is filled 
with soft india-rubber, entirely inclosed in flanged 
rings which fit over the trunnions and in the 
trunnion bearings, so that on the action of the 
recoil, a certain flow of the rubber takes place, 
and allows in this manner a recoil of a few milli- 
metres in the trunnion bearings, sufficient to reduce 
the sharp shock on the fastenings without in any 
way causing inconvenience to the gunner. 

One man can, witha little practice, fire this gun 
with the rapidity of about twenty shots per minute, 
but the time required, if the shots are carefully 
aimed, is far greater. The following are the prin- 
cipal dimensions : 


Calibre am as <n 37mm. ‘1.46 in. 
Length of bore(20calibres) 740mm. 29.14in. 
( Number of grooves 12 12 
| Depth of grooves... 
Helicoidal | (uniform) ee 0.4 mm. .016 in. 
rifling | Width of lands 
left-hand } (uniform) ms 2 mm. 08 in. 
twist. | Pitch of rifling 
| (in calibres) ... 29.9 29.9 
( Angle of rifling... 6 deg. 6 deg. 
Weight of gun ... se 33 kilos. 72.6 lb. 
Length of gun (without 
the stock a .. 840mm. 33.08 in. 
Total length of gun with 
the stock in .. 1140mm. 3 ft. 8.88in. 
Weight of pivotandsocket 25kilos. 55 Ib. 
Ammunition. 
Total weight of shell 
charged and fused 450 gr. 15.84 oz. 
Bursting charge ... 22 gr. .77 02. 
Length of projectile 33mm. 1.30 in. 
Charge of powder... fe 80 gr, 2.8 oz. 
Weight of metallic cart- 
ridge case a = 95 gr. 3.34 02. 
Total length of complete 
cartridge... ae se 167 mm. 6.57 in. 
Total weight of complete 
cartridge... ms ae 630 gr. 1.2 Ib. 
Initial velocity with ordi- 
nary French Ripault 
cannon powder ... Ae 402 m. 1318 ft. 


The manipulations for loading and firing are: 
1. The lever handle is thrown down by pressing 
with the thumb of the right hand. 2. The cart- 
ridge is inserted with the left hand. 3. The lever 
is returned to place with palm of the hand, which 
raises the block to its proper position, when the 
gun is ready for fire. After firing the lever is 
thrown down sharply, and the empty cartridge shell 
is thrown clear of the gun. 

The manner in which the gun is fitted on the 
torpedo boat will greatly depend on the construc- 
tion of the vessel, but in most cases placing it on 
the conning tower appears the easiest and best, 
as nothing else is necessary but to bolt the socket 
on the top of the tower. The gunner is fairly pro- 
tected by the conning tower, and the mounting of 
the gun itself against the enemy’s fire. On the 
second-class torpedo boats, the single-barrel rapid- 
firing gun can usually be mounted sufficiently high 
so as to clear the funnel, thus giving an all-round 
fire. A light grating is then necessary for the 
gunner to stand upon so as to give him the neces- 
sary height to work the gun. This arrangement 
has been tried in Denmark and Austria with entire 
success, and is shown in Fig. 11. 

In the first-class and larger boats where the 
funnel is placed abaft the conning tower, and too 
high to be cleared by the gun, it will often be found 
advisable, so as to obtain a fore-and-aft fire, to use a 
pair of single-barrel guns, one mounted on each 
side of the vessel, an arrangement adopted by the 
Russian and Victorian (Australia) navies, but this 
manner of placing the guns would only be practical 
on large torpedo boats, asit requires columns fitted 
like boats’ davits, which can be dismounted if 
necessary, and small hinged gratings projecting 
over the sides of the boat for the men to kneel upon 
to work the guns. The total of fittings in this case 
would make about 150 lb. additional weight for 
each gun. (See Figs. 12 and 13). 

By mounting one of the guns one each side cf 
the conning tower, instead of on special columns, a 
fore-and-aft fire can be obtained with less weight 
than inthe preceding case, as the socket for the gun 
pivots can be fitted direct to the sides of the conning 
tower, and its strength can be utilised for absorbing 
the action of recoil (Fig. 14). 

In large torpedo b vats, the revolving cannon will 


be best mounted on the conning-tower as shown in 
Fig. 15. 

The number of rounds of ammunition for each 
gun will naturally be greatly affected by the total 
weight considered possible for the boat to carry 
without too great a loss of speed. The time any 
torpedo boat would be able to use its gun will be 
extremely short, and therefore no doubt 120 rounds 
per gun would be sufficient, particularly for the 
boats attached to the larger vessels, in which case 
the replenishment of ammunition is comparatively 
easy. 

The total weight of gun, ammunition, &c., would 
be distributed as follows for a single-barrel Hotch- 
kiss gun : 


kilos. lb. 
Weight of 37-millimetre single 
barrel rapid-firing gun aes 34 74.8 
Weight of universal pivot for 
same = os se ie 15 33 
Weight of socket and fastenings 10 22 
. accessories and reserve 
parts ie a ds ‘ss 7 15.4 
120 rounds of ammunition, each 
—_—.. . -— »— 1S wa 
Two steel plate ammunition 
chests, each to carry 60 rounds, 
each 10 kilos. 250 gr. ... 20.5 45.1 
OCR... nee ase 162 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue late hour at which the meeting of the In- 
stitution of Mechanical Engineers terminated on the 
evening of the 24th ult. compelled us to deal 
very briefly with the matter in our last issue, and in 
fact to dono more than note the most salient points 
in the proceedings. We now propose to speak of 
the meeting more fully—a course which will, 
however, necessitate a repet tion of some of the 
facts contained in our last week’s article. 

As we stated in our last issue, the annual general 
meeting of yesterday week (which was held in the 
hall of the Institution of Civil Engineers) was un- 
usually well attended, the great interest evidently 
taken in the changes in the staff proposed by 
the Council having drawn together a greater 
number of members than we ever remember to 
have seen at any but the summer provincial meet- 
ings. The chair was taken by the President, Mr. 
Percy G. B. Westmacott, and, as usual, the pro- 
ceedings were commenced by the reading of the 
minutes of the preceding meeting, namely, that 
held at Birmingham in November last ; but on the 
President asking whether it was the pleasure of 
the members that these minutes should be signed 
as correct, it was objected by Mr. Arthur Paget 
that they were not correct, inasmuch as they 
omitted all mention of the announcement which 
had been made at the Birmingham meeting by the 
President with reference to the changes which it 
was intended to make in the management of the 
staff, and the honorarium of 1000/1. which it was 
proposed to give to the assistant-secretary on his 
discharge. This omission, Mr. Paget pointed out, 
was an important one, and he moved that the 
minutes should be corrected by the insertion of the 
account of the President’s announcements as given 
in the last number of the official proceedings.* In 
reply to Mr. Paget, it was stated by the President 
that the minutes were in his opinion sufficiently 
complete ; but Mr. Paget’s motion was seconded 
by Mr. R. Price Williams, and supported by other 
members, and when put to the meeting it was 
carried with very few dissentients. 

The next business was the reading of the annual 
report, this being done by Mr. W. R. Browne. 
From this report it appears that at the end of 1883 
there were 1440 names of all classes in the roll of 
the Institution, as compared with 1370 at the end 
of the previous year. During 1883 there had been 
added to the register 113 names of all classes, while 
22 were lost by deceases and 21 from other causes, 
leaving a net gain of 70. The receipts for the year 
had been 46901. 1s. 5d., and the expenditure 
41961. 12s. 3d., thus showing an excess of receipts 
over expenditure of 493/. 9s. 2d. ; while at the end 
of 1883 the capital of the Institution in investments 
and other assets amounted to 15,0501 13s. 3d., the 
liabilities being nil. The Institution is thus ina 
most flourishing condition financially, while, as was 
subsequently explained by the President, the ex- 
penditure during the last year was greater than 
usual owing to the summer meeting being held in 








*"Phis announcement was fully quoted by us in our 
article of the week before last (vide page 59 ante.) 





Belgium and some other special causes, so that the 
balance accumulated during the past year was less 
than it would have been under ordinary conditions, 

The paragraph of the report following that deal- 
ing with financial matters ran as follows : ‘‘ At the 
‘¢ Birmingham meeting it was announced by the 
‘“‘ President that the Council proposed to present 
‘‘ to the assistant-secretary, on the occasion of his 
‘* leaving the Institution, an honorarium of 10001, 
‘¢ course which they felt sure would meet with 
‘‘ the approbation of the members. They now ask 
‘*the approval of the members of this arrange- 
‘¢ment.” We have quoted this paragraph verbatim 
because, as will be seen presently, it gave rise to a 
most important discussion which is calculated to 
havea material influence on the future conduct of 
the affairs of the Institution. 

With regard to the research committees, the report 
stated that the experiments of the Committee on 
Friction would shortly be renewed, while owing 
to the difficulties in the preparation of suitable 
material the investigations of the Committee who 
were dealing with the Hardening of Steel had not 
during the past year been able to attain results of 
so conclusive a character as Sir Frederick Abel had 
hoped. The results would, however, be described 
ina report to be submitted at a future meeting. 
As regarded the Committee on Rivetting, the 
experiments named in the last annual report had 
been carried out, and a report on them was being 
prepared by Professor Kennedy. 

On the conclusion of the reading of the report, 
the President stated that there were a few points in 
it which he considered required some explanation 
on his part. Commenting on the unusually large 
number of deceases amongst the members during 
the past year, Mr. Westmacott referred in well- 
chosen terms to the great loss which the Institution 
had sustained in the death of its past-president, Sir 
William Siemens, and after a few remarks on the 
financial features of the report he proceeded to deal 
with the paragraph which we have quoted above 
referring to the honorarium which the Council pro- 
posed to present to the assistant-secretary. With 
reference to this matter he observed that in the 
early days of the Institution the secretarial duties 
were performed by Mr. Marshall, who was a pro- 
fessional man and devoted to these duties such 
time as hecould spare. As the Institution grew, and 
the professional demands upon Mr. Marshall’s 
time increased, it became necessary to appoint an 
assistant-secretary, and in 1869 Mr. Bache (who 
had, we may remark, then been for many years 
in the service of the Institution) was so appointed. 
When the Institution moved its head-quarters 
to London, and Mr. Marshall was succeeded by 
Mr. Browne, this position of Mr. Bache’s was main- 
tained. In the spring of last year Mr. Browne 
sent in his resignation through the President, and 
on April 11th last this resignation was placed 
before the Council, the President at the same time 
recommending the Council then and there to take 
steps to appoint a successor to Mr. Browne, and 
also suggesting the appointment of a Committee to 
go into the whole question of the secretaryship. 
The Committee was appointed and consisted of 
Messrs. Hawksley, Cowper, Webb, Rennie, Ander- 
son, and Tomlinson, the Council urging the Com- 
mittee to make arrangements for retaining Mr. 
Browne’s services. The Committee examined into 
matters and eventually, at the request of the Pre- 
sident, a suggestion was worked out by the secretary 
and made to the Committee, who qualified it and 
put it into shape and then submitted it to the Council 
for their consideration. The report of the Committee 
was brought before the Council at a special meeting, 
and after a long discussion its further consideration 
was adjourned until the meeting at Birmingham, 
when, after the Council had made certain altera- 
tions, the report of the Committee was passed, the 
result being the proposed alteration in bye-law 
No. 21, which, it had been announced, would be 
submitted to the members at the meeting last week. 
The President went on to say that under the new 
arrangement the subordinates of the staff would be 
paid by the Council direct as heretofore, and that 
the only alteration in the personnel would be the 
appointment of a corresponding clerk at a salary of 
about 150/. per annum and the abolishing of the 
office of assistant-secretary, an alteration by which 
a saving of about 300/. a year would be effected. 
The Council, he added, had assured themselves that 
the work could be efficiently done by such a staff. 
It was to be understood that, under the new 
arrangement, as long as the secretary performed his 
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duties in a satisfactory manner, he should be at 
liberty to employ his leisure moments as he pleased, 
it being further understood that he should not do 
any work that might prejudice the interests of the 
Institution or those of individual members. As re- 
garded the qualifications of a secretary, Mr. West- 
macott expressed himself strongly in favour of the 
appointment of a professional man, and said that in 
his opinion ‘the secretary should be a professional 
‘‘man of standing—in our case an engineer of 
“standing, and who is acknowledged as such outside 
“¢ the limits of the Institution—and that he should 
‘‘ be capable and able to correspond with and meet 
‘‘ leading men of science upon his own ground and 
‘ ypon equal terms.” In conclusion the President 
announced that the Institution had received an in- 
vitation to hold its next summer meeting at Cardiff. 

Mr. Westmacott in his remarks upon the report 
discharged his duties with great judgment, and 
undoubtedly did the best that could be done in 
support of the action of the Council ; but his ex- 
planations as to the causes which led to the dis- 
missal of Mr. Bache were evidently not satisfactory 
to the members present, and his remarks as to the 
secretary being left free to engage in professional 
work, evoked numerous expressions of disapproval. 
It was noted, too, that he gave no information as 
to the withdrawal by Mr. Browne of his resigna- 
tion after it had been accepted by the Council, nor 
as to the conditions under which Mr. Browne was 
still holding office. At the conclusion of his obser- 
vations the meeting was addressed by Mr. Daniel 
Adamson, who strongly condemned the present 
action of the Council as not being in accordance 
with the rules of the Institution. Although 
himself a member of Council, he was, it appears, 
not present on the occasion when the changes 
now proposed were discussed, and he spoke most 
warmly of the services of the assistant-secretary, 
whose dismissal he regarded as most unwise and 
unjust. As regarded Mr. Browne he maintained 
that according to the bye-laws of the Institution 
(which enact that the secretary shall be appointed 
by the members at an annual or special meeting), 
the Council had no right to reappoint a secretary 
whose resignation had been accepted. Mr. Adam- 
son also differed from the President in his views 
as to the qualifications desirable in a secretary, and 
maintained that Mr. Bache fully fulfilled the re- 
quirements of the oftice. In conclusion he proposed 
the following resolution: ‘‘That, in the opinion 
‘‘ of this meeting, as the secretary sent in his resig- 
‘¢ nation, which was in due course accepted by the 
“¢Council to take effect on Monday, January 19, 
‘1884 (such notice being given on July 19, 1883), 
‘Cand this was recorded in the minutes of the 
“* Council, Mr. Browne is not now the secretary of 
“the Institution.” 

On the conclusion of Mr. Adamson’s remarks, 
the President stated that the Council had been 
advised that they were legally entitled to accept 
or reappoint the secretary so long as he was still 
in office, but in reply to this Mr. Adamson ob- 
served that he had obtained counsel’s opinion on 
the point and that it was quite to the contrary 
effect. This opinion he handed to the President for 
the consideration of the Council. 

Mr. Adamson’s resolution was seconded by Mr. 
W. L. Wise, and after some brief remarks by Mr. 
Charles Hawksley, Mr. Charles Cochrane, and Mr. R. 
Price Williams, the meeting was addressed by Mr. 
EK. H. Carbutt, who, in a powerful speech, con- 
demned the course taken by the Council, and 
moved the following amendment to Mr. Adamson’s 
resolution : ‘*That the part of the report referring 
‘*to the alterations in the staff of the Institution 
‘* shall be referred back to the Counc] for re- 
‘* consideration, with instructions to them to try 
‘*and retain the valued assistance of Mr. Bache, 
‘and not to diminish either the number or efli- 
‘* ciency of the staff.” This amendment was seconded 
by Mr. R. Price Williams, and was supported by 
Mr. Markham, Captain Douglas Galton, R.E., 
Mr. Rapier, Mr. Homersham, and Professor R. H. 
Smith, while Mr. F. W. Webb, Mr. E. A. Cowper, 
and Mr. Jeremiah Head, spoke in favour of the 
action of the Council, and Mr. Boyd proposed 
another amendment to the effect that the latter 
part of Mr. Carbutt’s amendment containing the 
reference to Mr. Bache should be omitted. Mr. 
Boyd’s amendment, was seconded by Mr. P. D. 
Bennett, but on being put to the meeting it was 
lost, and Mr. Adamson having withdrawn his reso- 
lution, Mr. Carbutt’s amendment was then carried 
by an enormous majority, the effect being that the 


annual report instead of being accepted has been 
remitted to the Council for reconsideration and 
modification. 

This decided expression on the part of the mem- 
bers appeared to take the Council by surprise, and 
after a short pause the adjournment of the meeting 
was moved by Mr. John Robinson on the score that 
the Council required time to consider their position. 
This motion was seconded by Mr. R. H. Tweddell, 
but on being put to the members it was negatived 
by a large majority, and the business of the meet- 
ing was therefore continued, Mr. W. R. Browne 
announcing the result of the ballot, which showed 
the election of Mr. I. Lowthian Bell as President, 
Mr. Charles Cochrane, Mr. Richard Peacock, and 
Mr. F. W. Webb as vice-presidents, and Mr. W. 
Boyd, Mr. D. Greig, Mr. Arthur Paget, and Sir 
James Ramsden as members of Council. 

Mr. Westmacott, in retiring from the presidential 
chair, then briefly addressed the members, and 
thanked them for the support they had accorded 
him during his term of office, concluding by intro- 
duciag his successor, Mr. I Lowthian Bell. Mr. 
Westmacott has certainly during his presidency dis- 
charged the duties of his office in a manner which 
has left nothing to be desired, and it is not sur- 
prising, therefore, that his farewell words were 
warmly received. The chair was then taken by 
Mr. I. Lowthian Bell, to whom the members ac- 
corded a hearty welcome, while the proceedings 
were brought toa conclusion by a vote of thanks 
to the retiring President, proposed by Mr. T. 
Hawksley, and carried by acclamation. 

On the resumption of the meeting on Friday 
evening, the 25th ult., the chair was taken by Mr. 
Charles Cochrane, who announced that Mr. Bell, 
who—as most of our readers are aware—has but 
recently recovered from a very severe illness, was 
not well enough to attend. A number of the 
Council were also absent, and altogether the 
Council table presented a remarkable contrast to its 
appearance of the evening before. On the proceed- 
ings being opened the chairman announced that Mr. 
Browne desired to make a few observations. In 
commencing his remarks Mr. Browne stated that he 
spoke from a position which he had not occupied 
for the past five years, namely, that of a member 
of the Institution. With reference to the counsel’s 
opinion which had been handed in by Mr. Adam- 
son on the previous evening, and according to which 
the Council had acted in excess of their legal power 
in accepting his (Mr. Browne’s) withdrawal of his 
resignation, he observed that this involved a point 
of law on which legal advisers might and did differ; 
but that he had no desire to involve the Institution 
in legal expenses, or to raise the question, and that 
therefore he wished it to be understood that as far 
as his personal wishes were concerned, his connexion 


the Council arranged to dispense with the notice 
stipulated by the bye-laws. What the intention of 
the Council may be on this point was not announced 
on Friday evening, but we trust that they will at 
once officially accept Mr. Browne’s last resignation 
and so save further complications. 

At the conclusion of Mr. Browne's remarks, the 
minutes of the proceedings at the meeting of the 
evening before were read and passed, and the chair- 
man, Mr. Cochrane, then put to the meeting the 
alteration of bye-law No. 21, which it had been 
announced would be proposed by the President. 
Mr. Cochrane stated, however, that in order to 
make this new bye-law accord perfectly with some 
other rules of the Institution a few verbal altera- 
tions had been made and as actually put to the 
meeting it read as follows : ‘‘ That bye-law No. 21 
‘* shall hereafter read as follows: ‘It shall be the 
‘* duty of the secretary, under the direction of the 
“* Council, to conduct the correspondence of the In- 
** stitution ; to attend all meetings of the Insti- 
“tution, and of the Council, and of Committees ; 
‘* to take minutes of the proceedings of such meet- 
‘‘ings; to read the minutes of the preceding 
‘‘ meetings, and all communications that he 
‘*may be ordered to read; to superintend the 
‘* publication of such papers as the Council may 
‘direct ; to have the charge of the library ; to 
** direct the collection of the subscriptions, and the 
‘* preparation of the account of expenditure of the 
‘* funds ; and to present all accounts to the Council 
‘* for inspection and approval. He shall also engage 
‘* (subject to the approval of the Council), and be 
‘* responsible for all persons employed under him, 
‘* and to set them their portions of work and duties ; 
‘* and all members or others calling shall be referred 
‘* to the secretary when necessary. He shall conduct 
‘* the ordinary business of the Institution in accord- 
‘* ance with the articles and bye-laws, and the direc- 
‘* tion of the President and Council, and shall refer 
‘* to the President in any matters of difficulty or im- 
‘* portance, or requiring immediate decision.’” This 
resolution was seconded by Mr. Henry Chapman 
and passed by the meeting. 

The next business was the proposal by Mr. 
Arthur Paget, of the resolution of which he had 
given notice, namely : ‘‘ That words to the follow- 
‘*ing effect shall be added to bye-law No. 20:—‘ The 
‘* secretary shall devote the whole of his time 
“to the work of the Institution, and shall not 
‘* engage in any other business or profession.’” In 
bringing forward this motion Mr. Paget observed that 
in view of the strong expressions of opinion on the 
previous evening there could be no doubt as to the 
views of the great body of the members on the sub- 
ject to which his resolution referred, and it would 
| be quite unnecessary therefore for him to detain 
| them with any lengthy observations in support of 





with the Institution as secretary ceased from that | it. The motion was seconded by Mr. P. D. Bennett, 
moment. He simply left it in the hands of the|and supported by Mr. R. H. Tweddell, Mr. 
Council as to whether they would wish him to con- | Jeremiah Head, Mr. W. S. Hall, Mr. D. Joy, Mr. 
tinue as secretary for a few days until a successor | E. H. Carbutt, and Mr. R. C. Rapier, while on 
was appointed, or whatever else they might deter- | being put to the meeting it was carried unanimously, 
mine. With regard to private practice he main- | the Chairman setting the example by holding up his 
tained that never at any time when he was engaged | hand in favour of it. This question may therefore 
as secretary or since, had there been any under-} be considered to be decisively settled, and in a 
standing or hint, that when he had done the work | manner eminently satisfactory. Whatever may 
of the Institution, his time was not his own to do} have been the doubts as to the privileges of the 
with it what he pleased. After some remarks on | secretary in the past there can be none in the future, 
the manner in which the work of the Institution | and the next secretary—whoever he may be—vwill 
had been done during his secretaryship, a point on | know to begin with what his position really is. That 
which he challenged comparison with any other | the new rule will be highly advantageous to the best 
institution in the world, Mr. Browne concluded by | interests of the Institution there can be no doubt 
thanking those with whom during his term of office | whatever. 

he had had cordial relations. 


Mr. Browne’s speech was a straightforward one, Friction EXPERIMENTS. 


and well delivered, and it appeared to be the 
general opinion in the room that from the time of 
his having announced his desire to resign the 


Mr. Paget’s motion having been passed the meet- 
ing settled down to the consideration of papers, 
and the adjourned discussion upon the first report 








secretaryship that office became vacant. It is, | on friction experiments, which was presented to the 
however, by no means clear that this is the case. | Council on September 28, 1883, and published by 
Of course assuming the soundness of the counsel’s | us on page 451 of our last volume, was concluded 
opinion, handed in by Mr. Adamson the night} by Mr. Beauchamp Tower reading his reply to the 
before—and there is, so far as we are aware, no| various speeches at the last meeting. The first 
reason to doubt the soundness of this opinion—the | portion of his remarks were inaudible to the greater 
oftice of secretary was already vacant when Mr. | part of the audience, until he changed his position 
Browne made his announcement to the meeting, |to the platform. He then said the value of the 
and this announcement was therefore unneeded. | method of lubrication employed in the experiments 
On the other hand, if the Council had acted within | —that is of allowing the shaft to run in a bath of 
their legal rights in accepting the withdrawal of oil, so that the bearing was constantly flooded— 
Mr. Browne’s former resignation, it would, accord-|was such that the friction was reduced to one- 
ing to the bye-laws, be necessary for him to give} seventh of what it was when the lubricant was 
six months’ notice of his intention to resign, and | supplied drop by drop in the usual way. It was 
his resignation publicly made on Friday evening, | quite possible to apply oil profusely and yet not 
would thus not take effect for six months unless’ waste it, if suitable arrangements were made to 
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catch it and pump it back again. The great point 
in its use was to pour it, and not to dribble it on 
to the running surface. The reason why this was 
not done in the cases where it would be most 
advantageous was that until these experiments its 
value had not been generally recognised. And yet 
it was pretty evident that it was not entirely un- 
known, because at the trials of marine engines the oil 
was poured all over the working parts most lavishly. 
Instead of this being an exceptional condition, 
resorted to once in ,the life of an engine, it ought 
to be the normal state; but the oil, instead of 
running into the bilge as it now did, ought to be 
used over and over again. There was a great 
difference in the amount to which working surfaces 
could be loaded, according as the pressure upon 
them was constant or alternate in direction. Since 
the last meeting he had learned that this difference 
was greater than he had then stated. On locomo- 
tive axles a pressure of 300 lb. per square inch was 
avout the limit, while the crank-pins would carry 
1000 lb. upon the same area without seizing. Mr. 
Halpin had pointed out that at high speeds a 
considerable amount of the energy of the steam 
in the earlier part_of the stroke, was absorbed by the 
weight of the piston and connecting rod, and this 
relieved the crank-pin of part of the pressure, 
amounting at forty miles an hour to one-third or 
one-fourth. The Committee had met with one fact 
that had come upon them unexpectedly. In con- 
structing the apparatus they had used they had 
provided a large dash-pot to prevent oscillations, but 
in practice they found that they did not require 
it. The journal had been run at such a rate that 
increased friction followed an increase of speed, 
and under these conditions the indications had been 
perfectly steady. In the earlier trials, before the 
oil bath was used, this had not been the case, and 
there had been a good deal of oscillation. They 
kept the oil bath at a constant temperature, 
and consequently all the conditions were constant, 
and he believed that if the experiments were re- 
peated exactly the same results could be attained, 
which was more than could be said for tests made at 
varying temperatures, and with the common method 
of lubrication. When investigators found that the 
friction decreased as the speed rose, it was due not 
to the variations of velocity, but to increased 
fluidity of the oil, owing to the rise in the 
temperature. One difference between Professor 
Thurston’s experiments and the Committee’s was 
that the former were tried at slow speeds, and the 
latter at high speeds. 

Mr. J.C. Fell said that the Institution should 
be very careful lest it lent the weight of its 
authority to false conclusions. The load upon the 
experimental bearing was upon the same side as that 
through which the lubricant is usually admitted. 
This was similar to the conditions under which 
axles of rolling stock ran, but it was not universal, 
as often the load was on the bottom of a journal 
while the oil flowed on to the top, and this might 
vary the results. This was a point upon which a 
reservation ought -to be made. End-play in a 
bearing might also make a great difference, and, as 
a matter of fact, there was generally end-play in 
a bearing. The speaker suggested, as the mem- 
bers were a practical body, with no time for 
theoretical researches, that when a theory was 
presented to them it should be done so, as far as 
possible, in some concrete form which would strike 
the eye, and thus be impressed on the mind. The 
effect of figures was very fugitive. He would, 
therefore, suggest that the accounts of such researches 
as these should be supplemented by diagrams of 
bearings which most perfectly embody the results 
discovered, and then the members would carry 
them away in their minds. 

Mr. W. E. Rich pointed to the bearings of 
Messrs. Ransome and Co. as examples of high-speed 
journals, and explained that they were lubricated 
by a long slot in the underside, filled with cotton, 
into which the oil rose by capillary attraction. 
These were very successful bearings, and he wished 
to know whether the Committee had seen and tried 
them. 

In reply Mr. Tower said that it was quite im- 
possible ‘to try all kinds of bearings. It was 
necessary to choose a typical form and keep to that. 
No doubt the end-play of axles did modify the 
action of the lubricant. This was shown by the 
fact that at high pressures he could not get the oil 
to flow down the holes, while it was perfectly well 
known that there was no such difficulty in actual 
practice. The worst place for the lubricant to 
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enter a bearing was at the middle of the seat of | 
pressure. It should go in where there was no| 
pressure, and be carried round by the shaft. | 
Ransome’s method was substantially the same as | 
the Committee’s. 

A vote of thanks was then passed to Mr. Tower. | 


HvuGHes’ Maenetic BaLance. | 


A paper “On the Physical Condition of Iron | 
and Steel” by Professor D. E. Hughes, F.R.S., | 
which we shall publish in our next number, was | 
then read by Mr. W. R. Browne. At the close the | 
author explained the construction and use of his | 
instrument, which he called a ‘‘ magnetic balance.” 
It consists of a delicate magnetic needle, 2 in. | 
long, suspended by a single fibre, and carrying a | 
pointer standing over a zero mark. The move- | 
ment of the needle to either side is limited by stops 
to 0.2 in., and it is placed due north and south. 
When the north end of the needle and its zero index | 
are north the needle rests parallel with its index, 
but the slightest external influence, such as a piece 
of iron =, in. in diameter, placed 4 in. distant from 
it, will deflect the needle. If there be placed on 
the opposite side of the needle, and at the same 
distance, a wire possessing absolutely the same 
polarity, of similar name and force, the two balance 
each other, and the needle returns to zero; and if the 
magnetic value required to balance the first piece of 
wire be known the magnetic value of both is known. 
The iron whose condition is to be investigated may be 
in the form of wires, rods, bars, or any shape desired, 
and is placed ata fixed distance resting against a stop. 
The centre of the iron should be in a line with the 
centre of the needle, and it should lie east and west, 
at right angles to the needle, so as to be free from 
the influence of the earth’s magnetism. Its effect 
upon the needle is balanced by a compensator at 
the opposite side, consisting of a steel bar magnet 
1.18 in. wide, .39in. thick, and 2.36 in. long. 
This turns in a horizontal plane on its axis, carry- 
ing with it a pointer moving over a graduated scale. 
Generally this bar magnet is parallel with the 
needle, its pointer and that of the needle being both 
at zero, but when it is wished to measure the 
amount of magnetism in a given piece of wire, the 
bar magnet is made.to pass through an angular dis- 
placement necessary to balance this force, and its 
index readings are taken as the comparative values. 
In order to magnetise the specimen of iron, if re- 
quired, by an electrical current, it is surrounded by 
a coil of insulated wire, and is thus converted into 
the core of an electro-magnet. Now as this coil 
acts upon the needle independently of the iron, it 
has to be balanced by an opposing coil on the oppo- 
site side. -A reversing key is provided to change 
the direction ci the current and reverse the 
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magnetism. One Daniell cell constitutes the 
battery, and resistance coils are introduced to re- 
duce the current, so that the motion of the mole- 
cules should be kept within that small field through 
which they can move with excessive freedom, 
trembling, vibrating, or rotating through small arcs 
with infinitely less force that would be required to 
rotate them permanently to either side. 

By aid of this instrument the author has de- 
monstrated that (1) the magnetic capacity is 
directly proportioned to the softness or molecular 
freedom, and (2) that the resistance to external 
magnetising force is directly as the hardness or 
molecular rigidity. He has tested sixty brands of 
iron and steel, mostly in the form of wire, and all 
of them .04 in. in diameter by .4 in. long, it being 
necessary for a correct comparison that all the 
samples should be of the same form. The details 
and graphic results of these tests will be given when 
we publish Professor Hughes’ paper in our next issue, 
and in the mean time his determinations are summa- 
rised as follows : (1) The highest degree of softness in 
any variety of iron and steel is that obtained by a 
rapid heating to the highest temperature less than 
fusion, followed by cooling in a medium incapable of 
changing its chemical composition. (2) The time 
required for gradual cooling varies directly as the 
amount of carbon in the alloy. (3) That the degree 
of temper in cast steel is dependent jointly on the 
heat to which it is raised, and the degree by which 
this is lowered in rapid cooling. (4) That a peculiarly 
mild and homogeneous temper is obtained in oil. 
(5) That the tempers or degrees by hardness, when 
steel is let down through the various colours, vary 
with the kind of steel tempered as well as with the 
heat from which it is let down. (6) That there is 
an intimate, if not an absolute relation between the 
electrical conductivity of iron and its magnetic 
capacity. 

Professor Hughes said that he had hitherto em- 
ployed wires only in his experiments, because he could 
rely upon them being of the same degree of hardness 
all through, but that the same laws doubtless held 
good for large masses. This method was superior 
both to chemical and mechanical tests in that it did 
not destroy the specimens. It would be quite 
possible to make trial of a mile of wire by em- 
ploying suitable arrangements to wind it through 
the balance, and by arranging the latter to ring 
a bell upon any movement of the needle. If 
the conception he had formed of the capabilities 
of the instrument were true, its value would 
be enormous to manfacturers. At present we 
were only on the threshold of the knowledge 
it could unfold, and it would require great time 
and ample resources to develop its usefulness, 
and he did not see where the latter were to come 
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from, as there was no institution in this country | 
whose business it was to take up this matter. | 
In its present form the instrument required some 
previous knowledge before we could turn it to 
good account, but not a great deal, in fact less 
than most scientific apparatus. In his investiga- 
tions into the nature of magnetism, he found the 
balance so useful that he could scarcely do anything 
without it. In bringing it before the Institution 
he hoped that he might acquire some information 
about tempering and annealing, subjects with which 
he was not very familiar. 

Professor Chandler Roberts, F.R.S., stated that 
he had always followed the author’s experiments 
with the greatest interest. Now at the Mint they 
did not assay a doubtful sovereign, they put it into 
the induction balance, and its character was demon- 
strated immediately. He had repeated all the 
former experiments, and he should do the same 
with the present ones. The instrument would be | 
the greatest possible value in testing dies, whose | 
life depended upon minute shades of temper. He 
thought that the word ‘‘tempering ” had been used 
in two senses in the paper. It meant letting down | 
from a very hard to a less hard state, and should | 
be confined to this signification. 


| be glad if Professor Hughes could tell him how ‘to 


Mr. Cowper asked if the surface hardness of the 
wires had been the same as that of the interior. | 
In drawing wire the skin became hardened, and | 


| hence after one or two drawings the metal had to 


be annealed to make the different portions flow at | 
the same rate. But if it were tempered to a dark | 


| blue to begin with, the wire could be drawn through | 


many successive plates without any annealing, as it | 
continued of the same hardness throughout. The | 
wire for steam-ploughing ropes was made thus. | 
He had tried the hardness of samples of steel by | 
taking a series of files and letting them down in | 
temper in a descending series. By finding which | 
of the files will cut a given sample the proportion 
of carbon in it could be determined to within .2 per 
cent. Tempering meant letting hard steel down to 
a lower point. It was possible to make steel hard 
enough to scratch glass by dipping it into cold 
mercury when very hot. 

Mr. J. C. Fell asked if the coercitive force of 
steel varied with the hardness. He wished to 
know if the addition of phosphorus to iron would 
not produce an effect resembling steel. He should 





get a very hard temper in steel without the danger 





of flying which existed with the usual process. He 



































, had tried to temper a combination of steel and iron 


rings with boiling instead of cold water, but the 
result was that the steel was quite soft. 
Mr. Mair asked if chilled or ordinary cast iron 


| had been tried in the magnetic balance; and Mr. 
| Paget said that the author followed the example 


of the French in the use of the word ‘‘ temper,” 
and he thought he was right in so doing, as temper- 
ing did not necessarily mean letting down. 

In reply Professor Hughes admitted that he had 
followed the French practice. The torsion balance 
showed that at a blue temper the intericr of wire 
was harder than the outside, and hence the indica- 
tions were the reverse of the ordinary ones. 

The proceedings then ended with a vote of thanks 
to Professor Hughes for his paper, and another to 
the Institution of Civil Engineers for the use of 
their rooms. 





SPEED RECORDER FOR LOCOMOTIVES. 

THE speed recorder, of which we give illustrations on 
this and the preceding page, was designed by Mr. A. 
Klose, and manufactured by the Werkzeug and Ma- 
schinenfabrik, Oerlikon, Ziirich. It belongs to that 
class of speed-indicators in which the vertical move- 
ment produced on a spindle by solid rotating masses, 
acting against a spring, is indicated on a dial, show- 
ing at all times the speed with which the apparatus 
is revolving, while simultaneously the speeds are 
registered on an endless paper band, moved by clock- 
work, thus giving a graphical picture of the fluctuations 
of speed during a given time. 

The construction will be easily understood on 
reference to Figs. 1 and 2 of our illustrations, 
which represent vertical sections in two different 
directions of the tachymeter. The vertical spindle 
ab carries on its upper end the fork or frame-shaped 
enlargement cc; pivotted in this at d dis the dise e, 
provided with a long slot, into which fits the con- 
necting link /, fork-shaped and pivotted to the dise by 








a bolt gy. This link fis at its upper end, hinged at i i to 
the socket of a littie vertical spindle h, while its lower 
end has a little connecting rod 7, governing the motion 
of the fork piece 7. Acting against the influence of 
the rotative force is a conically coiled spring & fixed 
with its upper and smaller end to the socket of the 
rising spindle A, with its lower and larger end to the 
projections provided on the frame e. All the parts 
so far described rotate with the vertical axle a J, 
which receives its motion by means of the bevel wheels 
Zl. While rotating, the pivotted disc e, and the levers 
hinged thereto, change their relative positions, and 
the point # rises and falls according to the speed of the 
rotating masses. ‘The lower end of the little spindle A 
rests with a foot bearing in the socket carrying the 
point ?, and does not revolve, but cnly receives a slight 
vertical movement which, by means of a toothed fork, 
see Figs. 3 and 4, embracing a pinion q, to the centre 
of which is attached a pointer, gives a partly rotary 
motion to this pointer, which indicates the number of 
miles per hour at any moment on a divided dial plate. 
The motion is transmitted from the driving wheel of 
the locomotive to the speed indicator, either by means 
of a friction wheel running against the tyres, or by 
means of a little crank from some convenient point on 
the connecting rod. All parts in this apparatus have 
to be carefully shaped, pivotted, and balanced, and 
the spring accurately set, so as to give correct results 
on the dial-plate, and the whole is inclosed in a dust- 
tight box to prevent any dirt interfering with the 
delicate working parts. 

It now remains to describe the arrangement, by 
means of which a continuous record of the mileage is 
obtained. A clock A rotates once in an hour a drum 
B, over which, and a second similar but loose roller 
B!, runs an endless paper band. In the vertical rod 
h, at a convenient place, is provided a little cross slot 
m, in which the free end x of a bent lever x ¢, pivotted | 
att 


to a plate p, can slide to and fro; the marking | 





| 


lever 7 0 is attached by means of a light parallel | 


motion to the lever x ¢; it carries at its lower end 0 a | 
marking point, and is at its upper end hinged by 
means of the short link 7 
plate p. <A-roller guide wu is provided for the vertical 
rod i. This marking apparatus also is inclosed in a 
strong box to protect it from dust and interference, 
and is in ordinary running locked up. The propor- 


-stoa fixed point s on the | 


| 


| 


tions of the paper are chosen in such a manner that | 
ten miles are represented by about 2 


mile lengths to be read with while 

length of paper band of nearly 25 

an hour, minutes being represented by lines about 
-in. apart. A piece of the paper band is re- 

da in Fig. 10 to half the actual scale; in 

this the speeds are given in kilometres, and the 


accuracy, 


distances for time in millimetres, while also a note | 


is made on the slip that 1750 revolutions per minute 
of the speed indicator, corresponding to 105 kilometres, 
or about 65 miles per hour, the maximum speed for 
which the apparatus from which the paper strip was 
taken, fitted to an engine on a Swiss line, can be run. 

It will, however, be understood that the indicator is 
capable ot adjustment for any desired speed. Where- 
ever it is convenient the indicator is driven by means 
of a friction roller pressed against the wheel tyre and 
fixed to the horizontal shaft of the gear wheels / /, 
which shaft is carried in a bracket D pivotted round 
the bearing of the vertical spindle a4; to enable 

the friction pulley to follow any unevenness of | 
the tyre, this bracket can slide laterally in a 
guide E, and is pressed against the tyre by a strong 
spring F. Where this arrangement is not practicable 
a small crank 7, attached to the connecting rod, is em- 
ployed working a second set of bevel wheels zz. This 
mode of driving is not so convenient, since every dif- 
ferent size driving wheel requires a different division 
of the scale. 

Speed indicators of this type have given very 
satisfactory results on the lines where they have 
been used, and have been highly approved by 
the Society of German Railways. All parts of 
these indicators can be readily tested; if the 
springs, which can be tested by direct loading, 
are found either too strong or too weak, they can 
be readily adjusted by turning them in their attach- 
ments, thus either lengthening or shortening them 
as required, and again fixing them. The clockwork 
requires occasional attention and should for this pur- 
pose be taken to the office and there tested for accurate 
timekeeping. The paper hand records are easily 


readable, and if stations and other fixed positions are | 
printed on them give an excellent and clear picture of | 


the whole run. 








ELECTRIC LIGHTING FOR STREETS. 
To THE Epitor oF ENGINEERING. 
Sir, — Alternate Current’s” 
January 25, referring to street lighting deserves to be 
answered for many reasons. One is because from prac- 
tical experience I have every reason to dissent from ‘‘ Alter- 
nate Current’s” conclusions referring to ‘ recalcitrant” 
arc lamps and the attention they require. 
Now for “Alternate Current’s’ assertion that it requires 


25 in. represents | 
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about one man te attend ‘to five arc lamps or six or seven 
to attend toa line of thirty. I can safely say in 5 
that if the Anglo-American Brush Company, Limited 
employ seven men to attend to their circuit, which lights 
Blackfriars, Ludgate Hill, and Cheapside, they were 
employing tive men more than they actu: uly require. 

Vith regard to the statement that there is no reason 
why the Siemens, Lontin, and Weston should not equally 
well light up the streets as cheaply as the Brush. There 
is certainly reason in this, but before this could have been 
done they would require to have used a dynamo giving 
current sufficient to run all their lamps i in one circuit. 

I could direct ‘‘Alternate Current’s” attention to sixteen 
are lamps, which have been most successfully at work for 
more than a year, where one man anda boy attend to 
the engine, dynamo machines, and lamps, for six days in 
the week, from 5 p.m. to7a.m. For a certain portion of 
the time the lamps, in fact the whole installation, is Jeft 
in the care of the boy. If such lamps were to be “ re- 
cealcitrant” I don’t think the boy would be equal to the 
occasion. Another installation I know of, where there are 
sixteen arc lamps and about one hundred incandescent in 
use within a radius of a quarter a mile, and the staff re- 
quired to attend to this installation includes engine driver, 
dynamo machine attendant, and man for outside circuit. 

The man who attends to the outside circuit is generally 
resting at his ease in the machine room, as he can tell by 
the sparking at the brushes in the lighting station if all 
be going on right outside. 

As arule with properly-madeare lamps ona good system, 

carbons duly adjusted and engine maintz tined at a uniform 
speed, with a careful man to attend to dy namos, the attend- 
ant or attendants outside ought to havea “jolly time ” of 
it, and any one soemployed having a taste for astronomy 
ought to have plenty of time and leisure on his hands to 
gratify it to his heart’s content. As to street lighting 
pure and simple, no gas or electric light company could 
pay a dividend out of it. Neither is it reasonable to 
expect electric light companies for general lighting to 
lay down plant, open up mains, and do all th: at is neces- 
sary to make a successful installation on a shorter term 
than twenty-one years. The sooner this is recognised by 
electric light companies, and also corporations who have 
contracts to give out, so much the sooner will the public 
benetit by what is now within their reach, namely, the 
| purest of all existing lights at a reasonable cust. 

Yours truly, 
ARC AND INCANDESCENT. 
London, S.W., January 30, 1884. 


WILLANS’ COMPOUND ENGINES. 
To THE Epitor oF cimekmas 
Sirn,—In your description of the above I note the 
| following clause. ‘*The most important feature of the 
design is the method of exhausting the steam from the 
cylinders by the uncovering of the ports by the piston 
itself, when near the end of its stroke.” The same plan 
is also used in the W estinghouse engine. It would be 
interesting to know when and by whom this mode of ex- 
hausting the cylinders was first used, and also whether it 
has been adopted by other makers. 
I remain yours truly, 
29, 1884. Cuarves Louis Herr. 
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PATENT OFFICE RULES. 
To THE Epitror or ENGINEERING. 

Sir, —Seeing (as I do with great surprise) that there is 
already on the title pages of the new Patent Office Rules 
and address of at least one patent agent, I 
| think that, in justice to themselves, all the other patent 
agents should apply to have their names and addresses 
inserted. 

It seems to me that if I could have my name and 
address on the rules, inventors coming to my office to buy 
copies of the rules might be likely to give me a job. 

Yours obediently, x 


London, Jan. 29, 1884. A Lonpon Patent AGENT. 








THE INSTITUTION OF MECHAN 
ENGINEERS. 
To THE Epitor OF ENGINEERING. 

Srr,—The result of the general meeting last week 
showed conclusively how little the proposed changes in 
the secretarial arrangements of the Institution were in 
harmony with the views and feelings of the great majority | | 
of members ; and it seems to me that we are much in- 
debted to you for the timely intimation given in your 
columns of the nature of those changes, otherwise they 
would, in all probability, have been carried out by reason 
of the ignorance of the subject in which the great body of 
members were being left by the Council. 

As some remarks were made at the meeting, apparently 

intended to throw discredit upon those members of 
Council who had taken occasion to openly express their 
disapproval of the proposed changes, I desire to say that 
I, for one, am obliged to them for doing so, and that I 
cannot assent to the doctrine that on no occasion are 
members of Council warranted in giving publicity to their 
opinions, when they are in opposition to those of other 
members of Council. In this case, as it seems to me, the 
result fully justified the means, and if fault attaches to 
any one, it lies at the door of that section of the Council 
whose unusual action forced a departure from the usual 
(and, under ordinary circumstances, proper) reticence as 
Mr. Paget’s re- 
election showed a general approval by members of the 
course he took. 

As regatylssthe explanations by one or two members of 
Council, , thing tit Ww 8, intendied to limit the private practice 
of the secretary to, the; preparation of lectures and the 
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giving of scientific ev widenee—whhels was to ie ans 
with the view of preventing him “sitting twirling his 
thumbs” and ‘reading the newspapers backw: urds,” as 
they expressed it—it may be remarked that, if once pri- 
vate practice be permitted, it is impossible to limit its 
nature or degree ; while the assumption that a competent 
secretary doing his duty would find time to sit twirling 
his thumbs, or reading the papers backwards, showed 
that those members of Council who assumed it had a very 
inadequate conception of the work which the post of 
secretary must necessarily involve, if the Institution is 
to become of any real value to its members—its country 
members more especially—or to justify its continued 
existence apart from the older and more comprehensive 
Institution of Civil Engineers. 
IT am, your obedient servant, 
Victoria-street, Westminster. A MEMBER. 


H ARDINGHAM'S Ss SECTIONAL STEAM 
BOILER. 
To THE Epiror OF ENGINEERING. 

Sir,—Referring to your notes on this boiler in 
your issue of the 11th inst. About six years ago I in- 
vented the same double-tube, using the inner tubes as 
return flues for smoke, and all arranged as a water-tube 
boiler in the same style, and latterly was only awaiting 
the advent of the New Patent Act to patent it in the 
ordinary form. My object, however, in writing you is 
not to trouble you with personal matters of this kind, 
but to draw the attention of the public and of the patentee 
tothe statement made in Sheuctiets already referred to, viz., 
‘“‘ With regard to the size of the inner tubes, it is inte inded 
in futureto make them 4in. in diameter, and theouter tubes 
6 in, in diameter.” This means, of course, that the water- 
ways between all the tubes are only 1 in. in depth. Asa 
consequence si/ting up will be chronic even with filtered 
water. This is a mistake which should be remedied. 
In my own arrangement the waterways are 2in. in depth, 
and were the patentee to adopt this he would remove a 
most serious defect from an otherwise good-working and 
very economical new boiler. 

I remain, Sir, faithfully yours, 
VILLIAM WRIGHT, 
Boiler Works, Airdrie (N.B.), Jan. 24, 1884. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market 
was dull, and there was very little fresh buxiness done. 
No. 3 Cleveland pig was offered at 36s. 9d. f.o.b. for 
either prompt shipment or delivery over a few months, 
but buyers were unwilling to pay more than 36s. 6d. 
Shipments from Middlesbrough are only moderate, being 
up to date 57,000 tons against 61,000 tons at the cor- 
responding time in December. The manufactured iron 
trade continues flat, and while ship plates can be bought 
for 5/. 2s, 6d. per ton, angles can be had for 4/. 15s, less 
24 per cent. at works. Many of the rolling mills are 
getting very short of specifications, and unless there is 
an improvement in trade soon some of them will be 
stopped altogether. Hematite iron is erage igh itirmer, 
owing to the strike in Cumberland, and Nos. 1, 2, and 3 
are quoted 47s. per ton f.o.b. west coast ports. 

Engineering and Shipbuilding.—Engineering is still 
active in the northern counties, but at some of the shops 
there is less pressure of work. The wages question in the 
shipbuilding trade is occupying attention on the Tyne, 
Wear, and Tees. On the latter river the employers have 
suggested a reduction of 20 per cent. in wages, and at 
some of the yards notice to this effect has been given, 
while at others no action has yet been taken. At Messrs. 
R. Dixon and Co.’s Cleveland Dockyard, Middlesbrough, 
the employers offered the men work for six months 
certain if they would submit to a reduction of 10 per 
cent. This proposal the men have declined, and the 
whole question is being discussed by the body ‘of men at 
Stockton, Middlesbrough, and the “Hartlepools. It has 
transpired that, in the present depressed state of trade, 
the men would agree to a reduction of 74 per cent. It 
remains to be seen what action the employers in the dis- 
trict will adopt. Certainly the trade is bad and the 
prospects are disheartening. 








Gunboats for the Victorian Government.—The trial trips 
- the two gunboats for the Victorian Government built 
Messrs. Armstrong, Mitchell, and Co. at Walker-on- 
ioe, were made on Vriday, and were in every way satis- 
factory. he vessels are named the Victoria and the 
Albert, and are intended to augment the naval forces of 
our flourishing colony. The Victoria, which is the larger 
of the two, is a vessel of 530 tons, is 145 ft. long, and 26 ft. 
beam. She has been fitted by Messrs, R. and W. Haw- 
thorn, of Newcastle, with 550 horse-power engines, and is 
ropelled by twin screws. She carries three guns, which 
1ave been constructed at the famous works of Sir Williain 
Armstrong at Elswick, Newcastle-on-Tyne, There is a 
10-in, 25-ton gun placed i in the bows, and two thirteen- 
pounders, placed one on the port and the other on the 
starboard side. The Albert is of 350 tons, is 125 ft. in 
length, and 25ft. beam. She also has been fitted with 
engines by Messrs. Hawthorn of 350 horse-power, and is 
propelled by twin screws. She is supplied with one 8-in. 
12-ton gun, one 6-in. 4-ton gun, two 9-pounders, and two 
Nordenfelt machine guns. The 8in. gun stands forward, 
the 6in. aft, the two 9-pounders in the waist of the ship, 
and the Nordenfelts on the forecastle. The vessels will 
call at Portsmouth for stores, and will then proceed to 
Australia, 


The Cleveland Blast Furnacemen and the Sliding Scale.— 
| To-day (Wednesday) the Cleveland blast furnacemen in- 
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timated to the Ironmasters’ Association, Middlesbrough, 
their willingness to agree to a sliding scale for the regula- 
tion of wages similar to the old scale and that adopted by 
the Cleveland miners, on condition that the owners 
should pay time and a half from one o’clock on Saturday 
till six o’clock on Monday. We learn on good authority 
that the masters will not entertain this proposal, as it 
would result in considerable increase in the cost of pro- 
ducing pig-iron, and that unless the men agree to sign 
the scale next week, notice of reduction in wages will be 
given. 

The Wages Question in the Iron Trade.—1t is satisfactory 
to note that the wages question in the North of England 
iron trade are being amicably disposed of. On Friday last 
Dr. R. 8S. Watson, of Newcastle, gave his award in the 
wages question of the ironworkers deciding that they are 
not to suffer any reduction, but are to be paid as at pre- 
sent tothe end of March. Both masters and men have 
loyally accepted the decision. Efforts are now being made 
to arrange a sliding scale for the regulation of wages 
from April next. The strike still continues at the Bowes- 
field Iron Works, Stockton. It is a relief to_every- 
body to know that the unfortunate lock-out at Messrs. 
Bolckow, Vaughan, and Co.’s Eston Steel Works, has 
ended. The men after resisting for four weeks the pro- 
posal of the company to reduce wages 10 per cent. have 
returned to work on the masters’ terms. 

The Proposed Extension of Indian Railways.—Y ester- 
day (Tuesday) the annual meeting of the Middlesbrough 
Chamber of Commerce was held, and the president, Mr. 
Isaac Wilson, M.P., pointed out the great importance of 
extending our railways in India. What we required in 
onr vast Indian Empire was lines of railway from the in- 
terior to the seaboard, which would enable us to bring 
wheat to London, and there sell it at a lower figure than 
American wheat could be bought for. Our Indian 
Government had a surplus of two millions a year, and with 
this money we should construct the proposed railways. If 
2000 miles a year were constructed, 500,000 tons of rail- 
way material would be required every year, and doubtless 
Middlesbrough would secure a large share of the work 
which that involved. 


The Safety Blasting Powder.—Messrs. McNay, of 
Middlesbrough, the wholesale agents for this powder, are 
just now conducting a series of experiments with it in the 
Cleveland mines, and a committee who have superin- 
tended the trials have reported most favourably. 


The Coat and Coke Trades.—The fuel trade is steady, 
and prices are unaltered. 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Proposed Bridye across the Humber at Hessle.—At 
a meeting of the Sheffield Chamber of Commerce 
the following portion of a report was read: <A pro- 
posal to bridge over the Humber at Hessle, in such a 
manner as appeared to the Council would interfere with 
the passage of vessels between Goole and the sea, came 
up for discussion, and the result of such discussion was 
that a petition was presented to both Houses of Parlia- 
ment, in the name of the Chamber, praying that the Bill 
containing the proposal might not pass, and eventually 
this was the case, forthe Bill was thrown out by the 
Committee to which it had been referred. The Council 
congratulate the Chamber upon this result, as they fee 
that in these days, where cheap water carriage is of so 
much importance to the nation, no obstacle, however 

indirect, should be placed in the way of such carriage. 


The Price of Gas at Clay Cross.—The tradesmen of Clay 
Cross, being dissatisfied with the quality and price of the 
gas they are supplied with by the Clay Cross Company, 
have decided to agitate for better gas at a reduced 
price. 


— 


The Midland Railway Company.—This company are, it 
is stated, contemplating putting down a new foundry at 
Derby, for the manufacture of their own points and cross- 
ings, and other developments in this direction are under 
consideration. 


The Hull Chamber of Commerce and the Ouse Improve- 
ment Biul.—A special meeting of the Hull Chamber of 
Commerce has been held to consider the Ouse Improve- 
ment Bill, Mr. T. Stratten presiding. Mr. Stuart moved 
a resolution to the effect that it was desirable that those 
_ bodies who in Hull might have a locus standi in 

*arliament, should watch the Ouse Improvement Bill, and 
should oppose it if the eminent engineers or others who 
were consulted, were of opinion that the navigation of the 
Humber was endangered thereby. Mr. W. A. Massey 
seconded the resolution. The mayor said that what 
had struck them most on the Conservancy Board as being 
dangerous to Hull was, that owing to the greater scour 
caused in the channel of the Ouse there might he a liability 
to sedimentary deposits in the upper Humber, or possibly 
lower. The ceniieiiaes was then carried, as was also 
another, appointing the Council of the Chamber a com- 
mittee to watch the proceedings in connexion with the 
Bill, and tocommunicate to the Board of Trade from time 
to time the views of the mercantile and shipping com- 
munity of Hull, and also to co-operate, if desirable, with 
other bodies in the town. 


Butterley Collieries.—The miners in the employ of the 
3utterley Company having requested that the advance 
in wages recently granted and recently withdrawn, 2d. 
per ton, should granted again, have been informed 


that, in the present state of the markets, the request can- 
not be granted, and that a further reduction in wages is 
also probable. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again easier last Thursday, and prices declined 2d. per 
ton, but a better feeling prevailed in the afternoon, and 
14d. of that loss was recovered. Transactions were re- 
ported during forenoon ’Change at from 43s. 84d. down to 
43s.7d. for cash, also at 43s. 10d. down to 43s. 9d. one month, 
the close being sellers at 43s. 8d. and 43s. 93d. cash, and 
one month, respectively, and buyers near. Business was 
done in the afternoon at from 43s. 7d. up to 43s. 8}d. 
cash, also at 43s. 9d. up to 48s. 10d. one month, and 
sellers at the close were wanting 43s. 8$d. cash, and 
43s. 103d. one month, with buyers offering 4d. per ton 
lower, There was again acertain amount of irregularity in 
Friday’s market, and after advancing 1d. per ton over 
those ruling at Thursday’s close, prices finished $d. per 
ton under those of the previous day, and 10}d. under 
those of the previous Friday. Business was done in the 
morning at from 43s. 8d. up to 43s. 9d. cash, also at 
43s. 10d. up to 43s. 11d. one month, the close being 
43s. 1ld. one month, buyers offering 43s. 104d., and the 
cash price being nominally 43s. 9d. There were trans- 
actions in the afternoon at 43s. 9d., 43s. 9}d., and 
down to 43s. 8d. cash, also at 43s. 11d. down to 
43s. 93d. one month, and sellers at the close were 
wanting 43s. 8d. cash and 43s. 95d. one month, with 
buyers near. The market was a good deal depressed on 
Monday, as sellers felt that the heavy increase made to 
the stocks last week and the comparatively low shipments 
were telling against them. Prices were weak at the 
opening, and they suffered a steady decline, the close 
showing a fall of 6d. per ton from last week’s close. Busi- 
ness was transacted during the forenoon at from 43s. 6d. 
down to 43s. 2d. cash, also at 43s. 74d. down to 43s, 4d. 
one menth, and sellers at the close were asking 43s. 23d. 
cash and 43s. 44d. onezmonth, with buyers near. In the 
afternoon there were transactions at 43s. 14d., 43s. 2}d., 
and again at 43s. 14d. cash, also 43s. 3d., 43s. 4d., and 
43s. 34d. one month, and buyers at the close of the market 
were offering 43s. 14d. cash and 43s. 34d. one month, and 
sellers wanted }d. per ton higher. Yesterday’s warrant 
market was a turn better in tone, and there was a 
recovery of one-third of the previous day’s decline. 
Business was transacted in the ferenoon market at 
from 43s. 2d. up to 43s. 4$d. cash, also at from 43s. 4d. 
up to 43s. 6d. one month, the close being sellers 
at 43s. 34d. cash and 43s. 5d. one month, and buyers 
near. In the afternoon business was reported at 
433. 34d. and 48s. 4d. cash, also at 43s. 5d. and 43s. 54d. 
one month, and buyers at the close offering 43s. 35d. cash 
and 43s. 5d. one month, with sellers near. There has 
been a little more improvement to-day. In the course of 
the forenoon there were transactions at 43s. 4d. and 
43s. 44d. cash, also at 43s. 54d. and 43s. 6d. one month, 
the close being buyers at 43s. 4d. cash and 43s. 5}d. one 
month, and sellers asking 4d. per ton higher. “Trans- 
actions took place in the afternoon at from 43s. 4d. up to 
43s. 5d. cash, also at 43s. 6d. one month, and sellers at 
the close wanted 43s. 5d. cash and 43s. 7d. one month, 
with buyers near. The buoyancy which came over the 
market fully a fortnight since has now given place to a 
somewhat marked depression, speculation on the part of 
outside investors being almost entirely suspended for 
the time. Reports are coming to hand from the 
various iron districts which tend to show that the 
wrospects of trade are far from being ’satisfactory, and 
rence there is at present very little inducement 
for outside investors, although it may be averred 
that the current values of pig iron are exceedingly low. 
On the other hand, the makers of special brands are very 
firm in their quotations, and a number of them have 
advanced their prices. There is a somewhat better de- 
mand from America, and freightage rates are strong ; but 
it is scarcely expected that there will be any material 
improvement in the pig-iron trade until the make is 
brought, at least, to an equality with the consumptive 
demand. At present there are 97 blast furnaces in active 
operation, as against 107 at this time last year, and there 
are some rumours that others will shortly be blown out; 
in the meantime, however, there is no appearance of any 
combined action amongst the Scottish ironmasters for 
reducing the make. Last week’s shipments amounted to 
6819 tons, as compared with 9229 tons in the preceding 
week, and 8788 tons in the corresponding week of 1883. 
There were sent to the United States, 1341 tons; to 
France, 105 tons; to Italy, 200 tons; to Germany, 250 
tons; to Holland, 285 tons; to Belgium, 282 tons; to 
Spain and Portugal, 180 tons; and to other countries 
lesser quantities. The stocks in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 
589,903 tons, as against 587,889 tons yesterday week, 
showing an increase for the week of 2014 tons. 


Close of the Strike in the Steel Trade.—After a good deal 
of parleying between the steelworkers who have been on 
strike during the past three weeks, and their employers, 
the dispute has at last come to aclose. This morning a 
meeting of the smelters in the Motherwell district was 
held in Lee’s Hall, to decide what action should be taken 
with regard tothe position in which they were placed. 
It was determined to take one of two courses—either com- 
mence work or decide to remain idle for the next three 
months. After full consideration of all the bearings and 
consequences of a three months’ strike, it was decided to 
send adeputation vo the employers and offer to resume 
work at once, if every man was installed in his old place. 
At 1llo’clock this forenoon the deputation waited on the 
manager and made known the decision of the meeting. The 
result of the interview was that an arrangement had been 
arrived at, and that all the men willresume work in a body 
this evening. Last night a successful shift was completed 








in all the other departments at Newton and Motherwell, 





Several days since a number of the melting furnaces were 
set agoing at the Blochairn Works. Immediately after 
the settlement of the Motherwell smelters, messages were 
despatched to Newton, |Cambusland, and Parkhead, ac- 
quainting the smelters in those districts of the course 
adopted. The news of the final settlement of this dis- 
pute, which had crippled trade very greatly will be re- 
ceived with much satisfaction throughout the whole of 
Lanarkshire. The ramifications of the strike have spread 
far and wide, not only in the coal and iron trades, but in 
many other industries. Itis computed that the loss sus- 
tained in wages alone by the men employed in the three 
works, will not be much short of 20,000/., not speaking of 
the many other evil effects following in its train. 


The Coal Trade.—The miners throughout Lanarkshire 
and the adjoining counties are now in a “‘ bad way,” as 
they have almost universally been notified of a reduction 
of wages, or have actually begun work on the reduction. 
In the case of the Summerlee Iron Company’s miners a 
reduction of 25 per cent. is said to have been notified, but 
rather than agree to such a very heavy reduction the men 
have resolved upon clearing out altogether from the com- 
pany’s pits. They have expressed their willingness to 
return to their work at a reduction of 125 per cent. on 
the recent rate of wages. The Coltness Company’s men 
are te begin on the reduction at the end of next week. 
The Fife and Clackmannan miners have also had a re- 
duction cf wages notified at the pitheads, but they are 
now considering whether or not they should resist the 
reduction. Prices for shipping coals both in the east and 
west of Scotland have been reduced—in some cases 3d. 
and in others to the extent of 6d. per ton. 


Glasgow and Edinburgh Tramways:—During Jast half-year 
1,926,124 miles were run on the Glasgow tramways, or an 
average of 12,268 miles per day—being an increase of 527 
miles over the runnings in the corresponding period of 
1882. The stud now consists of 2306 horses and mules, 
and the company’s rolling stock consists of 233 cars, 
besides omnibuses and brakes. During the same six 
months 627,709 miles were run on the Edinburgh tram- 
ways, being an increase of 97,864 miles. The number of 
passengers earried during the half year was 5,539,383, or 
an increase of 569,836. 

Munificient Gift to the Town of Dumbarton.—Mr. Peter 
Denny and Mr. John M‘Millan, Sen., both intimately 
connected with the shipbuilding trade of Dumbarton, have 
just informed the Town Council that they have purchased 
some 32 acres of ground for the formation of a public park 
for the town. The cost of the park when ready for hand- 
ing over to the authorities will be something like 20,000/. 








Strim COMMUNICATION WiTH NEW ZEALAND.—We learn 
from New Zealand that the New Zealand Shipping Com- 
pany’s steamer Tongariro recently reached Dunedin, her 
actual steaming time from her English port having been 
40 days 9 hours. 

VENTILATION OF PuBLic Burmtpincs.—Messrs. Robert 

3oyle and Son, of 64, Holborn Viaduct, and Glasgow, 
have recently applied their system of ventilation to the 
New Prince’s Theatre, Coventry-street ; Grosvenor Club, 
Chester; Constitutional Club, Exeter; Her Majesty’s 
Prison, Dartmoor; Her Majesty’s Prison, Derby ; New 
Fever Hospital, Birmingham ; Christ’s Hospital, Hertford; 
Military Barracks, Bombay; Local Offices, Gateshead ; 
New Audit Offices, Newcastle-on-Tyne ; and Post Office, 
Newcastle-on-Tyne. 


BELLEVILLE’S INEXPLOSIBLE BorLers.—We learn that 
MM. Belleville and Co. have just completed the instal- 
lation at the International Exhibition of Nice, of a group 
of their generators of the fixed type, of 600 horse-power. 
These will furnish steam for the motors, for the heating 
apparatus, and for the electric light engines. The group 
comprises six generators of 100 horse-power each, and is 
erected in the right-hand annexe. It is of double the 
power of that supplied by the same firm to the Paris Ex- 
hibition of 1878, and which it will be remembered gave 
the greatest satisfaction. 





INSTALLATION OF PROFESSOR ELcGAR.—A meeting of the 
Senatus of Glasgow University was held yesterday after- 
noon, in the College Buildings, Gilmore Hill, for the 

urpose of installing Mr. Francis Elgar in the chair of 
Naval Architecture and Marine Engineering recently 
established. The installation was conducted according 
to the ancient forms of the University—which include a 
speech in Latin by the professor-elect upon the subject of 
his chair—and in presence of the principal and pro- 
fessors. Professor Elgar will most probably deliver his 
inaugural address to the students at the opening of next 
session. 





Tue Simon-Carves Coxtne Process.—The following 
firms have now taken licenses under the Simon-Carvés 
patents for coke ovens arranged for the recovery of the bye- 
enon Messrs. Pease and Partners, Crook, near Dar- 
ington; J. Cliff and Sons, Wortley, near Leeds; the 
Altham Colliery Company, Whinney Hill, near Accring- 
ton; the Bearpark Coal and Coke Company, Durham ; 
the North Bitchburn Coal and Coke py a Witton- 
le-Wear ; the Tees Hetton Coal Company, Bis oP Auck- 
land; Mr. John Wedgewood, Biqual Hill Colliery, 
Newcastle, Staffordshire. The Messrs. Pease are now on 
the point of starting a second battery of coke ovens, 
doubling the original plant. The first battery of twenty- 
five ovens is Still giving the same excellent results as 
before. One or two other firms will also start working 
the ovens shortly, others are still building or about to 
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CONSTRUCTED BY THE PRAGER MASCHINENBAU ACTIEN GESELLSCHAFT, PRAGUE. 

















































































































DYNAMO MACHINES. 
































Tue Prager Maschinenbau Actien Gesellschaft have 
for some time past made a speciality of high-speed 
engines for driving dynamo machines. On the occasion 
of the Electric Exhibition held last year at Vienna, 
Messrs. Ganz and Co., of Budapest, brought out a new | 
type of dynamo of large proportions, in which the 
armature was of so large a diameter that it was 
able to be used asa flywheel. The above-mentioned 
firm were intrusted with the construction of the 
engine, which, with an economical load, was to 
indicate 100 horse-power. This engine was carried 
into execution very successfully ; it is illus- 
trated by the two engravings on the present 
page. In general appearance it is similar to the 
type of the inverted marine engine; the high and 
low pressure cylinders are 11.4 in. and 17.3 in. 
in diameter respectively, with 17.3 in. stroke. The 
engine runs at a speed of 180 revolutions, and with | 
an initial pressure of 126 lb., indicates 125 horse- | 
power. The cylinders are steam-jacketted, and an | 
intermediate receiver is formed between the two. 
Each cylinder is fitted with ordinary slide valves | 
and Meyer expansion slides, the valve boxes being | 
in both cases fitted on the outside of the cylin- 
ders, leaving the space between the two cranks 
available for a third bearing. The two eccentric 
rods work by means of rocking shafts and sink 
the slide valves, which latter considerably over- 
hang the side bearings’; a little handwheel will be 
noticed on each outside slide valve rod, for adjusting 
the point of cut-off, which with the Meyer gear may 
be done while the engine is running. The two cranks, 
which are set at right angles to each other, are care- 
fully balanced, and the crankshaft, acting at the 
same time as the armature shaft of the dynamo, is sup- 
ported in three bearings provided in the framing of the | 
engine. They are of very substantial pattern, and 
have ample provision for lubrication ; the two smaller 
bearings are 9jin. long, and 64in. diameter, while the 
third bearing near the flywheel, or rather dynamo | 
armature, is 212 in. long, and has a diameter of 7 in. 

The engine frame consists of a strong baseplate upon | 
which are bolted two hollow cast-iron standards, | 
which, on an enlarged top flange, common to both, | 
carries the two cylinders, while in front, this standard | 
is supported by two wrought-iron columns, aa 
opposite to the cylinders and fixed with their lower 
end in the baseplate. The cast-iron standards also | 

















WOH 
WY 


YL 


OO 


carry the flat guides for the crossheads, which latter | 


are of forged steel, fitted with adjustable metal 
slippers, dipping into an oil reservoir at the bottom of 
the guides. 


The pistons have hollow bodies fitted with piston |; "Vion he referred to the experiments made by Mr. 
| Saxon Snell, Mr. Bertram, and Mr. Hele Shaw with the 


like all other wearing surfaces, made of ample di- | object of determining the coefficients of Biram’s anemo- 


mensions, being 64 in. in diameter and 64 in. long. | 


rings of a special alloy, and the crank-pins have been, 


Perfect regularity in speed being one of the great ob- 


| jects sought after in this engine, all moving parts, 


pistons, rods, crossheads, and cranks, have been care- 
fully balanced ; a Pickering governor regulates the 


steam supply by means of a throttle valve, and the | 
| expansion valves are adjusted so as to exactly equalise 
the load on the two cylinders, an object easily ob- | 


tained in a case like the present where the load 


| remains constant, or nearly so. 


Special attention has been bestowed upon the 


arrangements for lubricating this engine, of which the | 
| section of the large bearing is a striking example ; the | 
| engine driver, who from his stand can handle the start- 


ing valves and the various drain cocks, can also 


| lubricate all moving parts without changing his | 
| position. 


The engine is of compact design, with all its parts 


| easily accessible ; it takes up only a small space, re- 
| quires little foundation, runs noiselessly and smoothly, 


and is claimed to be economical, which may readily be 
the case, considering that it is worked with a high 
initial pressure, a reasonable degree of expansion, high 
speed, and that the cylinders are steam-jacketted. 








Roya METEOROLOGICAL Socrety.—The annual general 


meeting of this Society was held on Wednesday evening, | 
| the 16th ult., at 25, Great George-street, Westminster, 


Mr. J. K. Laughton, F.R.A.S., President, in the chair. 


epoch in the history of the Society. In October the 


assume the prefix ‘‘ Royal.” 


Meteorological Society. In December the Fellows made 
certain alterations in the bye-laws by which the annual 
subscription has been increased. The report also showed 
that the Society is doing a great deal of practical work, 
not only by holding meetings and publishing the papers 
read at the same, but also by the establishment of a large 


| with difficulties ‘‘so numerous an 


| serious mistakes, 


| shores of Lady F 


| apt to appear in some degree discursive. 


number of observing stations which are regularly in- 
spected, so that the results obtained from them may be 
strictly uniform and comparable. The number of Fel- 
lows is 549, and of honorary members 19, thus making 
a total of 568. The President then delivered his address 


meters; as yet these can scarcely be considered quite satis- 


| factory, for though made with the utmost care, they give 


results differing from each other by nearly 25 per cent., 


| and from the known truth in opposite directions. The 


reduction of barometric readings to sea level is another 
problem of great interest and importance, the solution of 
which is far from perfect, and as applied to the converse 
determination of altitudes has been pronounced by Mr. 
Gilbert, of the United States Geological Survey, to be beset 
so baffling, that there 
is no reason to hope that they will ever be fully overcome.” 
In many cases too the reduction, even if correct, incorrectly 
implies an accumulation of air in certain places; and 
isobars so drawn, traversing mighty mountain ranges such 
as the Rocky Mountains or the Himalayas, or elevated 
plateaus, such as those of Central or Eastern Asia, 
convey an impression which may easily lead to 
The great achievement of the year 
is unquestionably the gathering in of the observations 
taken by international agreement, at nine Arctic stations, 
in which amidst circumstances of more or less discomfort, 
varties continued through a full period of twelve months, 
Vith one station established by the United States on the 
‘ranklin Bay, it has been found im- 
possible to communicate ; this was established in the 


| summer of 1881, and no trustworthy news has since been 
| received. Preliminary reports have been published from 


the English station at Fort Rae on the northern shores 
of the Great Slave Lake ; from the German station in 
Cumberland Sound ; from the Austrian at Jan Mayen, and 


| from some of the others ; but the principal interest attaches 
| not to the observations taken separately, but to the 
The secretary read the report of the Council, which | 
showed that the past few months mark a very important | 


collation and comparison of the whole, which may be 
expected to lead the way towards problems of the 


| greatest importance to meteorology. In the present da 
Council received the intimation that Her Majesty had | te . + ; ¥ 
| been graciously pleased to grant the Society permission to 
In consequence the Society | 
has become, and will henceforth be called, the Royal | 


one science is so mixed up with a number of others, and 
so involved in them, that it is impossible to separate 
them, or to define the exact limits of each. Many of 
the problems of meteorology belong as much to geography, 
or at times even to experimental physics, and an address 
which speaks of the progress of meteorology is perhaps 
The true student 
of nature, whilst limiting his detailed work to one parti- 
cular direction, must consider her kingdom as a grand 
and comprehensive whole, one and indivisible. 
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be seen from Figs. 6 and 7, gear is provided for ro- 
tating the expansion valve spindles and adjusting 
the cut-off plates of the three engines simultaneously. 
The low-pressure cylinders have ports 4ft. 6in. long, 
the steam ports, which are double, being 3}in., and 
the exhaust ports 9$in. wide. The travel of the main 
valves in full gear is 10in., and the high-pressure 
valves have 2} in. outside and ,,in. inside lap, while, 
in the case of the low-pressure valves, the outside and 
inside laps are l}jin, and }jin. respectively. Each 
engine is supplied with steam through an 1] in. branch 
steam pipe, each of these branches being fitted with a 
throttle valve under the control of a Durham velo- 
meter. The arrangement of the governor gear will 
be seen from Fig. 7. The exhaust pipes from the 
high to the low-pressure cylinders are 14 in, in dia- 
meter, 

The low-pressure piston rods are 10 in. in diameter, 
and are tapered where they fit the crossheads and 
secured by a nut below, the screwed portion of each 
rod on which this nut fits being Sin. in diameter. 
The crosshead pins have bearings 9in. long by 10in. 
in diameter, while the connecting rods are 11 ft. 2in. 
long between centres. The crankshaft is of iron, and 
is in three parts, each part having two bearings 238 in. 
in diameter. The crank-pins are of the same diameter 
as the main bearings, and are 17}in. long, the width 
of the connecting rod brasses being 17in. The crank 
webs are 284 in. wide by 14/ in. thick. 

The arrangement of the valve gear is clearly 
shown by Figs. 6 and 7, from which it will be 
seen that the link motion is of the double-bar link 
kind, and that all the joints are adjustable for wear. 
The views just referred to also show the arrangement 
of steam and hydraulic reversing gear, the steam 
reversing cylinder being 24 in. in diameter with 29} in. 
stroke. This reversing gear is on the system of 
Messrs. Brown Brothers, of Edinburgh, in which the 
hydraulic cylinder acts as a cataract cylinder when 
the steam pressure is used, while for reversing by 
hand, a small hand-pump, delivering into the hydraulic 
cylinder, is provided. 

In the engines of the Normandie the framing is 
distinct from the condensers, each pair of cylinders 
being carried on a pair of cast-iron standards, which 
are forked at their lower ends to give greater stability 
in a fore-and-aft direction. For the same reason the 
low-pressure cylinders are connected by cast-iron 
panels as shown in Fig. 7 on our two-page engraving, 
and Fig. 8 on page 103. 

There are three independent condensers, exposing in 
all 11,682 square feet of cooling surface. The tubes 
are packed with screw glands, and are disposed in 
two groups in each condenser, the condensing water 
traversing the upper group first, and then passing 
downwards to the second group. The air pumps, of 
which there are three—one to each engine—are single- 
acting, and 34 in. in diameter with 32 in. stroke, their 
a3 of that of the low- 
pressure cylinders, The air pumps are worked from 
the crossheads by rocking levers in the usual way. 
Each air pump has two plunger pumps placed by the 
side of it, the plungers, which are 54 in. in diameter, 
being coupled to the air pump crosshead. Of these 
six pumps, three are feed pumps, two are bilge 
pumps, and one is a sanitary pump. The condensing 
water is supplied by three 123 in. centrifugal pumps 
of the Barrow Shipbuilding Company’s design and 
make, each driven by an independent engine with 
ll in. cylinder and 11 in. stroke, The delivery pipes 
from these pumping engines are connected so that 
the failure of one pumping engine will not cause 
the disablement of the main engine to which it 
especially belongs. These pumps draw from the 
sea only, but there is also another centrifugal pump- 
ing engine of the same size provided as a bilge 
emergency pump. There are also three 2 in. steam 
ejectors for ejecting water from bilges, one large 
steam ballast pump with 12 in. steam cylinder, 10 in. 
pump and 10 in. stroke, and three donkey engines 
with cylinders 12in. in diameter and 10 in. stroke, 
arranged either for boiler feeding, pumping from bilge, 
deck washing, or other purposes. The arrangement 
of these various pumps is shown by Figs, 1, 2, 3, 4, 
and 5, in our number of the 18th ult. 

The engines drive a right-handed screw 22 ft. in 
diameter, and with a pitch of 31 ft. to 32 ft. The 
boss of this propeller is of Vickers, Sons, and Co.’s 
cast steel, and weighs, finished, about 6 tons, while 
the four blades are of manganese bronze, and weigh 
each about 3 tons, tho total weight of the screw being 
thus about 18 tons. 

Steam is supplied by eight boilers, of which four are 
double-ended and four single-ended. The boilers are 
loaded to a pressure of 6 kilogrammes per square centi- 
metre, or 80.4 1b. per square inch, and their general 
arrangement will be readily understood on reference 
to the views, Figs. 1 to 5 just mentioned. From these 
views it will be seen that the boilers are disposed 
in pairs, the four single-ended boilers being placed 
back to back between the two pairs of double-ended 
boilers, A bulkhead whch separates the two pairs 


discharging capacity being thus 





of single-ended boilers divides the boilers into two 
groups, each group having two stokeholds. The coal 
bunkers are in the wings as shown. 

The double-ended boilers are each 13ft. 9 in. in 
diameter, by 18 ft. 6in long, and contain each six 
furnaces, 3ft. 6in. in diameter by 6ft. 9 in. long, 
each furnace having its own separate combustion 
chamber, measuring 2 ft. in the direction of the length 
of the boiler. The furnaces are each made in two 
rings, united by an Adamson flanged seam, and the 
firegrates are 6 ft. Sin. long. Each of these boilers 
also contains 526 tubes, 3} in. in diameter outside, 
and 6 ft. 9 in. long between tube-plates ; 110 of these 
tubes being stay tubes. Each boiler is provided with a 
steam drum 3 ft. 3 in. in diameter and 14 ft. long, 
united to the boiler by two necks. The total grate 
surface in the four double-ended boilers is 539 square 
feet, the total heating surface 14,270 square feet, and 
the total steam space (including steam drums) 26614 
cubic feet. 

The four single-ended boilers are each 13 ft. 9 in. in 
diameter by 9ft. 6 in. long, and contain each three 
furnaces 3 ft. 6 in. in diameter by 6 ft. 9 in. long, each 
of these furnaces having an independent combustion 
chamber, 2 ft. long. Each boiler also contains 263 
tubes, 3}in. in diameter outside, and 6 ft. 9 in. long 
between tube-plates. The four single-ended boilers 
are connected to two steam drums, each 9 ft. long by 
4 ft.in diameter. The total grate surface in the four 
single-ended boilers is 2694 square feet, the total heat- 
ing surface 7135 square feet, and the total steam room 
(including steam , wet 12884 cubic feet. 

The total grate surface for all the eight main boilers 
is thus 808} square feet, the total heating surface 
21,405 square feet, and the total steam room 3950 cubic 
feet. The ratio of grate to heating surface is 1 : 26.47. 
The boilers are made wholly of iron, and the working 
pressure is, as we have already stated, 6 kilogrammes 
per square centimetre, or 85,34 1b. per square inch. 

Besides the main boilers the Normandie is provided 
with two donkey boilers, these being placed at a 
higher level, as shown by Fig. 1 on the two-page 
engraving {published in our number of the 18th ult. 
These are oval boilers, 7 ft. wide by 9{t. 6in. high. 
and 7 ft. long. each containing two furnaces, 2 ft. Gin. 
in diameter, and 4 ft. 9 in. long, and 108 tubes 4 ft 
9in. long by 2? in. in diameter. These boilers are 
worked at a pressure of 60 1b. per square inch, and they 
have together 40 square feet of grate surface, and 923 
square es of heating surface. ‘The arrangement and 
dimensions of the various steam pipes to main and 
donkey engines is clearly shown by Figs. 1 to 5, which 
views also show the arrangement of waste steam feed 
pipes, suction pipes to ballast tanks, &c. 

The engines of the Normandie developed on trial 
8006 indicated horse-power, running at sixty three 
revolutions per minute, and giving to the vessel a speed 
of 174 knots, a very excellent result, 








ELECTRIC LIGHTING NOTES. 

At the Friday evening opening lecture of this 
year’s session at the Royal Institution, when Professor 
Tyndall addressed a crowded audience on ‘‘ The 
Rainbow,” the library was lighted by one of Mr. 
Xoss’s primary batteries. The hall of the Institution is 
now added to the Swan permanent installation, Messrs. 
Faraday and Son having supplied Grecian pendants, 
harmonising with the architecture. 


The Committee of Inquiry appointed by the share- 
holders of the Metropolitan Brush Electric Lighting 
Company have filed a petition for the winding up of 
the company. In reply the directors have issued a 
circular to the shareholders, stating that this course is 
an entirely mistaken one, and affirming that their belief 
in the value of their numerous provisional orders is evi- 
denced by the favourable proposals they have received 
for taking some of them over. The directors state that 
they have no doubt of being able, at the proper time, 
to substantiate the soundness of their policy, which 
does not necessitate a call, as implied by the circular 
of the committee. For the present they merely advise 
the shareholders to refrain from signing any proxies, 
and from pledging themselves to any line of action 
until they have seen, not only the report which the 
committee are about to issue, but also the reply of the 
directors thereto. 


Messrs. Tangye Brothers have lighted their premises 
at Newcastle on the Swan system. The work was in- 
trusted to the firm of Messrs. J. H. Holmes and Co., 
67, Westgate-road, who have, with the exception of 
the engine and boiler, supplied and erected the whole 
of the machinery and apparatus required, and who 
have had most of the elaborate fittings specially manu- 
factured to their own designs. The show-room has 
been fitted with four pendants, each of which carries 
five 20 candle-power Swan lamps and a reflector, so as 
to utilise the upward rays of light. Those in the front 
windows, being longer than the rest, have a novel 
arrangement for avoiding strong shadows on the ceil- 
ing. The offices are lighted by ten lamps of the same 
power. The machine used is one of Siemens’ self- 





regulating dynamos, and is capable of running forty 
20 candle-power lamps, which are arranged in parallel 
circuit. The engine is of Messrs. Tangye’s ‘* Soho” 
type, mounted on the top of a ‘‘ Colonial ” boiler, and 
when running the lights develop about 4 horse-power, 

It will be within the recollection of many of our 
readers that twelve months ago Mr. Octavius E. Coope 
wrote a letter to the 7'imes, in which he gave the par- 
ticulars of the electric light installation at his house 
(Berechurch Hall), and compared the expense with 
that of gas. At that time the light had been in use 
for three months, and upon the data obtained during 
that period of working, Mr. Coope estimated that it 
nein cost him .97 of a farthing per hour per light. 
Now, after the lapse of a year, he has written again, 
comparing the actual expenses with the figures of his 
estimate, and he finds that his expectations have been 
more than realised, and that the actual cost per lamp- 
hour has been .95 of a farthing. The total cost of the 
installation was 1490/., and the year’s expenses have 
been as follow: Coals (small 13s. 6d. a ton, mixed with 
coke at 18s. a ton) 90/.; wages (engine driver and lad) 
791. 14s.; renewal of lamps (300 at 5s.) 75/.; oil, waste, 
etc., 2/.; repairs, 5/. 8s. ld.; sundries, 7/. 16s. 8d.; 
depreciation, 82/.; total, 359/. 18s. 9d. There are 200 
lamps, and as they have been burned for 1823 hours, the 
cost works out to .95 farthing, as stated above. The 
plant consists of four Burgin dynamos, and a 12-horse 
engine. The lamps are mostly employed singly, and 
in the hall and dining-room are simply suspended 
from the ceilings by silk rods, Mr. Coope is quite 
enthusiastic in his praise of the healthfulness, beauty, 
and economy of the lighting, but he does not make it 
quite clear how it is that the whole of the lamps were 
burning on an average five hours a day all the year 
round; the inference to be drawn from his letter is that 
every lamp was put in action at dusk and kept alight 
until nearly midnight, in all the rooms; so that the 
house was perfectly lighted all over, and darkness was 
abolished within it, until the engine stopped for the 
night. No doubt this is a very charming arrangement, 
and it is one that is peculiarly favourable to electric 
lighting, when estimated per lamp-hour; but it must 
be remembered that it is a very expensive one. A 
farthing per lamp-hour looks a very small sum, but 
359/. per year for lighting a single country house is an 
amount not very often paid, we should imagine. We 
have pointed out again and again, that when an electric 
light plant can work at full capacity for 1500 hours a 
year, it may compete with gas, and that it is seldom 
that this condition can be fulfilled. 





TRIAL TRIPS AND LAUNCHES. 

On Wednesday, January 16, Messrs. John Scott 
and Co., Bowling, had a trial trip of the screw steamer 
named the Dunvegan, a vessel of about 350 tons, recently 
built by them and engined by Messrs. John Gilmour and 
Co., Glasgow, the managing owners being Messrs. J. and 
W. W. Smith, of the same city. On the measured mile 
at Wemyss Bay the Dunvegan attained a speed equal to 
ten knots per hour, the engine working with great 
smoothness. 





On the same day a steel screw steamer, named the 
Zafiro, was launched by Messrs. Hall, Russell, and Co., 
Aberdeen. Built to the order of the China and Manilla 
Steam Shipping Company (Limited), Hong Kong, and 
intended for trading between Amoy, Hong Kong, and 
Manilla, the Zafiro is the first vessel to be entirely con- 
structed of steel at Aberdeen. She is about 1100 tons 

‘oss, and measures 220 ft. by 32 ft. by 21 ft.; she is 
lane supplied with compound engines of 200 horse-power 
nominal, the cylinders being 34 in. and 67 in. in diameter, 
respectively, with stroke of 3 ft. 6 in. Steam will be 
generated by two large steel boilers, made for a working 
pressure of 95 lb, per square inch, and the speed of the 
vessel is specified to be 124 knots. 


Messrs. John Key and Sons, Kirkcaldy, on Saturday, 
January 26, launched from their Kinghorn shipbuilding 

ard a vessel named the Eurimbla, and measuring 214 ft, 

y 30 ft. Gin. by 24 ft. Gin. Built to the order of the 
Australasian Steam Navigation Company, and intended 
for the Australian coasting trade, the Eurimbla is being 
fitted with engines of 1000 horse-power indicated, having 
compound inverted cylinders of 30 in. and 60 in. in 
diameter, respectively, with 39 in. stroke. 

On Wednesday Messrs. David J. Dunlop and Co., 
engineers and shipbuilders, launched from their ship- 
building yard a steel screw steamer of 800 tons burthen, 
named Aberforth, built to the order of A. and A. T. 
Mackay, of Grangemouth, for general Continental trade. 
The dimensions are as follows: Length, 190 ft. ; breadth, 
28 ft. Gin. ; depth of hold, 13 ft. 6in. She will receive 
engines and boilers of 100 nominal horse-power, which 
are also being supplied by her builders, 





New BripGE OVER THE Muississipr1.—A project of 
bridging the Mississippi at New Orleans is under con- 
sideration. The river is 2400 ft. wide, and it is proposed 
to construct the bridge with seven spans of 300 ft. each, 
one of which will be a draw span. The piers will 
consist of clusters of creosoted piles, capped and cased 
with iron, The estimated cost is 2,600,000/. 
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dent for 1884, Mr, Arthur Rigg, will deliver his inaugural address. 

PuysicaL Society.—Saturday, February 9th, at 3 p.m. Annual 
general mecting. 
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MERCHANT SHIPPING LEGISLATION. 

A FEw weeks ago we laid before our readers the 
proposals which had been issued by the Board of 
Trade for the establishment at our ports of local 
marine courts, which should hear all matters of dis- 
pute between the officials of the Board and the 
shipowners, and should bear some part of the vast 
burden of responsibility which is bending, almost 





The circular to which we then referred contained a 
hint of further legislation, and since there has been 
issued a pamphlet, dated from the Board of Trade, 
in which the subject of loss of life and property at 
sea is discussed from a much broader standpoint 
than before, and measures are foreshadowed of a 
much more radical character than any tried hitherto. 
Ever since the Plimsoll agitation, public opinion 
has demanded that a watch should be kept upon 
the movements of shipowners who regarded gain 
more than the lives of their crews, and no proposi- 
tion which aimed at reducing this surveillance 
would obtain a hearing. Year by year the staff and 
operations of the Board of Trade have increased, and 
yet the number of ships and lives lost have in- 
creased also, and it is now perfectly evident that 
the Board has lamentably failed in accomplishing 
the object entrusted it by Parliament. No doubt it 
has done something by its direct action and still 
more by its influence, but when it is considered that 
as many as 300 ships leave London alone on a busy 
day it will be readily understood that not even a 
formal inspection can be made of the greater part 
sailing from our shores. Of course the Legis- 
lature never supposed that the surveyors could 
investigate the condition of every ship, any more 
than a policeman can know what happens in 
every house in the beat. But acts of fraud and 
violence are often prevented by the consciousness 
of the presence of the policeman in the street, 
who, should he hear of them, would put the 
criminal law in operation. And similarly it was 
supposed that the influence of the Board of Trade 
would derive its chief strength from the fact that 
they had the power to institute criminal proceed- 
ings against a shipowner who appeared to have 
failed flagrantly in rendering his ship seaworthy. 
But, unfortunately this has proved to be a delusion. 
Neither judges nor juries will convict a man of acts 
of which he cannot be shown to be personally respon- 
sible, and modern business life is so complex that 
there are often several intermediaries between the 
person who performs a given act, and the one who 
reaps the profit. And so after a few attempts, 
all of which broke down more or less completely, 
the Board has_abandoned the idea of enforcing its 
authority by appeals to the criminal law, and has 
been thrown back on to the vigilance of its officers, 
who, however energetic and zealous they may be, 
can only exercise a very feeble supervision. 

If losses at sea were decreasing, either positively 
or relatively, the Board and the public might be 
content to let things go on as they are, and trust to 
increased knowledge and skill in shipbuilding to 
further reduce the sad account. But instead of 
this they are increasing, and it is evident that some 
remedy must be found, or at least sought for. 
There are two which have been proposed, one of 
which has received a good deal of outside support, 
and the other of which is favoured by the Board, 
and will probably be proposed by them before 
Parliament if this ballon d’essai which they have 
just put forth is not torn to pieces by the storm of 
opposition it will encounter in some quarters. The 
first scheme is for the Board to create an enor- 
mous scientific staff who should thoroughly under- 
stand every point connected with shipping. It 
should include naval architects, engineers, seamen, 
and stevedores, and should be competent to advise 
the shipowner on every particular, from the 
time the design of his vessel is drawn out until 
she leaves the dock; it should explain to him 
the relative advantages of iron and_ steel, 
and settle his scantlings, prescribe to him the 
quality and extent of his equipments, and in- 
struct him how and to what extent the vessel 
should be loaded, and finally work out her curve of 
stability, and teach the captain and officers its 
meaning. In fact the department is to play 
Mentor to the Telemachus of the shipowner, and 
be his guide, preceptor, and friend, occupying a 
position never yet heard of in this country out of 
the nursery and schoolroom. Such a plan carries, 
one would think, its condemnation in its face ; even 
the limited interference which has already been 
exercised in shipping affairs, has created a deep feel- 
ing of vexation, and now it is proposed to increase 
thisahundredfold. It is contended, however, that 
the difficulty in the past has arisen from the want 
of an authoritative utterance from the Board. 
When an owner asked how deep he might load his 
ship, the Board replied that they could not teach him 
his business, but that if he loaded her too deeply 
she would be stopped. Yet in seven years only 302 











‘| ships have been detained for overloading, or less 





than one a week, in all our ports, and it is very much 
to be doubted whether the new staff could carry 
out their duties with less interference than that. 
Their very nature would prevent them from issuing 
hard and fast rules, which are so ardently demanded 
in some quarters, for they would be supposed to be 
the leaders of progress, and anything like a regu- 
lation, unless it were so elastic as to be valueless in 
the eyes of those who ask such aid, would be op- 
posed to their spirit. 

If shipbuilding or navigation were decaying or 
lost arts, then there might be some reason in 
Government stepping in to provide the scientific 
assistance which could not be obtained elsewhere. 
But, on the contrary, they are in a most flourishing 
condition, and shipowners can get every assistance 
they require, and generally at their own ports, from 
a body of men who have made a life-long study of 
the subject. If they do not know what isa safe 
load for their ships, they can easily get the matter 
worked out for them without reference to the 
Board of Trade, and can further obtain advice as to 
stowage, equipment and the like. That this is 
readily possible is evidenced by the fact that many 
companies have never lost a vessel from stress of 
weather since their formation, and have not the 
slightest apprehension of doing so. Their ex- 
perience has enabled them to gauge the power of 
the sea and provide against it. Seafaring can 
never become a safe occupation, but given an open 
sea with no obstruction from other vessels or from 
ice, and there are very few contingencies which may 
happen to a ship which are not preventable. But 
results of this kind are not altogether the outcome 
of science ; they are due quite as much to care and 
forethought, qualities which can scarcely be fur- 
nished by official inspection. Omitting the flagrant 
cases—the ships which are sent to sea, if not with 
the purpose, at any rate with the desire, that they 
may never again appear—it would tax the abilities of 
a whole army of inspectors to discriminate between 
the vessels who have long odds in their favour and 
those which have only short ones. The difference 
between a ship which rides through ninety-nine 
gales and founders in the hundredth, and the one 
which always returns safe is not to be discovered by 
mere inspection, and when discovered is not of a 
character which fits it to be used as a means of 
placing pressure upon the owner. Two hours’ in- 
vestigation of his books would probably reveal more 
than a fortnight spent on his ship, and would show 
that the chief danger lay in the general lowering of 
the quality of the material and work by an over- 
regard to economy. We are by no means of 
opinion that high-priced work is of necessity good, 
but at the same time it is certain that when a buyer 
beats down a manufacturer too far, he does it to his 
own detriment. No system of inspection during 
building can altogether prevent the introduction of 
inferior ironor bad workmanship. The knowledge 
that a job has been taken at a low price, filters 
through the yard, and foremen and managers are 
anxious to get it out of the place as quickly as pos- 
sible, and every one, down to the rivet carriers, 
know that there is no need to be too particular. 
Thence there is general lowering of the whole 
tune, as the doctors would say, of the ship, and 
although when turned out there is no apparent 
difference between her and an honestly constructed 
ship, still her factor of safety is reduced, and some 
day in a hurricane a plate which has been too 
cruelly drifted, starts, and she is reported missing. 
And what is true in regard to first cost is equally 
applicable as regards repairs and maintenance. The 
policy of cheeseparing economy loses far more ships 
than downright wickedness, and thisis a vice that 
no system of inspection can overcome, unless the 
Government takes the business out of the ship- 
owner’s hands and manages it for him. 

The Board of Trade argues that as the shipowner 
has the necessary information before him, all that 
is required to reduce this fearful annual loss is to 
make it worth his while to act upon the facts 
with which he is so well acquainted. Railway 
companies do not allow their bridges to get into 
such a condition, that sooner or later they will give 
way ; manufacturers repair or renew their machi- 
nery as it grows old ; colliery owners spare neither 
pains nor expense to keep their workings free 
from gas, and no one, except the shipowner, grows 
rich by his losses, because the latter is the only 
trader who can insure in such a way as to more than 
cover himself. He is in the position of one who 





takes out a policy on his life ; the sooner the end 
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comes the less he has to pay in premiums. If men 
loved their ships as they love their lives, this might 
be a satisfactory arrangement, but unfortunately 
they do not, and the feeling that they are safe 
whatever the result, is sufficient to encourage them 
to run risks which under other circumstances they 
would avoid. It has been stated on the authority 
of Sir T. Farrer, that if a steamship of 1200 tons be 
chartered with freight to Calcutta and back through 
the Suez Canal, and that if instead of completing 
her voyage, she be lost in the Bay of Biscay on her 
outward trip, her owner will realise 51501. more 
than if she safely accomplishes her double journey. 
It would occupy too much space to explain how 
this system has grown up, and how it is that the 
underwriters endure it, and pay sums which they 
know are far above the true value of the ships lost, 
whatever may have been their original cost. A few 
words on this latter point, however, will do some- 
thing to clear it up. Insurance rates are based upon 
known risks, and if spread over a sufticiently wide 
area will pay a certain profit which can be accu- 
rately foretold. If the risks were lessened, or the 
policies were reduced, either the rates would be 
lowered or the volume of business decreased, and 
the underwriter would gain nothing by the change, 
so he is content, so long as there is no absolute 
fraud, to let matters go on as they are. 

But asystem which has been created, or at least 
moulded by law, can also be altered by law, and it is 
certain that the Board of Trade meditates making the 
attempt. Mr. Chamberlain, insome of his utterances, 
has cast grave doubt on the honesty of the shipowners 
as a class; in this we think he has been mistaken, 
at least as far as any conscious dishonesty is con- 
cerned, but it is expecting too much from human 
nature to suppose that they will be as careful and 
conscientious in risking the underwriters’ money as 
they would be with their own. If the matter lay 
between these two classes only it would matter but 
little, and they might well be left to fight it out as 
best they might. But the loss falls ultimately upon 
the community, and this loss is estimated at the 
enormous sum of ten millions sterling annually. 
“* Have,” the Board of Trade asks, ‘inferior 
shipowners any right to throw away this amount 
of national property’? But before this, comes 
the question of the sacrifice of life ; the public 
conscience is appalled at the idea of 3300 men 
perishing on the sea every year, and impera- 
tively demands that nothing should be left un- 
done to prevent it. A modified inspection has been 
tried and failed, and now the question is, whether 
the Board of Trade shall increase its staff tenfold, 
or whether it shall press the whole body of ship- 
owners, with their managers and agents, into their 
service by making it more profitable to keep ships 
afloat than to lose them, more profitable to buy 
good ships than cheap ones, and more profitable to 
execute repairs than to add thesums so spent to 
the profit account. There can be no doubt which 
plan should be adopted, although there may be 
great difficulty in carryingit out. Itis a serious 
matter to interfere with an important industry, but 
it has been done again and again, and with good 
effect. Once a scheme of this kind would have 
evoked a storm on account of its interference with 
the freedom of contract, but the Manchester school 
of politicians is nearly extinct, and those who repeat 
its cries only do so when it serves their purpose, and 
not from conviction. Landowners, manufacturers, 
builders, and indeed nearly every class of people 
have inturn had their methods of conducting their 
affairs regulated for them by Parliament, and there 
is every probability that the shipowners will 
undergo the same experience. This involves no 
reflection upon their honesty as a body. In their 
anxiety to build up a system which shall protect 
them from the great hazards which they run, they 
have been too successful, and the fortifications they 
have raised against ill fortune have been so high 
and so secure, that they have had no need to exer- 

. cise the virtues of vigilance, care, and forethought 
to the same extent as other men, and their happy 
condition has attracted to themselves the greedy, 
rash, and unscrupulous from other callings, and 
has caused their good name to be tarnished. Of 
course no one likes to be disturbed in the manner 
proposed, but people who enjoy the benefits of 
a high civilisation must also be prepared to pay 
for them by acquiescence in the wishes of their 
neighbours, and if the shipowners cannot find some 
remedy for this enormous waste of life and property, 
they must be prepared to learn that others will 
attempt it for them. 








COMPOUND LOCOMOTIVES. 


Axsovut three months ago we mentioned in a brief 
‘** Note” (vide page 412 of our last volume) the per- 
formance of one of Mr. Webb’s compound loco- 
motives on the London and North-Western Railway 
with the Scotch express from Euston to Carlisle. 
Through the courtesy of Mr. Webb we are now 
enabled to give more detailed particulars of the 
work done by this engine during the particular trip 
to which we referred. The train taken by the 
engine was the one leaving Euston at 10 a.m. and 
due at Carlisle at 5.20 p.m., the time allowed for 
the run of 300 miles being thus 7 hours 20 min., 
out of which there are stops of 2 min. at Willesden, 
5 min. at Rugby, 7 min. at Crewe, and 20 min. at 
Preston, so that the speed between stations averages 
over 44 miles per hour. 

On the day in question the Scotch express on 
leaving Euston was made up of twelve vehicles, 
while a thirteenth wasaddedat Crewe. The weight 
of the train, exclusive of passengers and luggage, is 
given by the subjoined Table : 


Load of 10.0 a.m. Scotch Express Euston to Carlisle, 
October 26, 1883, 
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Gross load 214 9 1 


Load, exclusive of engine andtender 151 16 1 


The train had seats for 95 first-class, 60 second- 
class, and 150 third-class passengers, or 305 in all, 
and if we assume the seating capacity to have been 
but two-thirds occupied, we should, allowing for 
luggage, have to add at least 15 tons to the weights 
above given. Altogether the average weight of the 
train after leaving Crewe was probably not far from 
230 tons. 

The weather was greasy, but the train arrived at 
Carlisle to time, and was taken up Shap Fell with- 
out the assistance of the bank engine, We give 
in page 107 a section of the London and North 
Western line between Euston and Carlisle, and 
from this it will be seen that the northern section 
involves some very heavy work. The Shap Fell 
incline includes a long stretch of 1 in 75, near the 
foot of which (at Tebay) the train was nearly 
brought to a stand for the assistance of the bank 
engine, but, as noted in the section, it was again 
started and taken up without such aid. 

The engine by which this work was performed 
is of the class described by Mr. Webb in his paper 
read before the Institution of Mechanical Engineers 
at their Liége meeting, and published by us at the 
time.+ It has a pair of high-pressure cylinders, 
13 in., and one low-pressure cylinder 26 in. in dia- 
meter, the stroke in each case being 24 in., and 
the diameter of the driving and trailing wheels 
6ft. Gin. We have used the term “ driving” and 
‘‘trailing” wheels, but in reality both pairs are 
independent drivers, for, as will be remembered, 
these wheels are not coupled, the hind pair being 
driven by the pair of high-pressure cylinders, while 
the low-pressure piston is coupled to a single crank 
at the centre of the axle of the forward pair. 

During the trip of 300 miles, on the 26th of 
October, the quantity of coal used was 79 ewt., or 
an average of 29.46 lb. per mile. If from this be 
deducted 1.21b. per mile as the allowance for light- 
ing up, we get 28.26 Ib. per mile actually used in run- 
ning the train. The water used was 7546 gallons, 
7046 x10 _ 8.51. of 
8848 — 





the evaporation thus being 


water per pound of coal. 

As we remarkedin our former notice, a continuous 
run of 300 miles with the London and North 
Western Scotch express on a bad day is no trifling 
matter, and the performance we have described is 
altogether a most interesting one. From all we 
hear, Mr. Webb is giving his compound locomotives 
plenty of exceptionally hard work, in order to 





* This vehicle attached at Crewe. 
+ Vide page 125 of our last volume. 





develop their weak points, if any, and so far the 
experience with this new class of engines has been 
very satisfactory. 





PRIVATE BILL LEGISLATION.* 
THE proposed extensions of the West Metropolitan 
Tramways are very numerous, and affect a large 
number of the main thoroughfares in the parishes 
of Hammersmith, Kensington, Paddington, and 
Chelsea. They consist of : 1. Additional lines in 
substitution of those at present existing, which are 
to be removed, in the Kew Bridge amd Chiswick 
high roads between Lionel and Upham Park roads. 
2. A tramway commencing by a junction with the 
existing lines of the company in the Uxbridge-road, 
near Woodham-road, passing thence southward to 
Shepherd’s Bush Green and Shepherd’s Bush-road 
to the Broadway, Hammersmith, thence turning to 
the east along the Hammersmith-road, and terminat- 
ing near Avonmore-road. 3. A tramway commencing 
near the termination of the existing line of the 
company in the Uxbridge-road, passes along that 
road in an easterly direction to Norland-road, 
thence turning to the north it traverses the latter, 
Latimer and Bromley roads, it then proceeds east- 
ward along Lancaster-road, Ladbroke Grove-road, 
and Latimer and Bromley roads, Porchester-road 
into Harrow-road, and westerly along that road to 
its termination near Wellington-road in the parish 
of Willesden ; branches are also proposed from 
this line of tramways, passing along the Great 
Western, Cornwall, and Tavistock roads, and 
Tavistock -crescent, and eastward along the 
Harrow-road to Westbourne-terrace. 4. A tram- 
way commencing near North End-road with 
that already described in Hammersmith, pass- 
ing thence southward along the first-mentioned 
road, Walham Green, Fulham-road, Stanford- 
road, Dartrey-road, thence westward along 
Lett’s-road, Cheyne Walk, Chelsea Embankment, 
Queen’s-road, and Pimlico-road, terminating in 
the last-mentioned road at White Lion-street ; a 
loop is also proposed in this line traversing Edith- 
road. 5. A tramway commencing by junctions 
with the existing lines in the Beaden-road and 
King-street, West Hammersmith, passing along 
Fulham Palace-road, and Dawes-road, terminating 
by a junction with No. 4 at Jordan-place, Walham 
Green. 6. A tramway commencing at Melmoth- 
place, Walham Green, with the tramway described 
as No. 4, thence it turns to the west along the 
Fulham-road, terminating at Church-street. As 
some of these tramways traverse narrow streets, 
powers in conjunction with the local authorities are 
to be taken to widen them, and also to form an 
embankment on the north foreshore of the River 
Thames for a distance of about 200 yards opposite 
Beaufort-street, Chelsea. 

It is also proposed to dissolve and reincorporate 
the Western District Tramway Company for the 
purpose of constructing tramways, which, how- 
ever, in great part, cover ground included in the 
scheme last described ; they consist principally of : 
1. A tramway from the West Metropolitan Tram- 
ways’ existing lines at King-street west, near 
Hammersmith Broadway, thence passing along 
Fulham Palace, Crown, Munster, and Dawes roads 
to Walham Green, thence along Fulham-road, 
King’s-road, Sloane - square, Lower Sloane - street, 
White Lion-street, terminating in the Buckingham 
Palace-road at Lower Belgrave-street. 2. A branch 
tramway from Walham Green along the Fulham- 
road to Church-street, Fulham. 3. A tramway in 
an easterly direction along the Hammersmith-road 
to near where that road is crossed by the West 
London Railway. 4. A branch from the last- 
mentioned tramway, traversing Brook Green and 
Shepherd’s Bush-road to the Uxbridge-road, where 
it forms a junction with the existing lines in that 
road ; it is thence continued along the Norland and 
Latimer roads, terminating in the latter, where it 
is crossed by the Metropolitan Railway. 

The Lea Bridge, Leyton, and Walthamstow Tram- 
way Company propose to construct: 1. A tramway 
commencing in the parish of West Ham in the 
Leyton-road opposite Windmill-street, thence pass- 
ing northward along the Leyton and Chobham 
roads, High-street, Leyton, and terminating 
in Hoe-street, near the Great Eastern Railway 
station of that name. 2. A branch to the above 
tramway, passing along Chobham-street between 
the Leyton and Leytonstone roads. These lines 


_ * See pp. 522, 545, 568, and 589, vol. xxxvi., and 11, 








36, 63, 82 ante. 
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advantages of the vessels of this system are the cer- 
tainty of their making the passage in all weathers, 
especially during fogs, when independent boats are 
helpless ; the power they have of keeping practically 
in the same spot when stopped, instead of floating 
out of their course without being able to steer ; and 
also the rapidity with which the passage can be 
made by them, no time being lost in a circuitous 
passage necessary to bring the head of the inde- 
pendent boat upstream, and in manceuvring to get 
into position at the landing stage. Against them 
there is of course the obstruction caused by the 
chains to the use of the anchors of vessels dredging 
down or up, their inability to change their course 
and avoid other craft, the difficulty of keeping clear 
the long ways leading to them when the rise of 
tide is great as in the Thames ; but as the cost is not 
great an experiment might be made which would 
speedily settle the question and their adaptability 
for the purpose. 

’ The Metropolitan Board of Works propose to 
construct subways, one for foot and one for carriage 
traftic, alongside each other, crossing the Thames 
between Hermitage entrance of the London Docks, 
and the western end of Bermondsey Wall. The length 
under the river is 350 yards, and the floor in the 
deepest part of each subway is 60 ft. below high 
water, and the length of each being 14 ft. and 16 ft. 
respectively. The approach to the foot subway 
on the north side is in Nightingale-lane, near 
Burr-street, and on the south side at Dockhead, 
the gradients being 1 in 15 on each side. The car- 
riage subway approach commences on the north 
side at East Smithfield, and is on a gradient of 
25.5; the southern approach is made by two branches 
uniting under Dockhead, one commencing at the 
junction of Abbey-street and Jamaica-road, and the 
other to the west, commencing at the junction of 
Charles-street with Tooley-street ; the inclination 
including the latter branch is 1 in 30.5, that of the 
other branch is 1 in 31. New streets on the east 
and west side of the northern approach are to be 
formed between East Smithfield and Burr-street, 
to conduct the traffic at present using Nightingale- 
lane, the site of which is appropriated by the said 
approach. The Hermitage entrance as well as the 
warehouses on the east side of the St. Katherine’s 
Docks are to be appropriated for the works, but 
doubtless since the purposes for which they were 
constructed are not now, from many causes, so im- 
portant, favourable terms will be made for their 
acquisition. The Board also take powers to con- 
struct pier and jetties, and to establish steam ferries, 
between Nile-street, Woolwich, and Stanley-street, 
North Woolwich, about a quarter of a mile west of 
the present steam ferry, also between Horseferry- 
road, Greenwich, and Ferry-street in the Isle of 
Dogs. In order to maintain the old bridge at 
Chelsea during the building of the new structure, 
and also to avoid interference with valuable pro- 
perty on the Surrey side, a rather unsightly curve 
was proposed when the Act was obtained in 1881, 
in the approach to the bridge on that side ; this was 
strenuously opposed, but without effect, by the 
Wandsworth Board of Werks, but other counsels 
have since prevailed with the Metropolitan Board, 
and they now propose to make the bridge and both 
the approaches in practically the same line, though 
there will be a slight change in direction on the 
north side of the bridge ; the objectionable ogee 
curve will be done away with. 

It is proposed to incorporate a company to con- 
struct a bridge over the Thames at the Tower from 
the intersection of Cross-street and Freeschool- 
street, Horselydown, to Little Tower Hill. The 
proposed bridge will be constructed at a moderate 
height above high water, and the difficulty of pro- 
viding for the navigation is to be got over by making 
the bridge double in the centre of the river, with 
swing bridges in the double portions, so that the 
vessels will pass these latter in detail, allowing the 
bridge traffic to be diverted over that at the moment 
interfered with. This idea is not novel, having 
been suggested to the Select Committee reporting 
in 1800 upon the improvement of the Port of Lon- 
don, when a double bridge was proposed consisting 
of two bridges (having opening spaces in each) about 
320ft. apart across the river, uniting in one approach 
oneachside. A design fora bridgeclosely resembling 
that now proposed was in the following year pre- 
sented to another committee having similar duties 
to that before mentioned ; this design showsa single 
bridge from the sides to near the centre. The centre 
span has a longitudinal space in it 70 ft. long and 
50 ft. wide, closed at each end by lifting platforms, 


the idea being that when a vessel approached, the 
platform nearest to it would be opened, the traflic 
across the bridge being confined to the other plat- 
form ; the vessel having entered the longitudinal 
space before mentioned, the platform in its rear 
would be lowered, and the traffic again diverted 
over it ; on the platform in front being raised, the 
vessel would emerge, and thus pass the bridge with- 
out materially interrupting the flow of traflic across 
the river. 

Among the useful works of communication pro- 
posed is the Cromwell-road bridge, which, autho- 
rised a few years ago, was allowed to drop ; its 
object is, the removal of the obstruction to the ex- 
tension of Cromwell-road caused by the West Lon- 
don Railway. Between the two western main lines 
of thoroughfares represented in the metropolis by 
Oxford-street and Piccadilly, there is no line of 
streets in that direction unbroken by that railway, 
and it is to be hoped that the present proposal to 
interpolate a third about midway between the two 
mentioned will be successful. The connecting link 
between the termination of Cromwell-road west and 
North End-road, near West Kensington Station, 
necessary for the purpose consists of a bridge over 
the railway and two lengths of approach roads about 
a quarter of a mile inaggregate length. Powers are 
to be taken to enable the Metropolitan Board of 
Works and the vestries of Kensington and Fulham 
to carry out the proposed works. It is again 
proposed to incorporate a company to construct 
docks at Northfleet on the site of the extensive 
quarries to the west of Rosherville. The pro- 
posed dock is to be 417 yards long and 200 yards 
wide, with two branch docks 400 yards long 
and 83 yards wide each, together with a tidal 
basin and entrance. The great recommendations 
of this site are, first, the material upon which 
the works would be founded being chalk, secondly, 
deep waterin the river close at hand ; these, together 
with the sheltered position, seem to offer great 
inducements,to carry out such a scheme, but hitherto, 
though the subject has often been discussed nothing 
further has been done. The opposition of the 
navigation interests centred in the port of Goole, 
to the construction of the Hull and Lincoln Railway 
proposed last session, has no doubt directed the 
attention of the authorities to the extremely difli- 
cult navigation of the River Ouse between Goole 
and the confluence of the River Trent, and it is now 
proposed to carry out several works of dredging, 
straightening, and otherwise improving the varying 
and tortuous channels along which the navigation is 
now at great inconvenience conducted. The autho- 
rities having control of the Aire and Calder Navi- 
gation desire to have the necessary powers granted 
them to carry out the proposed improvements. 


LARGE TORPEDO BOATS. 

Tue excellent performance of the torpedo vessel 
Childers on her trip round to Portsmouth in heavy 
weather, an account of which appeared in our issue 
of December 28 last, appears to have borne fruit, 
for the Admiralty have ordered two vessels of the 
‘‘Childers type” from Messrs. Thornycroft and 
Co. The building of these has already been put in 
hand at the Chiswick yard, and when completed 
they will no doubt be the most effective vessels of 
the kind that Messrs. Thornycroft have yet con- 
structed. In general dimensions of hull and ma- 
chinery, these boats will be the same as the Childers, 
particulars of which will be found on page 579 of 
our last volume, the only material difference in the 
machinery being that the boiler is to be somewhat 
larger, so that the proportion of heating surface to 
the power developed will be more in accordance 
with ordinary marine practice than is usual with 
these swift steaming vessels, and no doubt an excel- 
lent economy will beattained. The armament, how- 
ever, is somewhat different to that on the colonial 
vessel. Two Nordenfelt guns will be mounted, one 
oneither side, just forward of the conning tower, and 
two launching tubes, suitable for discharging the 
14in. Whitehead torpedo, will be built into the for- 
ward part of the boats. These are placed side by side 
in the same position as the single tube in the Childers, 
and a double discharge will thus be obtained for- 
ward, whilst at the same time the objectionable flat 
discs which closed the ends of the tubes, and were 
placed close to the water line in the older type of 
boat, will be avoided. This is a great advance on 
the former method of discharging the torpedoes as 
shown on page 580 of our last volume. The new 








boats are also to carry a training tube somewhat 





similar to the early torpedo tube, fitted originally 
to the first-class boats. This will be placed 
amidships, and will be capable of tiring a 14 in. 
torpedo on either side of the vessel. The tor- 
pedoes will be ejected by compressed air, and 
can all be discharged, either simultaneously 
or separately, from the conning-tower. As the 
steam steering gear is also situated in the con- 
ning tower, the vessels will be capable of being 
fought without any one being on deck. The 
conning tower itself is covered with 4 in. steel 
armour, this being double the thickness of that 
placed on the Childers. A Normandy’s condenser 
is fitted for distilling sea water into fresh, for the 
use of the crew and for supplemental feed to the 
boilers if necessary. 

The boats are jury-rigged with two masts, 
and are guaranteed to steam 1100 miles on their 
own coal at their most economical speed, which 
will probably be about eleven knots an hour. 
They are also to be capable of being lifted with 
stores and gear on board. We understand the 
Admiralty contemplate building a torpedo store- 
ship which will have special appliances for lifting 
and stowing large torpedo boats of this descrip- 
tion. 

The Childers herself is expected to leave for her 
home in the antipodes shortly. In the mean time 
the naval oflicials are making further trials with a 
view to determine the efliciency of a feathering 
screw which has been applied to the vessel, the 
experiments being made more especially with regard 
to the effect on the coal consumed ; a serious ques- 
tion in a steamer of only about 60 tons which has 
to cross the Indian Ocean. The trials are not yet 
complete, but the general result seems to show that 
considerably more coal is required to cover the 
same distance when the feathering propeller is used, 
than with the ordinary screw. It is proposed, 
therefore, that the latter shall be used until the 
boat reaches Aden, as up to this port the vessel 
will be able to coal sufticiently often to depend on 
steam alone. At Aden the feathering screw will 
be fitted, and the sails mostly used for making the 
long run from the Red Sea to the Southern Ocean. 

Messrs. Yarrow and Co., of the Isle of Dogs, have 
also received instructions to build two vessels of 
somewhat similar jdimensions, and of equal capa- 
city, armament, and speed ; these will very closely 
resemble the Batoum, built some time since by 
Messrs. Yarrow for the Russian Government. So 
that four of these formidable craft will be shortly 
added to the Navy, and thus we shall be again 
placed in the front rank amongst naval powers in 
this particular branch of the service. 


THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. XVIL. 
Raitway Compantes’ Exurstts. 

La Compagnie des Chemins de Fer du Nord.—The 
Compagnie des Chemins de Fer du Nord made 
a capital display at the three electrical exhibitions 
of Paris, Munich, and Vienna. It sent to each 
of these a considerable amount of material, installed 
with much care and taste by M. E. Sartiaux, of the 
telegraph service. At Vienna there was to be found 
the greater part of the apparatus shown at the pre- 
ceding exhibitions, and we shall not trouble to call 
attention to it, with the exception cf a wagon fitted 
up for carrying out dynamomcetrical experiments. 
This appeared at the Exhibition of 1881, but it was 
not mentioned in this journal, and we shall give a 
description of it later on. The following is a list of 
the apparatus shown. 1. Instruments for the block 
system. This system, carried out by means of the 
Tesse, Lartigue, and Prudhomme electric sema- 
phores, is installed, or is in course of installation, 
upon a length of 964 kilometres (597 miles) of the 
company’s lines. At the close of the Exhibition the 
company had 490 posts, while the mean length of 
the sections was 2100 metres (2296 yards). 2. 
Various types of bells to signal the presence of 
trains on lines of single track. 3. Bells for lines 
with double tracks. The objects of these is to warn 
the stations, and particularly the larger ones, of 
the approach of a train, in order that the lines 
may be clear and the staff ready for its recep- 
tion. One form of bell is provided with semaphore 
arms. It has a cylinder upon which is wound the 
cord of a motor driven by a weight. One side 
is provided with a cast-iron wheel with nine 
teeth, which act against the tail of a hammer 
striking on a gong. At the top of the apparatus 





is mounted a semaphore arm painted yellow, which 
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is ordinarily vertical, but which places itself hori- 
zontally to give the signal ; it is maintained in that 
position by a spring. _ The current acts simultane- 
ously upon the arm and the bell, and the two effects 
are independent, in order that if the motor, which 
works the bell, is run down, the optical signal will 
nevertheless operate. The position of the weight, 
which actuates the motor, is indicated at the out- 
side by a finger moving in front of a dial ; at night 
the arm is illuminated by a lantern. When several 
bells, corresponding to different lines, are installed 
in a station, trumpets are used to prevent con- 
fusion ; these, the effect of which is very power- 
ful, act in combination with an optical signal. 
4, Signals for level crossings ; these include auto- 
matic whistling pedals, automatic pedals with 
mercury, trembling bells, and electric semaphores. 
5. Automatic electric whistle, and automatic elec- 
tric apparatus for disengaging vacuum brakes. 6. 
‘Protective apparatus for terminal stations and 
junctions. 7. Electric annunciators of the pas- 
sage of a train at the distant signal. This instru- 
ment is now being tried at Bourget, and is a slight 
modification of existing apparatus for the same 
purpose. 8. Electric controller for railway points. 
4, Electric controller for Saxby and Farmer's ap- 
paratus. 10. Electric signalling apparatus. 11. 
Electric controllers for distant signals. 12. Con- 
trollers for home signals. 13. Prudhomme’s ap- 
paratus for intercommunication in trains. 14. Dy- 
namometric wagon. 15. Electric pressure indicator 
by M. M. Deprez. 16. Telegraph apparatus. 17. 
Telegraph posts. 18. Telephones. 19. Water tank 
regulators. 20. Commutators, lighting conductors, 
and measuring instruments. 21. Line materials, 
batteries. 22. Electric hoist for the raising of 
sacks of sugar, corn, &c. This apparatus, con- 
structed by Siemens Fréres, of Paris, is new. 

It is an electric hoist comprising a truck of four 
wheels, carrying two dynamo machines, of which 
one gives the vertical and the other the hori- 
zontal movement. The axis of the first carries a 
toothed pinion, which gears with a pitched chain, 
engaging with a larger wheel fixed upon one of the 
axles of the carriage. Under the influence of a 
current, the latter will move either to front or rear. 
The axis of the second machine carries a helicoidal 
screw which acts ona wormwheel having around its 
axis a chain to which the sacks are suspended. The 
motive current was generated by one of the Gramme 
machines which at night fed the electric light. The 
cable between the generator and the motors was 
600 metres (1960 ft.) long, and 7 mm. (.28 in.) in 
diameter, and the reversal of the current was effected 
by a universal commutator. With this apparatus, 
attended by six men, comprising a stoker and one 
to look after the dynamo, it is possible to build up 
in 48 minutes, a pile of 100 sacks. If the hoist is 
only used for the vertical movement, the sacks 
being previously drawn to the spot, the time is 
reduced to 38 minutes. 

The dynamometric wagon registers four series of 
observations, viz., the tractive power ; the position 
of the distance posts, which occur every 100 metres ; 
the time occupied, and the space traversed. These 
»bservations are recorded by four styles upon a 
travelling band of paper driven by feed rollers con- 
nected by wheels to the leading axle ; these rollers 
can be stopped by a clutch. The tractive effort is 
measured by a dynamometer spring composed of 
flat plates and fixed to the drawbar of the wagon. 
The style is connected to the spring by a vertical 
rod and a ball-and-socket joint. Its end moves 
between two guides which only allow to the carriage 
which holds it, a horizontal motion, in order to 
prevent oscillation which might break the point of 
the style and prevent the curve from being clear 
and continuous. The second style is fixed at one 
extremity of a lever whose other end is attracted 
by an electro-magnet, Figs. 1 and 2. An observer 
produces, by means of a key or contact maker, a 
serrated line in which the length of the serration 
indicates, according to a prearranged system, the 
different objects along the line, such as posts, junc 
tions, and the like (Fig. 3). 

The third style works like the preceding under 
the influence of a clock, which directs a current 
into its electro-magnet at determined intervals. The 
line produced has the appearance shown in Fig. 4. 
The distance traversed is shown by aid of two keys 
which, at the will of the operator, make contact at 
each turn of the wheel of the wagon, or at every 
other turn. The styles are glass tubes filled with 
water coloured by fuschine. They are carried by 
a metallic sheath which slides with slight friction 


in the boss on the lever. Each style is constantly 
pressed on the paper by its own weight. 
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M. Marcel Deprez’s electric pressure indicator is 
intended to register pressures upon engines working 
at great speeds, and in which the ordinary means 
give inexact results. The method employed differs 
essentially in its principle from that of Watt. In the 
latter the steam in the cylinder, exercises its force 
upon the piston of the indicator, whose pencil is 
displaced by an amount corresponding to that pres- 
sure, and thus gives for each stroke a continuous 
diagram representing the series of pressures corre- 
sponding to each of the successive portions of the 
piston in the cylinder. In the indicator of M. 
Deprez, the engine is supposed to be at its normal 
speed, and there are registered during a series of 
strokes of the piston, a number of points which, 
when connected, form the diagram. This method 
has been employed by the Compagnie de l'Est. It 
was afterwards modified by the Compagnie du Nord 
in order to permit the registration of observations 
in the experimental wagon. The principle consists 
in conducting the steam from the boilers into the 
casing of the regulator valve. The piston A is 
carried by the spring H, and the system of wheels 
and screws M § T O V O!," which can be worked by 
hand by the lever P. The screw M carries the 








cards and the screw V a graduation. It will be 
seen that when the pressure in the cylinder is less 
than the tension of the spring H, the piston A will 
descend, closing the opening e and uncovering the 
opening e!, which communicates with the steam in 
the boiler, in order that equilibrium may be es- 
tablished. The pressure in A will then be indicated 
by a graduation of the screw v. The ‘‘ explorers” 
are light aluminium discs placed at the bottom of 
the cylinders. At one side they are in communica- 
tion with the valve by the pipe ¢t, and at the other 
with the steam in the cylinders. Thus according to 
the excess of pressure in one direction or the other 
the contact is established in such a way as to send 
the current from the battery into the electro-mag- 
net E or E! (Fig. 6). 

The registering apparatus, carried upon a nut on 
the screw M, can move along adrum. It comprises 
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a style S fixed on an oscillating armature A (Fig. 7), 
which leans to right or left, accordingly as it is 
attracted by one or other of the magnets; r is a 
spring which tends to maintain the armature in the 
mid position. From this arrangement it results 
that when the discs of aluminium are in equilibrium 
between these contacts, the style is vertical, and 
makes a dot upon the drum. In the other cases 








the movement of the armature removes the style 
and prevents it touching the cylinder and leaving 








its trace. The drums are connected to the cross- 
heads of the corresponding pistons, and make a 
complete revolution in each stroke, and the angular 
displacement is equal to the linear displacement of 
the pistons. 








NOTES. 
Tue ReEstpvuaL CHARGE FROM BENZINE. 

AccorDING to the theory of Maxwell a perfectly 
homogeneous insulating body would give no resi- 
dual electric charge if it formed the dielectric of a 
Leyden jar or condenser. To test this theory M. 
Hertz formed a condenser with liquid benzine as 
the insulator, and he found that when the benzine 
was first put into the condenser the residual charge 
amounted to about one-tenth of the full charge ; 
but when allowed to stand and rest for a long time 
after being put in the residual charge was very 
small indeed. It was also small, indeed it nearly 
disappeared altogether, when an electric current 
was passed through the benzine, just as if repose 
and the passage of the current had the effect of 
purifying the liquid and rendering it more homo- 
geneous. On the other hand when the liquid was 
agitated so as to absorb air or dust, the residual 
charge became more marked. 


ENGINES OF MANGANESE Bronze. 

Messrs. W. H. Allen and Co., of York-street 
Works, Lambeth, 8.E., have just completed two 
sets of pumping engines for salvage purposes, in 
which the parts usually made of steel—that is, the 
piston rod, connecting rod, crosshead, crankshaft, 
pump spindle, eccentric rod, eccentric strap, and 
valves, as well as the bolts and nuts, are of 
manganese bronze. These engines have been made 
for one of the leading salvage companies in the 
north, and have been designed to prevent the loss 
of time which frequently occurs in raising ships 
which are only partially submerged at low tide. 
In such cases the machinery has sometimes to re- 
main under water for several days together, until 
advantage can be taken of a low tide to pump out 
the ship. With steel working parts, great difticulty 
arises from the journals of the shaft becoming 
oxidised to such an extent as to cause a quantity of 
minute particles of steel rust to remain in the bear- 
ings. Immediately the engines are started, seizing 
takes place, and then a complete overhaul has to 
be made, during which time the opportunity is 
slipping away, and when matters are put right the 
rise of the tide stops the work. Great difficulty 
was experienced in obtaining a suitable metal to 
form the bearings for the forged bronze to work in, 
and many alloys were tried before one was found 
which fully answered the requirements. The alloy 
now used is a hard mixture, which runs at high 
speeds without heating, and wears in a short time 
to a smooth and glassysurface. The strength of 
forged bronze is about that of mild steel (29 to 30 
tons per square inch), so that nothing is lost by the 
adoption of the new metal. There is every prospect 
that there will be a considerable demand for these 
engines, particularly for this branch of salvage 
work. 

Tue Buparest Exursiri0n. 

We have received an official notification that the 
time for presenting applications for space for ma- 
chinery and implements in the International Section 
of the Exhibition to be held at Budapest during the 
year 1885, has been extended to the end of next 
April. The general exhibition will be confined to 
national products, as we explained in our former 
notice, whilst the object of the International Section 
is to promote the improvement and development 
of small trades, by exhibiting the resources by 
means of which they can be improved sufficiently 
to compete with powerful wholesale manufacturers, 
and especially to promulgate in Hungary, and in 
the adjacent countries to the east and south, the 
progress that had been made in western and 
northern countries, in the manufacture of machines 
and implements of husbandry; to offer oppor- 
tunities for inventors to bring their machines, 
tools, or inventions before the public ; to encourage 
the improvement of motors, engines, tools, as well 
as agricultural implements ; and to advance the 
realisation of new industrial ideas. The first 
section of exhibits will include motors, machines, 
and tools for joiners, turners, carpenters, wheel- 
wrights, coopers, last-makers, toy-makers, black- 
smiths, locksmiths, gunsmiths, cutlers, coach 
builders, boilermakers, tinsmiths, plumbers, gas- 
fitters, goldsmiths, watchmakers, tanners, shoe- 
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makers, glovers, hatters, brushmakers, potters, 
boneworkers, millers, printers, bookbinders, and 
many other trades. It will alsocomprise machines for 
the production of screws, bolts, rivets, pegs, needles, 
yarn, textile fabrics, ropes, mineral waters, &c. 
The second-class comprises agricultural machines, 
those of the newest construction only being ad- 
mitted, while the third admits all patented inven- 
tions. Copies of the regulations may be obtained 
from the General Commissioners of the International 
Exhibition, Budapest, or from the Austro-Hun- 
garian consulate, 11, Queen Victoria-street, E.C. 


EXTRAORDINARY BAROMETRICAL READINGS. 


A very severe storm, which was general over the 
most of Scotland last week, culminated on Saturday 
night and Sunday morning, when the extent of the 
atmospherical disturbance was equal to that of the 
most violent storm that has passed over that 
country during many years, and was rendered notable 
in an extraordinary degree on account of its being 
accompanied by the greatest barometrical depression 
that has ever been recorded since the invention of the 
barometer. During most of last week there were very 
sudden, extensive, and frequent fluctuations of the 
mercury, but the descent reached on Saturday night 
was remarkable beyond anything ever previously 
registered ; and the abnormal condition of things 
referred to was very general from the extreme 
south to the far north of Scotland. According to 
the oldest meteorological registers extant, the 
barometer at 32 deg. has rarely fallen below 28 in. 
within the past 120 years, along the whole of the 
east of Scotland from Inverness to Edinburgh. It 
is in the Western Hebrides that the lowest barome- 
trical registers have been made, those islands being 
nearest to the central track of the great Atlantic 
cyclones. Prior to the past week the lowest re- 
gister ever made was one recorded on November 11, 
1877, at Monarch Lighthouse, west of North 
Uist. On that occasion the mercury fell to 
27.752 in., at which point it remained fully an 
hour, while over a period of twenty-four hours it 
did not rise as high as 28 in. Now, that hitherto un- 
precedentedly low reading was far surpassed last 
Saturday night in many parts of Scotland. Pro- 
fessor Grant, at the Glasgow Observatory, made 
a reading at 9 o’clock that evening of 27.427 in., 
ascompared with 28.977 in. at 6 a.m. on the same 
day. At 100’clock the same night at Edinburgh 
the mercury had fallen to 27.466 in. Competent 
observers at Selkirk and Penicuick made readings 
at those places, respectively of 26.950 in. and 
26.700 in. A table of readings compiled by a well- 
known Edinburgh meteorologist for the thirty-six 
hours extending from 9 a.m. on Saturday till 9 p.m. 
onSunday, shows that the barometer for fully twelve 
hours remained below 28 in. ; and his observation 
made at 10 o’clock on Saturday night—27.466 in. —is 
nearly ;°; in. below the Monarch Lighthouse obser- 
vations already referred to, and probably 3 in. 
lower than had ever been observed before in the 
eastern district of Scotland. At 4Pp.M. on Saturday 
28.00 in. was reached at East Linton, being the 
lowest level ever observed there up till that time ; 
and at 11 o’clock the same night the mercury was 
at 27.50 in. An observer in the neighbourhood of 
Dundee at an elevation of 283 ft., found the baro- 
meter to read 27.385 in. at 11 and 11.15 p.m. on 
Saturday. At 8 p.m. the barometer indicated 
27.65 in. at Arbroath, and at 4 a.m. on Sun- 
day it indicated 27.50 in. The lowest reading 
taken at Ardrossan on Saturday night (at 
9 o'clock) was 27.63 in., the lowest ever pre- 
viously recorded in the district being 28.20 in. 
(January 18, 1882). At Craigard, Invergarry, the 
mercury fell to the extent of 1.6 in. between 10 a.m. 
to 7.30 p.m. on Saturday, the point then reached 
being the unprecedentedly low one of 27.6 in. ; and 
it was then still falling. A Coupar-Angus ob- 
server had a reading of 26.95in. on Saturday night 
between 10.15 and 10.45, which when reduced 
to sea level was 27.15in. At St Madoes, Carse 
of Gowrie, the lowest reading, 27.55 in., was taken 
at 10.30 p.m., and an hour later at Cold- 
stream the lowest reading was taken, namely, 
27.1 in., while within 34 hours a rise of 
nearly 0.5 in. was observed. An observer on 
Tweedside having four barometers at a height of 
about 130 ft. above sea level, found that two of them 
(wheel instruments) struck work when they re- 
corded 28 in., as their scales went no lower. The 


other two (aneroids) continued to drop till 10 P.M. 
on Saturday, when they both showed 27.65 in. 
According to Professor Grant, the force of the 





wind attained its maximum intensity about 6.30 a.m. 
on Sunday, the Robinson anemometer showing a 
horizontal movement of the air equal to 30 miles 
during the preceding half-hour, while some extra- 
ordinary gusts within that period must have had a 
rate of 70 to 80 miles an hour. 








THE LATE MR. ANTHONY INGLIS, 
xLASGOW. 

WE regret to have to announce to our readers the 
death of Mr. Anthony Inglis, another of the great band 
of active and intelligent engineers and shipbuilders who 
have so materially contributed to give Glasgow and the 
Clyde district the eminent position which they now 
occupy. Born in the year 1813, Mr. Inglis had fully 
reached the age of three-score years and ten; but 
almost up to the last day of his life he was able to 
take an interest in the affairs of his firm, that of 
A. and J. Inglis, of Whitehall Foundry, Warroch- 
street, Glasgow, and Pointhouse Shipyard, Partick. 

Mr. Inglis was bred as a blacksmith, in which 
respect he was like the late Robert Napier. When 
he was about twenty-three years of age he started in 
business on his own account as a smith in his native 
district of Anderston, now incorporated in the Burgh 
of Glasgow. After he had for some years carried on 
business he was joined by his younger brother, Mr. 
John Inglis, who had been brought up as an engineer. 
As A. and J. Inglis, they started a small works, now 
known as the Whitehall Foundry, in which they pur- 
sued avery varied kind of business as smiths, founders, 
and engineers, their establisnment being very like many 
others that existed some forty or fifty years ago, and 
giving employment to seventy hands when the census of 
1851 was taken. The work of the firm consisted at first 
chiefly of land engines of various kinds, but they began 
marine work, their first contract in that line being the 
engines for the Clyde Trust’s tug steamer Clyde, which, 
although she was built some five-and-thirty years ago, is 
still doing excellent service. The first marine engines of 
any importance which Messrs. Inglis constructed were 
for the Tasmanian, built by Mr. Laurence Hill at 
Port-Glasgow, and the first screw steamer to carry Her 
Majesty’s mails across the Atlantic. Her engines were 
of the three-cylinder type, and of 3000 indicated horse- 
power ; and she was one of the fastest steamers of her 
kind at that time. On her trial in Stokes’ Bay she 
attained a speed of 144 knots, the engines making 
fifty-four revolutions per minute, the boilers being 
loaded to 20 lb. per square inch, and the actual work- 
ing pressurebeing only 101b. She had a ‘ built” crank- 
shaft, and her four propeller blades were bolted on to 
the boss, a system which has since come to be generally 
practised. The engines just referred to were con- 
stuctedin the year 1855, and in 1857 the firm took in 
hand the refitting of the sister ship, the Oneida, with 
engines of about the same power, and which were 
amongst the largest screw engines then in actual use. 
Both of those steamers wece built for the somewhat un- 
fortunate European and Australian Steamship Com- 
pany, but they were very soon sold to the Royal Mail 
Steam Navigation Company. Within the next few 
years Messrs. Inglis supplied engines for a number of 
fastscrew steamers, chiefly for the Australian coast- 
ing trade, for some of which they were the principal 
contractors. 

In the year 1862 the firm added to their engineering 
business that of shipbuilding, for which they acquired 
an extensive plot of ground at Pointhouse, which is 
situated at the confluence of the River Kelvin with the 
Clyde. Pointhouse Shipyard occupies a very com- 
manding position. Very shortly it will be the nearest 
shipyard to the city of Glasgow, on the north bank of 
the Clyde. Since the business of shipbuilding was com- 
menced by the firm it has embraced work of an exceed- 
ingly varied character ; indeed, with the exception of 
men-of-war, every kind of ship has been built in the yard; 
Messrs. Inglis’s first vessel, the Blanche, was launched 
in 1863. She was built for Messrs. H. L. Seligmann 
and Co., of Glasgow, and she is still running between 
London and the Continent. The Erl King, which 
Messrs. Inglis launched in 1865, may almost be con- 
sidered as having been the pioneer of the direct steam 
traffic between this country and China. It is probable 
that she earned the biggest freights ever realised in 
the China trade, amounting to as high as eleven 
guineas per ton, if not more. The firm of the de- 
ceased Mr. Inglis were amongst the first, if not, 
indeed, the very first, to make single compound 
engines for paddle steamers. Their first engines 
of that kind were fitted into the steamer Saturno, 
a vessel built by the firm in the year 1868 for the 
River Plate. Another novelty with which the firm 
became identified was the compound beam engine, the 
first example of which they constructed for marine 
purposes, being designed for the paddle-wheel steamer 
Honam, built by Messrs. Inglis in the year 1882, and 
now running on the Canton River. Prior to that, 
however, the firm had made a number of simple beam 
engines on the American system, and it is probable 
that they are the only engineers on the Clyde, or even in 
this country, to construct such engines for steamships, 





Messrs. A. and J. Inglis have had a very long and 
intimate connexion with the British India Steam 
Navigation Company and their cognate enterprises, 
for which, indeed, they have built as many as 
twenty-six steamers since they began shipbuilding 
work at Pointhouse Shipyard. But long before that 
time they had contracted for the hulls as well as for 
the engines of the steamers supplied to the British 
India Company. Another old-established business con- 
nexion of the firm of A. and J. Inglis is that which 
they have had, ever since they commenced business, 
with the Londonderry Steam Packet Company, of 
Glasgow, the oldest company of the kind in existence, 
and now represented by Messrs. Alexander A. Laird 
and Co. Not the least important shipbuilding and 
marine engine contract executed by Messrs. Inglis was 
that of supplying four steamers to the Compagnie 
Generale Transatlantique about five years since—the 
vessels being the Charles Quint, the Ville de Madrid, 
Ville de Rome, and Ville de Naples. The speed and 
economy of those four vessels stand very favourable 
comparison with the speed and economy of the other 
eight steamers supplied to this company by English 
and Scottish builders at the same time. 

Some notion may be formed of the extent of the 
work executed by Messrs. Inglis when we mention 
that they are now engaged on vessel No. 188 in the 
shipyard, and on No. 277 set of engines at Whitehall 
Foundry. They also have a large repairing slip dock 
at Pointhouse, where no fewerthan 1088 vessels have 
been berthed since the year 1867, many of them to be 
lengthened. 

Mr. Anthony Inglis long took a deep interest in the 
Trades House, Glasgow, in his capacity as member of 
the Incorporation of Hammermen. For two years he 
was Deacon-Convener of the Trades House, in virtue 
of which he was during that time a prominent member 
of the Town Council. He laboured most zealously in 
connexion with various public institutions and move- 
ments in his native Anderston, as also in the Clyde 
Trust ; and he was for a time a magistrate in the 
Burgh of Partick. He has left one son, Mr. John 
Inglis, jun., who occupies a leading position on the 
Clyde. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Jan. 18, 1884. 

THE general situation in the iron trade, in the middle 
of January, is encouraging to both manufacturers and 
brokers. The expected volume of business has not 
come along, and the heavy contracts usually placed at 
this season are still in abeyance. The outlook, however, 
is very favourable for an active demand. Since the first 
of the year contracts have been placed for 2000 cars, and 
some 3000 tons of forged iron have been ordered. A 
few thousand tons sold this week at 17.50 dols. to 18.50 
dols. Foundry irons are in irregular demand at very 
low prices, ranging from 18 dols. to 21 dols. Muck 
bar 1s very dull at 32 dols. to 32.50 dols.; nails are 
firmer at 2.45 dols., owing to the strike in eastern mills. 
Plate, tank, and shipbuilding iron are in better demand, 
although large orders looked for have not yet been 
booked. The market is in an uncertain position, and 
buyers have the advantage, but they are very slow to 
make use of it. A speculative demand for pig iron has 
been cropping out, and it is barely possible that some 
heavy transactions may be made by brokers who are 
willing to risk purchasing forge iron at 17 dols. to 
17.50 dols., and foundry at 19.75 dols. to 20 dols. 
for No. 1, and holding for an improvement in 
prices. The furnace interests seem loth to increase 
output, and millowners are backward about placing 
orders, even for ordinary requirements. There seems 
to be a disposition on the part of consumers of 
iron and steel to carry lighter stocks, in view of 
the fact that the consumptive requirements for 
the season are not assured. There is no disposition 
upon the part of blast furnace companies to crowd 
stocks upon the market, or to blow in furnaces any 
faster than circumstances demand, The trade is under 
good control, and will creep along until developments 
point more clearly than they now do to the proper 
policy to be pursued during the year. Steel rail men 
are in good spirits, and have abundant work for the 
winter. Railway builders are discussing and project- 
ing a number of important enterprises, which are likely 
to be undertaken, provided Congressional legislation 
is of a character to quiet apprehension, and that no 
further complications or trunk line disputes should 
arise to frighten off investors and projectors. The 
December production of forge, foundry, and Bessemer 
iron from reporting furnaces was very little in excess 
of November production. Stocks have slightly de- 
clined. The mills are furnishing steel for construction 
purposes at about the price of iron in some cases, and 
three or four mills are contemplating facilities to the 
same end, 








WESTERN AUSTRALIAN TimMBER.—The West Australian 
Timber Company, Lockeville, has just concluded a 
contract with the New Zealand Government for the 
supply of 80,000 jarrah railway sleepers. 
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BLAST FURNACE ECONOMY. 
On Blast Furnace Economy in Relation to Design.* 
By Mr. R. Howson. 


THERE are two questions relating to the economy of 
jiron-smelting which, to the exclusion of almost every 
other, have occupied the attention of meetings like the 
present, viz., the influence of capacity of furnace, and the 
influence of hot blast. The latter question has been 
especially forced to the front by the rapid change which 
is now taking place in the construction of heating stoves, 
and it has fod to most valuable investigations of the 
chemistry of iron-smelting by able men both at home and 
abroad, notably by prominent members of this Institute. 
The literature of the subject has, in fact, already become 
voluminous. ; 

I do not propose to touch upon what is out of my pro- 
vince, but perhaps I may be allowed to say a few words 
on a practical aspect of the question of the limits of 
economy, which has been somewhat overshadowed by the 
purely theoretic and scientific one, and consequently un- 
duly neglected. I refer to the necessity of exercising 
more care in design as regards the internal form of the 
furnace and system of charging. We have all frequent] 
heard questions of this nature dismissed by some suc! 
expression as the following: ‘‘The shape of a furnace is 
of very little consequence, provided everything else is 
right ; turn it upside down, and it will just do as well.” 
On the other hand, a discussion will sometimes arise as to 
whether the angle of the bosh should be a degree more or 
less in slope, without reference to other conditions affect- 
ing the problem. I venture to think there is something 
to be gained by bestowing a little more attention on a 
subject like this, while the stove question will not suffer 
if it is allowed to slumber awhile. 

I will first draw the attention of the meeting to a 
familiar fact, which I suppose no one will venture to dis- 
pute, viz., that, as a rule, a blast furnace deteriorates 
from year to year as regards the consumption of coke. 

In seeking for information on this point, I am indebted 
to a number of proprietors of this district, who have 
freely placed at my disposal all the particulars of coke 
consumption for a series of years, together with notes re- 
lating to any change which may have taken place in the 
materials or nature of burthen, &c. I find, as may be 
supposed, a very great difference in the comparative re- 
sults. For instance, in one set of furnaces I find the 
duty to have fallen off to the extent of an increased con- 
sumption of 3.5 cw#. in four years ; in another, 2 cwt. in 
six years; in another, at the rate of } cwt. per annum ; 
in another, 1 cwt. in twelve years, and so on; while in 
one case, ina period of eight years the consumption is 
practically stationary. Again, the falling off does not 
necessarily proceed evenly from year to year. There is 
sometimes a deterioration, the causes of which can gene- 
rally be traced. Altogether it is impossible to strike an 
average on account of the many disturbing influences ; 
but if we eliminate those which are external to the furnace, 
such as changes in the quality of the materials, changes of 
burthen, dilapidation of stoves, &c., we find that there is 
still a considerable deterioration, the causes of ‘which we 
must seek in the furnace itself. In short, it is only stating 
what every one conversant with the subject knows, to say 
that the principal and most irremediable falling off in 
economy of production is coincident with, and due to, the 
formation of scaffolds. The ironstone may be lean and 
coke bad, and the duty will decline in consequence ; but for 
this there is a remedy. Wedo not find it usual that a 
furnace gets gobbed, on this account, whereas there does 
come a time with almost every furnace when the accumu- 
lations and general deformation in the interior becomes 
so serious a matter that neither the best mine nor the best 
coke will save it from being condemned. 

So far I am only stating facts which have been recog- 
nised long ago ; but how is it that while iron smelters have 
been discussing the merits of various stoves with per- 
sistent energy, they have bestowed no thought on subjects 
like this, which are scarcely of minor importance? No 
doubt the case would have been different if the interior 
of a furnace could have been laid open for inspection in 
its working state ; but this being impossible, it is quite 
legitimate to argue, from hypothesis, and I propose to 
make a beginning by trying to find an answer to the 
following questions : 

1. Inwhat manner do scaffolds influence and impair 
the efficiency and economy of a furnace? 

2. What means have we at command to prevent them ? 

If we go back to the root of the first inquiry, we shall 
find that it has in reality an intimate relation with the 
subject that has been so much discussed, viz., the efficacy 
of hot blast. And here I will venture, with all deference, 
to state that, in all the endeavours hitherto made to trace 
the sources of economy due to the heating of the blast, a 
great omission has been made. If I am wrong, Iam open 
to correction. 

It would be impossible even to allude here to all the 
theories which have been advanced to account for the 
efficiency of hot blast and define its limits. I will only refer 
to the most prominent one, viz., the necessity of heating 
the entering nitrogen in order to prevent it from retarding 
the combustion by the absorption of heat. This is a plea 
in favour of hot blast which seems to outweigh all others ; 
but there is another which is only secondary to it, and it 
is this, which, sofar as Iam aware, has not been properly 
recognised. If wetake an ordinary Cleveland furnace, 
the charge consists of, for every ton of coke, nearly 3 tons 
of ironstone and raw limestone. We have therefore im- 
mediately above the tuyeres ceftainly never less than 
2} times as much incombustible material as combustible. 
What would be the effect of these conditions if the blast 
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werecold? In plain language, we should be blowing the 
fire which smelts the material, and at the same time cool 
ing the material which has to be smelted. I need scarcely 
point out the fact that the number of units of heat given 
out during combustion is an invariable quantity at all 
temperatures. A pound of coke may be burnt quickly at 
a high temperature, or slowly at a low one, or it may be 
burnt under conditions where the heat is absorbed and 
becomes latent as fast as itis generated. As regards its 
entire duty, there is no difference in the work done. 
here is, however, a very great differencein its efficacy in 
the blast furnace, because it is possible for that pound of 
coke to be all burnt away and its heat dissipated with- 
out ever having reached the melting point of iron. To 
treat, therefore, the work done in the hearth of a furnace 
as a question of heat duty alone, without reference to the 
temperature at which that duty is performed, is a mis- 
take of a most misleading character. High temperature 
in front of the tuyeres is perhaps the most important ele- 
ment of all in the economy of smelting. Consequently, 
if the incombustible part of the charge is so bulky in com- 
parison with the combustible as to interfere with the pro- 
duction of the necessary high temperature (as it un- 
questionably does), the rational conclusion is that the 
blast ought to be heated to the same temperature that the 
ironstone has acquired in its descent to the zone of fusion. 
If, for instance, we suppose that a temperature to be 
3000 deg. Fahr., then the blast ought to be also 3000 deg., 
if it were possible to attain \to it ; and here, as far as this 
part of the problem is concerned, would be the actual 
limit of economy. 

I shall now, no doubt, be met by those that have been 
engaged in the practical management of furnaces, who 
will state that, in reality, the ironstone and lime are not 
mixed with the coke at the zone of fusion ; that in a pro- 
perly working furnace the hearth is always full of coke, 
and it is only the slag and reduced iron which passes the 
tuyeres. Well, that is bad enough, but how about a fur- 
nace that is working improperly? This brings us to the 
heart of the question, because it is a state of affairs that 
not unfrequently happens. In addition to the large mass 
of melted matter which is constantly passing the tuyeres, 
there is often both ironstone and lime in considerable 
quantity to be found in the hearth. It is a consequence 
of irregular working, and irregular working is a conse- 
quence of scaffelding. This will be best illustrated by 
reference to the diagram, Fig. 1, which is a section of an 
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old furnace blown out some years ago, showing an excres- 
cence round the boshes of a very extraordinary character. 
I have chosen this as an extreme case, although it is an 
authenticone. Now, what would happen under condi- 
tions like these? The charge would inevitably stick 
occasionally above the central opening; the hearth 
would then become empty, and the coke above the open- 
ing would begin to be consumed. The next fall would be 
probably the heavier portion of the charge, viz., that 
which is incombustible, incapable of giving out heat, and 
only subject to the cooling action of the blast, and the 
furnace would be practically past recovery. Occur- 
rences of this nature are not at all uncommon in old fur- 
naces, although perhaps in a mitigated form. The charge 
is detained by excrescences and prevented from descend- 
ing regularly ; it arches over, and the coke is burnt away 
in the upper region ; masses of unsmelted material fall in 
front of the tuyeres, and neither hot nor cold blast will 
ever smelt them, unless a Juckly fall of coke takes place 
at the same time. 

Such being the disastrous effect of scaffolds, we come 
now to the question — how are they to be prevented ? We 
know that Dona are to a certain extent prevented from 
forming by good materials and good heats, and, let me 
add, good management ; but an accident may at any time 
give rise to them, and sooner or later they inevitably 
make their appearance. The question is more easily 
asked than answered, and I can suggest nothing better 
than a more accurate study of the best form of furnace 
than has hitherto been accorded to it. The first thing to 
inquire is, where do these deposits commence to take 
place? Allexperience tends to show that they begin to 
form somewhere on the bosh. If the bosh is steep, usually 
higher up ; if it is flat, generally lower down. It is where 
the materials first become sticky, and lodge on a 
shoulder stupidly placed there to intercept them. In 
spite of the boast of this district that it has been the 
pioneer in modern blast furnace construction, I venture to 
say that, as regards the internal design of furnaces, it has 
been from beginning to end a rule-of-thumb business. 





The upper part, it is generally said, must widen out down- 
wards in order to allow for the expansion of the charge, 


and the lower part must slope back at a considerable 
angle in order to relieve the hearth from pressure. This 
is all. The fact is, that the hearth needs no relief from 
pressure; it relieves itself; and the more easily the 
charge slips down, the better the furnace works. The 
method of constructing a furnace with the boshes sloping 
back at a certain angle, and then, irrespective of diameter 
or position, suddenly turning in the opposite direction, 
appears to be irrational in the highest degree. It is 
simply a device for catching and holding anything that 
will stick. To what alternative then are we driven? A 
straight up-and-down furnace would no doubt answer well 
in working, but owing to practical difficulties this is out 
of the question on a large scale. The present form of 
furnace, except in reference to the defect pointed out, is 
good, and it is capable of variation in such a way as at all 
events to mitigate that defect. ; 

I appeal with some amount of confidence to the design 
of the Treforest furnace, a diagram of which is before 
you (Fig. 2). The peculiar form of this furnace was 
adopted on the advice of our late respected President, Mr. 
Menelaus, and [ believe it to be the best that has hitherto 
been devised. Itis perhaps not entirely novel—most of 
us have seen something like it, as having been in use in the 
earlier history of iron smelting ; but it is new in its adapta- 
tion to modern and more perfect appliances. The furnace 
is small, only 17 ft. at the widest part, with a height of 
70ft. The form is barrel-shaped, and there is no bosh 
in the ordinary sense, that is to say, there is no point 
where the angle suddenly changes its direction. There 
is no pretence of trying to held up the burthen. The 
flattest part is at the bottom, where there is no danger 
of the materials sticking, and there is no part where 
a scaffold can readily lodge without slipping. 

Mr. Williams has kindly furnished me with some par- 
ticulars of the duty of this furnace, which I now give. 
The consumption of coke per ton of pig iron was— 


cwt. 
For the year 1881 18.65 
a 1882 18.65 

pe 1883 19.16 up to present time. 


As this matter has been alluded to in a former meeting 
of the Institute, I may here mention that, according to a 
return supplied to me at the time, the consumption for 
eight weeks ending December, 1880, was stated to have 
averaged only 17.44 cwt., and this duty was understood 
to have been verified, under his personal inspection, by 
Mr. I. L. Bell. Mr. Williams, however, now informs me, 
that although the figures are reliable so far as Mr. Bell’s 
investigation went, they ought not to be accepted as a 
true criterion of what the furnace was capable of doing 
over an extended period. I think we are bound to agree 
with this, because in this district, and working on Cleve- 
land stone, furnaces have been known to show a duty of 
20 cwt. and under for several weeks together; whereas 
for a whole year, when the consumption is accurately 
taken out from the stocks, so far as I am aware, there is 
no such instance. 

It must be allowed, however, that a duty of under 
19 cwt. for three years running in even a hematite fur- 
nace is very good work ; and I would draw the attention 
of the meeting to the fact that this was effected with 
stoves of the ordinary pipe construction, which is just 
now subject to so much disparagement. They are, how- 
ever of ample dimensions, comprising 9600 square feet of 
heating surface, exclusive of the sockets ; while the coke 
is good, and the ore is also of good quality. 

here is another point to which I wish to refer bearing 
upon the general design of a furnace, viz., the distribu- 
tion of the charge. Let us take two imaginary sections 
of acharge in the neighbourhood of the tuyeres. We 
will suppose one to consist of an outer ring of ironstone 
and lime with a central core of coke, while the other has 
an outer ring of coke with a central core of ironstone. I 
need not ask the question which would be the most effec- 
tive arrangement of the two when the blast is turned on, 
but it is really only an exaggerated illustration of what 
we have to aim at. We want to command the highest 
possible temperature in the hearth, and to do this we 
must have as much combustible material and as little 
incombustible as possible opposite the tuyeres and above 
them. This desirable condition is in a great measure a 
function of the distribution of the charge. Wemust feed 
the coke as much as possible towards the sides of the 
furnace, and keep it there in its descent. 

It has generally been supposed that the success of the 
modern bell and hopper is mainly due to the fact that it 
eauses the larger lumps of stone to rebound towards the 
middle, and thus keeps the centre of the furnace free and 
open. As opposed to this view, I think there is nothing 
more likely to cause scaffolds than to allow the small 
stone and mine dust to lodge at the sides. But there is 
another feature in the case. The coke is lighter than the 
stone, and of a more clinging character, and if it is shot 
towards the walls, there is no reason why it should not 
remain there, unless it is diverted by some projecting 
shoulder. It is too much to say that all the ceke should 
be tipped to the sides, and all the stone to the middle, 
but we may fairly conclude that if more combustible 
material occupied the outer cireumference, and could be 
made to maintain that position down to the hearth, we 
should then have less danger of scaffolds, the temperature 
at the hearth would be higher, and the reduction of the ore 
by the ascending gases preparatory to its fusion, would 
be more effective. Such a distribution of the charge is 
only to be brought about by a careful consideration not 
only of the lines of the furnace, but of the size and angle 
of the bell ; and even the possibility of gaining an ad- 
vantage by modifying the present system cf charging is 
well path attention. 

My object in troubling the meeting with the above 
rather speculative remarks is not to divert attention 





from or disparage the improvements which have taken 
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place in stove construction, but to suggest that a little 
more thought might advantageously be bestowed on other 
matters, even if they appear to be of minor consequence. 
The introduction of the regenerative principle 4 Sir 
William Siemens, the boldness with which the problem 
was attacked by applying that principle to blast Socmmen 
by Mr. Cowper and Mr. Charles Cochrane, and the sub- 
sequent perseverance of the late Mr. Thomas Whitwell, 
have undoubtedly effected a great work. I believe, in 
fact, the time has come when, in the designing of new 

lant, no more cast-iron stoves will be built. Nevertheless 
it would be a rash conclusion to suppose that here we 
come to an end—that with firebrick stove we have arrived 
at the consummation and final winding up of all blast 
furnace improvements. I have endeavoured to point out 
one field for inquiry, which might prove a fertile one. 
There may be others. We must all sincerely trust there 
are, and that we shail yet attain to a higher standard of 
efficiency and economy. 








NOTES FROM THE SOUTH-WEST. 

Central Walesand Carmarthen Junction Railway.—This 
Bill was amongst the unopposed schemes which on Wed- 
nesday came before Mr. Frere, one of the examiners of 
petitions for Private Bills, and proved compliance with 
the Standing Orders. The Bill gives power to the com- 
pany promoting it to run over and use so much of the 
railway of the Great Western Company as is between the 
junction of that company’s line with the promoters’ line 
near Abergwilly and its junction with thelineof the Milford 
Railway Company at Johnston ; to run over the Milford 
Railway of the Milford Haven Company, and over the 
Great Western line between Johnston and New Milford. 
Power is also taken by the promoters to subscribe a sum 
not exceeding 50,0007. to the undertaking of the Milford 
Haven Dock and Railway Company. 


Pontypridd.—On Wednesday, Messrs. Davies and Co., 
the proprietors,of the Ocean Collieries, Rhondda and 
Ogmore Valleys, sent a large quantity of colliery plant 
to Clydach Vale, Ynysybwl, with the view of immediately 
sinking for coal. The manager is Mr. Morgan Joseph, 
C.E. It is also reported that as soon as the weather 
permits the Navigation Colliery Company will commence 
operations opposite to the entrance into Clydach Dale on 
the Prydwen-Arth Farm. 


Trade of Swansea.—Mr. R. Capper, the general super- 
intendent of Swansea Harbour, reporting upon the trade 
of the port in 1883, says: ‘‘ The net tonnage of shipping 
has increased, that of steam nearly equalling the whole 
net tonnage entering the harbour ten years ago, the net 
steam tonnage showing an increase of 211.98 per cent. 
upon that of 1873. On the other hand, sailing tonnage 
has decreased 30.45 per cent. in the same _ period. ow- 
ever, the increase in the tonnage of shipping, steam and 
sail, in the ten years is 61.85 per cent. gross, and 41.83 
per cent. net register tons. The imports and exports to- 

ether show an increase in all directions save one—timber. 

he railway traffic passing over the trustees’ lines, which 
in 1882 was 773,166 tons, was double that of 1877, and in 
1883 grew to 1,161,910 tons. The temporary junction 
with the Midland Railway and Prince of Wales Dock 
(avoiding the bridges), opened six months, has accommo- 
dated 78,250 tons of traffic, rising from 10,000 tons in the 
first month to 15,000 tons in the last month ; 96,977 tons 
passed over the weighbridge laid down last April at the 
further end of the Prince’s Dock. An analysis of the 
coal shipments, added this year for the first time, clearly 
shows that the Prince’s Dock has created an entirely new 
trade and not drawn upon the older docks. The exports 
from the Llynvi and Ogmore districts are becoming im- 
portant.” 


Clifton Suspension Bridge Company.—The annual meet- 
ing of this company was held at Bristol on Saturday, Mr. 
J. Ford in the chair. The chairman, in moving the 
adoption of the report and statement of accounts, said he 
was happy to congratulate the shareholders upon the im- 
provement in the receipts during the last year. There 
has been an increase of nearly 200/., and in these bad 
times, when so few companies could point to a similar 
state of things, they ought, in their small way, to be 
happy. The expenses, on the other hand—for there was 
always a reverse to the picture—had been unusually 
heavy. These expenses had been rendered absolutely 
necessary by the periodical cleansing of the chains and 
an examination of the anchorages. These had been done 
under the supervision and tothe entire satisfaction of Mr. 
Airey, the engineer, who, under Mr. Barlow, constructed 
the bridge. e was personally acquainted with every 
one of its details, and, therefore, the directors naturally 
felt renewed confidence on hearing from him, when he 
made a formal examination of the bridge in September, 
that the whole of the works were in excellent condition. 


Taff Vale Railway.—The Taff Vale Railway Bill on 
Wednesday was shown to have complied with the Stand- 
ing Orders. The Bill empowers the promoters to con- 
struct a new railway at Cardiff, and to acquire additional] 
land. New share capital, to the extent of 100,000/., is to 
be issued, and one-third of that sum is to be borrowed on 
mortgage. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The directors of this company at their board 
meeting on Friday decided to recommend a dividend at 
the rate of 10 per cent. per annum for the past half-year. 


Newport.—The steam coal trade continues active. There 
is no material change to record in the house coal trade. 
In manufactured iron there is no perceptible improve- 
ment ; it is, however, satisfactory to note that the various 
works are being carried on with fair regularity. The 
shipments during the past week consisted of 841 tons to 
the following destinations ; Barranguilla, 339 tons; Rio 





de Janeiro, 502 tons. Last week’s coal clearances com- 
prised 56,034 tons. From Bilbao there were received 
5960 tons of iron ore, and 10,600 tons came to hand from 
other sources. 


New Passenger Steamer for Cardiff.—The saloon steamer 
Lady Margaret, the first of the Bristol Channel Express 
Steamship Company’s line, made her trial trip at the 
measured mile in the Gareloch on Monday. The trial was 
satisfactory, the steamer attaining a mean speed of 
fourteen miles an hour. She is intended principally for 
the Cardiff, Penarth, and Weston trade. She will be 
followed by a large paddle saloon steamer to ply be- 
tween Cardiff, Bristol, Ilfracombe, Swansea, and Tenby, 
and other ports in the Bristol Channel. 

Cardiff.—There has been no material change in the 
steam coal trade; prices generally are firmly sustained. 
The demand for house coal has fallen off slightly and the 
market has been somewhat easier. The patent fuel 
market continues to show a slightly firmer tone, but it 
cannot be said that any upward movement has taken 
place in prices. There is no change perceptible in the 
iron ore trade. Last week’s clearances comprised 126,479 
tons of coal, 854 tons of patent fuel, and 1935 tons of iron. 
From Bilbao there were received 5615 tons of iron ore, 
and 1481 tons came to hand from other sources. 


The Bute Docks.--The promoters of the Bute Docks 
Water Supply Bill proved on Monday compliance with 
the requirements of the Standing Orders. The Bill confers 
on the trustees and others claiming under the will of the 
late Marquis of Bute, power to construct water works and 
> supply water at and about their works and railways at 

ardiff. 
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1880. 

1909. Roller Surfaces for Printing, &c.: J.J. Sachs, 
Manchester, and G. R. Hugon, London. (Sachs’ 
Patent). [4d.)—The method of producing roller surfaces for 
printing consisting in covering the roller with chrome-gelatine or 
equivalent material and placing a pattern or design, produced by 
photography or otherwise upon translucent paper or upon glass 
of a circular or curved shape, round the roller and exposing it to 
the action of the electric or other light, the roller being caused to 
revolve and present each portion in succession to the action of the 
light, the parts exposed to the light being thus rendered! soluble and 
washed away, and the other parts being treated with an alcoholic or 
other solution of perchloride of iron, is disclaimed. (Disclaimer 
and memorandum of alteration. December 22, 1883). 


1881. . 

266. Production of Surfaces for Printing, &c.: 
J.J. Sachs, Manchester, and G. R. Hugon, London. 
(Sachs’ Patent). [4d.]—The method of producing a pin engraving 
from objects consisting of lines and full shade or a line engraving 
from objects consisting of pin engravings, consisting in first pro- 
ducing a facsimile of dots all over the sensitive layer by the action 
of light, either by superposition of a transparency consisting of 
dark dots on white or transparent ground or with the aid of a 
lens or otherwise, and then producing the facsimile of the object 
in a similar manner on the layer bearing the facsimile of the dots. 
(Disclaimer and memorandum of alteration. December 22, 
1883). 


1882, 

1166. Production of Surfaces for Printing, &c,: 
J. J.Sachs, Sunbury, Middlesex. [4d.]—The method of 
producing surfaces for printing, stamping, embossing, &c., is now 
limited to the production of roller surfaces. (Disclaimer and me- 
morandum of alteration. (December 22, 1883). 


1883. 

539. Tram Rail and Road Cars, &c., and Machi- 
nery for Driving Same by Electricity: M. R. Ward, 
London, [4d.)]—The original third claim is amended, and all 
the other (7) claims are disclaimed. Theclaimis: Onan electric 
locomotive rail, tram, or road vehicle driven by electricity, the 
arrangement of transmission gear held in one frame for altering 
the relation of speed between the electric motor and the main 
driving axle, substantially as set forth. (Disclaimer and memo- 
randum of alteration. December 22, 1883). 


2684. Harvesting Machines for Reaping and Bind- 
ing: J. Wild, Tetney, Linc. (8d, 40 Figs.}—This consists 
chiefly in an arrangement for collecting the crop as it is cut into 
bundles or sheaves, and for carrying the band around the same so 
as to form properly bound sheaves, the cut corn being retained 
wa the process in a more or less erect position. (May 30, 


2690. Oil Cans Used for Lubricating Machinery, 
&c.: G. A. J. Schott and G. Robinson, Bradford. 
(6d. 7 Figs.]—This relates more especially to that classof oil 
cans containing a valve for checking the outflow, and consists in a 
method of filling the can by way of a funnel fixed in the bottom of 





the can and aman into a second funnel in closing it, in opera- 


ting the outflow valve directly by the handle instead of by a thumb 
piece, and in constructing the can so that the spout enters and is 
continued all through the can. (May 30, 1883), 


2720. Water Meters, &c,: H. Frost, Manchester. [éd. 
8 Figs.)—This relates to meters for measuring water or other fluids 
of the kind known as piston meters such as described in Specifica- 
tion 1619 of 1874. The construction of the apparatus will be readily 
understood from the illustration, The operation is ‘as follows: 
Supposing the parts to be in the position shown, and water to be 
admitted by the pipe it, it passes by the port / to one of two hori- 
zontal cylinders e, and also by the passage b' to the bottom of the 
measuring cylinder, causing the piston to rise and move the valve 
cover g to close the port f and open the port f!. This admits 
water under pressure to the other small cylinder e which operates 
by means of apiston the slide valve cover d, which opens a port 
leading to the upper part of the measuring cylinder, the water 








being expelled from the first-mentioned small cylinder through 
the port f and the central port, between fand f!, which com- 
municates with the discharge pipe. The water being admitted 
to the upper part of the measuring cylinder depresses its 
piston, forces the water underneath it, by the central port, 
passage b!, and port f, and to the discharge, and when near 
the end of the stroke it operates the valve g, putting it in the 
positionshown. Water is thus again admitted to the lower part of 
the cylinder, the water in the upper part being forced to the dis- 
charge outlet. The main piston rod passes through, and is guided 
in the smooth-bored tube h, only a small portion of the piston rod 
near its centre fitting the tube h, a cup of leather being fixed on 
the rod and working in the tube. (May 31, 1883). 


2727. Apparatus for Receiving and Discharging 
Night Connection with a Pneumatic System 
of Sew e: A. M. Clark, London. (Ja Cie. Générale 


de Salubrité, Paris). (1s. 20 Figs.j—This relates to the con- 
struction of receiving and discharging apparatus to be employed in 
combination with the pneumatic system of sewerage described in 
Specification 4800 of 1881, which comprises a strainer contained 
within a receiver. (June 1, 1883). 


2731. Motor: R. Anderson, London. [éd. 1 Fig.|— 
An endless chain of buckets is passed round a pair of pulleys or 
drums arranged in the same vertical line, that portion of the chain 
on which the buckets will be in an inverted position being caused 
to rise through a column of water or other suitable liquid, the 
object being to utilise the floating power of the buckets to pro- 
duce rotary motion. (June 1, 1883). 


2732. Steam Boilers: E. H. Nicholson and W. 
Mather, Newark-on-Trent. [6d. 10 Figs.|—The firebox 
of vertical boilers is connected by means of one or more oblique 
or vertical flue pipes with one or more transverse flue pipes which 
act as combustion chambers. One or more oblique or vertical 
pipes having their outer ends carried through the external shell 
of the boiler, and to the chimney are connected to the transverse 
pipes. Or the firebox is constructed with a number of flue 
tubes ofsmall diameter attached at their lower ends to the firebox 
crown, and at their upper ends to the shell of the boiler below the 
water level. The shell is made with an encircling middle ring of 
plates projecting beyond the lower and upper portions of the 
shell so as to admit of one or more rings of vertical flue tubes 
parallel with the shell and below the water level, the upper ends 
of these tubes being connected by separate nozzles, or by a con- 
tinuous chamber with the upper ends of the firebox flue tubes, 
and by their lower ends to the chimney. The fireboxes are pro- 
vided with an inverted T-shaped water tube havinga circulating 
diaphragm. (June 1, 1883). 


2743. Mechanism for Regulating Electric Arc 
Lamps: F.L. Willard, London. (6d. 4 Figs.)—The main 
circuit of the lamp is divided between an electro-magnet and an 
iron wire resistance, both of which are short-circuited by means 
of a shunt electro-magnet when the length of the arc is too great. 
Referring ‘o the illustration, the upper carbon is fixed to the end 
of the rack A, into which gears a pinion mounted upon a spindle, 
which carries a ratchet wheel (gearing with a pawl) and an escape- 
ment wheel F controlled by a pallet G and pendulum. A 
small strip of iron is attached to one arm of the pallet, and acts 
as an armature to the electro-magnet J, one terminal of which is 
connected, together with one terminal of the iron wire resistance 
K, to the + terminal of the lamp. The other terminal of the 
electro-magnet J is connected (as shown by the dotted lines) toa 
plate carrying two small set screws 0 0. The other terminal of the 
resistance K is connected tothe bottom plate of the lamp. A lever 
Q carries at one end two spring tongues, and at the other end an 
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armature, which armature, when attracted by the shunt magnet 8, 
causes the spring tongues to make contact with two upper set 
screws 0, which are connected to the + terminal and so short- 
circuit the electro-magnet J, the spring tongues being connected 
to the frame of the lamp. The electro-magnet J being short- 
circuited releases the detentG and the upper carbon is fed forward 
by its own weight and that of its holder. The lower carbon is con- 


nected to the — terminal of the lamp, the arc being struck by 
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means of a small electro-magnet, which draws down the lower 
carbon holder against the resistance of a spring. In order to re- 
duce the tension of the spring T as the carbons are consumed, the 
top of the spring is attached to a projection from the upper hori- 
zontal arm of an |_-shaped lever, whose vertical arm is pivotted at 
its lower end to a nut on the spindle carrying the pinion c. (June 
2, 1883). 

2749. Sheet-Delivery Apparatus for Printing Ma- 
chines: W. Conquest, London. (R. Hoe and Co., New 
York, U.S.A.) (28. 22 Figs.}—The machines consist principally 
of two sets of mechanism, viz., the printing mechanism and the 
delivery mechanism. This relates to that class of delivery me- 
chanism for rotary printing machines which deliver the sheets 
in a folded condition. The specification cannot be satisfactorily 
abridged within our limits. (June 2, 1883). 


2751. Apparatus for Cutting Slate Rolls: O. and 

. G Thomas, Bangor. ([6d. 3% Figs.|—The slate to be 
shaped is passed through a revolving tube witha cutter at the end 
of the required size which gives it the cylindrical shape, and the 
groove is cut as it emerges from the tube at the other endbya 
pair or series of circular saws placed in the path over which the 
roll passes, (June 2, 1883). 


2766. Construction of Revolving Back Collars or 
Caps of Axles, &c.: E. Partridge, Smethwick. (6d. 
9 Figs.J\—The edge or edges of the screw-in collars or caps of 
axles is notched, scored, or recessed for the reception of the head of 
a screw pin whose stem is inserted in a projection provided for it on 
the head of an axle-box. The hole which the screw pin fits serves 
also asan oilhole. (June 4, 1883). 


2767. Apparatus for Treating Coal or other I[llu- 
minating or Heating Gas: . Symons, Totnes, 
Devon. (6d. 1 Fig.)—The gas is caused to pass out laterally 
from orifices in an annular pipe, and ascend through a purifying 
compound such as a mixture of superphosphates, peat charcoal, 
and sulphate of magnesia. The yas then passes through wire 
gauze, and upa tube projecting into an inverted tube which ex- 
tends to the bettom of a carburetter, and on which is fitted a 
conical hood flexibly connected to a float. The gas then passes 
down the inverted tube, and out through openings in the inverted 
tube and float, which float is thus caused to tremble and keep the 
surface of the oil in motion, causing the vapour to rise and mix 
with the gas, which then rises through cotton wool, a tube and a 
cone above which is a flexible diaphragm carrying a cone valve to 
regulate the opening of the tube. The gas then passes down an 
annular space between the cone and a truncated cone surrounding 
the cone, and out by two pipes to the service pipe. (June 4, 
1883). 

2769. Electric Lamps, &c.: W. R. Lake, London. (C. 
L. R. E. Menges, The Hague, Holland). {ls. 6d. 44 Figs.)—This 
relates to lamps in which the carbon points are held continually 
in contact under a uniform pressure. _ Referring to the illustra- 
tion, the carbons ¢ d and ce are held by means of clamps or 
clutches a b, which clutches are connected with the poles of an 
electric generator. One (or both) of the clamps is slightly 
movable to reduce the friction of the carbons sliding through the 
clamps, the movable clamp being pressed or pulled in the 
direction of the other by a spiral spring. The clamp bd is fastened 
to a lever kl, and the chain tending to feed the carbon ce 
forward by means of a weight passes over a roller h in such a 
manner that the point of contact of the roller and chain is 
situated in the axis of rotation of the lever. The carbons are 
moved forward by the action of the weight n sliding ina cylinder 
filled with a liquid, the liquid being allowed to escape through a 
port controlled by a valve or operated by the lever k, and returns 
to the cylinder through a side pipe f. In a modification the carbon 
clamps are rigidly connected to the lamp frame, and the carbons 
are pushed through the clamps and against each other by means of 
a convenient constant power, any suitable device being provided 
whereby the motion of one carbon will cause the other carbon to 
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move in the opposite direction, the constant power is thus always 
tending to feed the carbons toward each other. The carbons 
may be placed in an inclosed space filled with air or other gas, 
orina vacuum. An air pumping device consists essentially of a 
globe or bell connected to the vessel to be exhausted, and in- 
closed in a cylinder, the lower part of which consists of a movable 
receptacle containing mercury, the globe or bell, and the cylinder 
being provided with outlet valves. Devices for connecting and 
disconnecting the lamps with the circuit at will are also de- 
scribed. A fusible plug when the current becomes too great 
fuses and releases a spring or weight which operates so as to 
break the circuit. The carbons may be of great resistance, and 
may be made from carbon paste mixed with badly conducting and 
refractory substances, such as aluminous ores, or if a good con- 
ducting carbon is desired the carbon may be coated with a light 
galvanic coating of an easily fusible metal, such as silver or zinc, 
or a bad conducting carbon core may be placed within a good con- 
ducting carbon sheath. In the lamp shown bad conducting ma- 
terial may be applied on the outer side. (June 4, 1883). 


2771. Manufacture of Ligneous Compounds and 
Articles Moulded therefrom in Imitation of Wood: 
cD. A London. (8. Harrass, Bihlen, Thuringia). 
[4d.]—The compound consists of a mixture of ground wood ; saw- 
dust ; blood ; albumen ; glue, resin, or starch paste ; and glutinous 
flour, the compound being dried, and when required for use mixed 
with blood and glutinous flour with or without glycerine or fat or 
wax, (June 4, 1883). 


2774. Machinery for Testing the Strength of 
Materials, &c.: A. H. Emery, New York, U.S.A. [10d. 


43 Figs]}—The machine is constructed with two beams movable 
and separate from the main bed of the machine, and having 
between them platform levers or hydraulic supports by means 
of which the pressure of a load upon either of the beams is trans- 
mitted to the weighing apparatus. 
June 5, 1883). 


Contains forty-three claims. 








2775. Weighing Machinery: A. H. Emery, New 
York, U.S.A. [10d. 50 Figs.|—This relates to scales in which the 
pressure is transmitted from the load platform to the weigh beams 
through the medium of liquid contained in suitable chambers 
and pipes. Contains forty-nine claims. This and also the pre- 
ceding specification are too lengthy for satisfactory abridgment 
within our limits. (June 5, 1883). 


2784. Horse Hoes and Turnip Thinners: F. Mote, 
Burnham Market, Norf. [4d. 4 Figs.|—Adjustable wheels, 
skeeths, or discs are applied to the horse hoes and turnip thinners 
to prevent the earth covering the plants. (June 5, 1883). 


2788. Primary Voltaic Batteries: G. G. Andre, 
Dorking, Surrey. (6d. 4 Fiys.|—A solution of carbonate of 
soda or of potash (or a cheap nitrate) in combination with sulphate 
of copper is employed in the cell which contains the copper or 
negative electrode for the purpose of converting the soluble 
copper salt into an insoluble salt, and so that an excess portion of 
the soluble salt remains in solution for the purpose of acting as a 
depolariser. The zinc is preferably placed in a solution of sulphate 
of zinc and sulphate of soda. (June 5, 1883). 


2791. Bending Angle Iron: C. Wicksteed, Ketter- 
ing. (6d. 7 Figs.)—Usually three horizontal rolls are employed, 
two at the bottom and one above ; grooves are formed in the rolls 
so that the ring or curve as it is formed hangs over, or the rolls 
may be placed at such an angle that the ring may lie flat upon a 
horizontal table. (June 5, 1883). 


2797. Measuring Tapes Used by Surveyors and 
others: L. P.Casella,London. [6d. 5 Fiygs.)—Thewind- 
ing spindle of a tape measure winder is divided by a longitudinal 
slot into two parallel limbs for more readily securing the end of 
the tape, and is provided with a flange revolving in a bush in the 
side of the case. (June 5, 188%). 


2798. Extracting Glycerine from Fatty Sub- 
stances: W.R. Lake, London. (LF. 0. Baujard, Auber- 
oillier, France). [4d.|—The process consists in placing the fatty 
substances with a suitable quantity of water in a digester, in 
agitating the mass by means of a small stream of steam in the 
lower portion, in placing zinc reduced to small particles in water 
and stirring, in introducing the zinc and water into the digester, 
and in subsequently admitting a larger stream of steam into 
the lower portion of the digester to raise the pressure, allowing a 
slight escape of steam to allow for agitation. (June 5, 1883). 


2799. Apparatus to be Used in the Preparation of 
Metal Surfaces for Etching, Engra’ g, &c.: J.J. 
Sachs, London. [6d. 5 Figs.j|—-The surface to be etched is 
coated with a material termed a “resist,” and the parts to be re- 
moved to form the design are removed by means of a sand blast. 
The apparatus for administering the sand blast is described. 
(June 5, 1883). 


2801. Caloric Engines: C. Ingrey, London. [8d. 
24 Figs.|}—This has reference to caloric engines of, the kind 
wherein compressed air is forced into a closed vessel or generator 
containing fuel, and after being used to promote combustion is 
employed to operate the piston of the engine. Means are pro- 
vided whereby the products of combustion developed during the 
burning up of the fire are utilised to heat the cylinder before the 
introduction of hot air into it from the generator. Referring to 
Fig. 1, the heated products, during the burning up of the fuel, 
pass by the pipe g, and enter one side of the chamber e, and are 
caused by a baffler to take the direction indicated by the arrows, 
and to ultimately, after heating the cylinder f, escape by the 
uptake h. Other arrangements are described and illustrated. In 
order to lessen the noise during the working of the engine, the 
arrangement shown in Fig. 2 is provided. The pump cylinder a 
is provided with an inlet port b governed by a slide valve c 
operated by an eccentric, the air pressure in the pump tending to 











force the valve c against the surface e, thus preventing leakage. 
No stuffing-box is needed for the valve rod. In another arrange- 
ment the sliding part or valve is arranged so that in one position 
atmospheric air is free to be drawn in by the pump, and in another 
position of the valve the air inlet is closed, and in a third position 
the outlet is opened. The faces of the slide valves for admitting 
the hot air from the generator to the cylinder, and discharging 
it from the cylinder, are formed of or with plumbago. Fig. 3shows 
a plumbago valve b surrounded by a metallic strap c, A governor 
is caused to automatically control the admission of air to the 
geuerator, the air when the engines exceeds its normal speed being 
caused to pass into an accumulator, Fig. 4 shows one arrange- 








ment, the chamber a@ containing the valve b is connected by pipec 
with the air compressing pump and by pipe d with the accumu- 
lator, and by the pipe e with the generator. The governor actsso 
as when the amt too great, to connect the underside of the 
flexible diaphragm / to the atmosphere (by means of the cock as 
shown) when the valve b will be closed, and the air forced into 
the accumulator, but when the speed decreases, to admit air 
from the accumulator to the under-side of the diaphragm /, and 
open the valve b, when compressed air will be delivered to the 
generator from the pump and accumulator. (June 6, 1883). 


2803, Safety Apparatus for Gas Burners: J. W. 
Plunkett, Duns Priory, Kent, and J. C. Hart, 
Stratford, Essex. ([6d..4 Figs.)—This has reference unto 
the apparatus described in Specification 643 of 1882, and has 
for object to provide means whereby the necessity is obviated for 
holding the gas tap in position until the expanding bar has hecome 
sufficiently heated to retain the tap in its open position. This is 
effected by means of a catch pin which is automatically removed. 
(June 6, 1883). 


2809. Envelopes and Wrappers Used in Extract- 
ing Oil from Seeds: C. Eskrett and W. H. Searle, 
Hull. (6d. 5 Figs.|}—A facing of corrugated wood, paper, or 
leather, or of spaced rope or hair hemp, flax, Manilla cotton, 
wool, or cocoa-nut fibre is applied to the usual vulcanised fibre 
and is secured by longitudinal angled plates, the teeth being bent 
over to grip the edge of the facing. (June 6, 1883). 


2813. Breechloading Small Firearms: J. Wood- 
ward and F. Beesley, London. [6/. 4 Figs.|—The 
tumblers are lifted to full cock by cramping the playing sides of 
the mainsprings, and by applying and using light extensions of 
the stand sides of the springs or separate light springs for cock- 
ing the tumblers. (June 6, 1883). 


Manufacture of Soluble Black: T. W. and 
ppleyard, Leeds, and J. Longshaw, Man- 

(4d.]—Waste tan liquor or other liquor, rich in gallic 
acid or gallates, is treated with alkali; the insoluble residue is 
separated. The solution is then concentrated, and a soluble salt 
of iron added. (June 6, 1883). 


2817. Electrical Signalling, and Interlocking Ap- 
paratus for Railways: C. Hodgson, London. (8d. 
9 Figs.|—Refers to his Patents 400 of 1877, 1326 of 1878, 4170 of 
1879, and 1453 of 1871, and to Farmer and Tyer’s Patent 2413 of 
1874, the object being to render the ordinary needle telegraph 
instruments available for interlockiug with and controlling the 
point and signal levers. (June 6, 1883). 


2820. Manufacture or Treatment of Beet Sugar: 
W. Lloyd Wise, London. (G. 4. Hagemann, Copenhagen, 
Denmark). (2d.]—Ordinary beet sugar is mixed with water or 
syrup, or with both, to a paste, and run intoa centrifugal machine. 
As soon as the syrup has been removed by the centrifugal action 
steam or steam and air is brought to act on the crystals. Any 
suitablesyrup having a pleasant taste and smell is then added. 
(June 6, 1883). 


2825. Machines for Paring or Skiving Leather: 
W. Douglas, Kingswood, Glouc. (6d. 4 Figs.)—The 
feed roller is adjustable relatively to the knife by means of 
wedges placed below the bearings and operated by an adjusting 
screw. The guide by which the leather is guided to the knife 
consists of a bar or plate having the end nearest the rollers 
curved towards the knife and secured by a screw or bolt so as to 
be adjustable. Relates also to arrangement for adjusting the 
degree of inclination of the knife and the automatic alteration 
thereof, as the thickness of the leather requires it. A guard or 
shield is applied to one side of the knife. (June 7, 1883). 


2826. Lock-Catch Plates for Fixing Stereo Plates 
in Position for Printing Purposes: T. T. Hodgson, 
London. {[4d. 2 Figs.j—Catches or jaws overlapping the 
edges of the plates are attached to slips of metal running under- 
neath the plates and between blocks upon which the plates rest, 
and are held in position by friction. (June 7, 1883). 


2831. Pneumatic Breechloading Guns, &c.: T.N. 
Palmer, Dalston, Middlesex. [6d. 4 Figs.)—This relates 
to pneumatic breechloading guns for discharging shells or pre- 
jectiles charged with dynamite, and to projectiles for use with 
such guns. A pump and compressed air magazine are connected 
to the gun by ja flexible hose or pipe having a stop-cock. The 
body of the elongated shell projectile is provided with guide wings, 
and consists of a shaft of wood carrying a thin shell containing 
the explosive, and a head and pin for exploding it. (June7, 1883). * 


2832. Apparatus for Connecting and Disconnect- 
ing Electrical Circuits, and Limiting and!Measuring 
Currents Passing through them : H. H. Cunynghame, 
0. E. Woodhouse, and F. L. wson, London. (8d. 
10 Figs.]—The circuit is broken when the current is too great by 
means of an electro-magnet which attracts a tumbler, and so 
breaks the circuit. In order to measure the current, the attrac- 
tive force of thecurrent on a needle in its normal position is exactly 
balanced by a torsion spring. Referring to Fig. 1, the bracket B 
carries two mercury cups C, and an electro-magnet D having one 
terminal connected to one of the circuit conductors, and its other 
terminal connected with one of the mercury cups C, the other 
cup being connected to the other circuit conductor. An iron 
yoke E pivotted at its lower end to the bracket B has projecting 
from it two conductors F dipping respectively into the mercury in 
the two cups. When the circuit is closed the yoke E leans 
against the adjustable stop G, but when the power of the electro- 
magnet increases sufficiently to attract the yoke E, it turns on its 
pivots until stopped by the conductors F, which are withdrawn 
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from the cups and the circuit broken. In order to diminish 
sparking, one of the conductors F is forked, one prong being 
slightly longer than the other, and dips into a third cup at which 
the sparking takes place, the true contact being made by the other 
cup, Fig. 2 shows a method of ascertaining the strength of the 
current. Two adjustable iron screws B project from the cores 
of, and constitute the poles of, a horseshoe magnet. The ar- 
mature of elliptical form, is fixed on a vertical axis, and has 
attached to it one end of a coiled spring, the other end of 
which is attached to a disc E on a stem terminating in a button 
F, and carrying a pointer @ moving over a graduated dial. A 
pointer attached to the armature is bent upwards and passes 
through a slot in the dial, and when the current passes the 
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ear is brought back to its zero position by means of the 
utton F, the pointer G indicating the current passing. The 
movement of the armature in either direction from its normal 
position may be caused to complete an electric circuit through an 
electric bell. For connecting the circuit conductors to the appa- 
ratus, the end of the conductor is inserted in a slot in a screw 
bolt, and a nut screwed down upon it. A switch consists of a 
metallic piece sliding in guides connected to one lead by means of 
the screw bolt, which piece has a bent spring at its end taking into 
a notch in a metallic piece connected to the other lead through a 
safety plug held in position at each end by a set screw, and a 
second screw bolt and nut, (June 7, 1883). 


2835. Cartridges: T. Nordenfeldt, London. [6d. 
9 Figs.|—In order to readily reload cartridges a tube or bush is 
fitted into the centre of the metallic base of the cartridge case, 
which base is recessed to receive the metallic bush. The bush is 
provided with a collar and is forced into its place in the recess. 
The percussion cap is applied to the rear of the bush, and an anvil 





or the capis provided. After firing the bush is easily forced out 
by a pusher inserted into the interior, and carries with it the cap 
and anvil. The bush may be formed as a tube projecting into the 
cartridge and a priming or igniting charge be placed within it. 
Referring to the illustration, B is the tube or bush inserted in the 
base A. C is the anvil, and Dthe percussion cap. (June 7, 
1883). 

2836. Production of Substitute for Lithographic 
Stones: H. J. Haddan, London. (P. C. Miller, Leipzig). 
[2d.}—Slaked lime is added to a water bath until the bath con- 
tains an excess of lime, after which carbonic acid is introducéd 
into the bath until it becomes slightly acid. The clear solution is 
then drawn off and sprinkled over a metal plate in the form of a 
spray, the plate being slightly heated. (June 7, 1883). 


2840. Apparatus for Separating and gery Seed 
and Grain: J. H. Gatward, Hitchen, [6d. 6 Figs.)— 
The separator consists of a metal cylinder having on its inner 
surface cells or indentations, and revolved upon friction rollers 
bearing against its inner surface, being driven by a cogged rim 
which gears with a pinion. A suitable trough mounted withim the 
cylinder receives the grain, which is conveyed along the trough by 
a revolving screw or spiral wire. (June 7, 1883). 


2842, Regenerative Furnaces: W. Spence, London. 
(G. Stumpf, lin). (6d. 12 Figs.]—A central receptacle or 
vessel is provided with a hearth at each end, on to which material 
is fed, such hearths being separated from the central vessel by a 
bridge, over which the material has to pass in a molten state into 
the central vessel, the material under operation being acted upon 
by heated gases and a blast. The furnace is worked from either 














{ V 


end alternately. Referring to the illustrations, the heated gases 
from the generator pass alternately by the flues A A and enter 
the hearth G. The material is fed through the funnels H. A blast 
of air is introduced through the pipes F. The gas generator is 
provided with U-shaped connecting pipes capable of being raised, 
lowered, and turned so as alternately to connect the respective 
gas flues as required. An arrangement is provided for introducing 
a further supply of oxygen directly into the molten material in 
the central vessel. (June 7, 1883). 


2643. Manufacture of Coke and Construction of 
Coke Ovens, &c.: H. Hutchinson, London. (8d. 9 
Figs.|—The object is to obtain at will either hard and dense coke 
and tar containing the benzine series which requires a very 
intense heat and rapid carbonisation, or soft coke and tar con- 
taining the paraffine series which requires a lower heat and 
slower carbonisation. In order to effect a rapid coking, a system 





of flues is added to the ordinary coking apparatus by which air 
is heated and injected through the coal during carbonisation. 
The escaping gases are cooled by passing them through large iron 
pipes surrounded by a current of cold water. The residual 
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discharged from reservoirs into the ovens by means of rose jets 
working on pivots so as tobe free torevolve. The illustration shows 
a pair of vertical ovens (suitable especially for producing heating 
and lighting gases), each having a central vertical blowing shaft A 
for injecting superheating steam. This relates also to a method 
(1) of effecting the cx tion of the ammoniacal liquors and 
the greater portion of any remaining tar oils ; (2) of effecting the 
removal from the gases of the last traces of tar oils and ammonia ; 
(3) of preparing useful condensing liquors ; (4) to converting sul- 

hurous acid gas into sulphuric acid gas by the use of oxidising 
Chae: and (5) of slaking or cooling the finished coke by forcing 
in the non-oxidising products of the coke ovens purified from 
sulphur compounds. (June 7, 1883). 


2844. ery for Rolling Tubes, Columns, 
Shafts, &c.: C. Kellogg, Buffalo, N.Y., U.S.A. [6d.]— 
The mandrel for rolling and forming the inner surface of metal 
tubes, columns, shafts, &c., consists of a mandrel rod having two 
chambers, in each of which is a pair of rolls arranged at right 
angles to each other. The mill has also two pairs of exterior rolls. 
(June 7, 1883). 


2867. Quartz Crusher, &c.: H. Sutherland, Lon- 
don. [6d. 4 Figs.)}—The mortar and pestle like parts are corru- 
gated at their upper parts where there is a space between them, 
and fit together at their dower parts. The upper parts are provided 
with renewable wearing rings, Referring to the illustration the 
mortar part A is carried by the standards of the frame and receives 
a chilled ¢ cast iron or steel ring a formed that it will drop freely 








into its place, and will rotate with the main casting. The ring a 
is corrugated upon its interior surface, the corrugations tapering 
away and yy copie at the lower edge of the ring. Holes a! are 
formed at the base of the rising part in the centre of the bottom of 
A, in which part the pestle part B does not closely fit. The part B is 
provided with aring d similar to a, but with exterior corrugations. 
The shaft D is supported by a spring E, and can be set by means 
. a 4 screw F which bears upon the top of the shaft D. (June 
, 1883). 


2877. Ties or Buckles for Binding Cotton, Hay, 
Wool, &c.: E. Ascherson, London. (W. M. Freeman, 
Miss., U.S.A.) (6d. 2 Figs.|—The buckles of ordinary rectangular 
shape are provided with a rectangular oo. One side of the 
buckle, which in use will be parallel to the band, is provided with 
a strengthening rib, and at one of the corners’opposite to this rib 
a diagonal slot is cut extending from the internal angle to the 
external angle of the rim of the buckle. (June 9, 1883). 


2879. Construction of Propellers: J. Betteley, 
London. [6d. 7 Figs.}—Each half blade is made of a length 
double (or more than double) its width from the shaft boss to the 
rim, the ends of the half blades projecting beyond the ends of the 
boss, and with the points in line (or nearly so) with the axial line 
of the shaft. The blades are preferably made of plate metal 





rivetted or welded to the boss, which is provided with flanges for 
the reception of the plates. Fig. 1 shows one form of propeller 
composed of two distinct half-blades A B, each half-blade com- 
mencing and terminating at the axial line of the shaft D. The 
length from a to b is about double that frometod. (June 9, 1883). 


2967. Stench Traps: J. E. Manock, Heywood, 
Lance. (6d. 3 Figs.]}—The box is formed in parts, so that the 
top carrying the gridcan be separated. (June 14, 1883). 

2985. Generating, Producing, and Applying Chemi- 
cal Solutions for ak wy g Fires, &c.: A. F. 
Spawn, Oakland, Cal., U.S. (6d. 6 Figs.—This relates 
to apparatus wherein a body of carbonic acid gas is generated at 
the time when required for use by the precipitation of a quantity 
of acid and an alkali into two disconnected tanks containing eacha 
body of water, and then bringing the solutions together and dis- 
charging them upon the fire. (June 15, 1883). 


2993. Galvanic Elements: J. Wirth, Frankfort-on- 
Main. (C. Pabst, Stettin), (4d.]—The solutions of the chlorides 
of such metals as form two compounds soluble in water corre- 
sponding to the oxide and suboxide are used as electrolytic liquids. 
In elements having carbon for one electrode, tin or iron in an 
aqueous solution of ferric or stannic chloride, or a mixture of 
both, or ferrous or stannous chloride, is employed for the other 
electrode. (June 15, 1883). 


3029. Apparatus for Coupling or Connecting and 
Supporting or Hanging S. fog: A. G. Brookes, 





London. (R. Whitehill, New York, U.S.A.) [6d. 10 Figs.J— 





secondary products of the rectification of tar shale or coal oils are 








bar A? and guide hub to receive the shank of a yoke C provided 
with box supports C2. The yoke is sustained by a screw or bolt B 
extending through the cross-bar A? into the shank, and by turn- 
ing the bolt the yoke can be adjusted vertically to bring the box 
G to the proper level. The shank of i C has a key, which 
passes through a groove in the lower guide hub, and by giving the 
yoke a partial rotation it is prevented from dropping while being 
adjusted by the screw B, and it is held in place by set screws 
2and 5. The under shell of the box G has its side ears carried 
above the centre line of the shaft, and the ears aré recessed at 
their undersides to form bearing surfaces level with the centre 
line of the shaft, which surfaces rest upon the supports C2, and 
are held by the devices d. The curved ends of the ears bear 
against curved pieces attached to the yoke C, and guide the box 
in its horizontal adjustments. ec are adjusting screws to insure 
proper contact of the ears and guides, and to support the drip cup. 

he hub J has a bearing surface shown as a web connected at each 
end with the interior of the shell of the hub, the open space m 
being left for the purpose of saving metal. The pp terees bear- 
ing surface is bored to fit the shafts, and is attached to the interior 
of the shell by a narrow web. The separate parts of the bearing 
surfaces are each acted upon by a separate hollow wedge, through 
which passes an adjusting screw threaded at each end. (June 19, 
1883). 


3125. Manufacture of Spades and Shovels: J. Sida- 
way, Halesowen, Wore. (8d. 10 Figs.)—The blade tang 
and socket of the spade or shovel are made from one piece of iron 
or steel, or from one piece of iron and steel. (June 23,1883). 


Fire-Escapes: G.S.Prindle. (G. H. Thompson, 
Plattsmouth, Nebr., and S. O. Ryder, New York, U.S.A. (6d. 
5 Figs.]—This consists of a set of thimbles set into the wall of a 
building at a suitable distance apart, and provided with trans- 
verse bars. (Patent dated July 31st. July 23, 1883). 


4337. Ap atus for the Manufacture of Sul- 
phurous Acid: C. A, m, London. (Zhe National 
Chemical Machine and Manufacturing Co., Newark, N.J., 
U.S.A.) [6d. 4 Figs.|—This relates to the construction and 
arrangement of the shelves of the condenser over which shelves 
the water flows in contact with the sulphurous acid fumes, and to 
the construction of the sulphur retort which is provided with an air 
inlet pipe to furnish the required oxygen for its combustion. 
(September 11, 1883). 


4669. Telephonic ee: E. George, F. A. 
Pocock, J.S. and J. 8. Muir, London. [td. 3 Figs.J)— 
A relay is designed to be employed in long distance telephony. 
The relay is constructed by combining an electro-magnetic or other 
receiver With a microphonic or other transmitter. The illustra- 
tion shows one form of relay suitable for the above purpose. The 
strips B B! B" of any metal or material incapable of inductive 
action are stretched tightly across the metallic or vulcanite frame 





A. In the middle of the strip B is fixed a platinum piece C, which 
presses against a carbon disc or plate D secured tothe strip B'. On 
the back of the carbon disc isa short stud of wood, ivory, ormetal, 
Onthe strip B"' is fixed a helix F having a core which presses 
against the stud on the carbon disc. Two other helices surround 
the core one on either side ofthe helix F. The vibration set up in 
these coils which constitute the receiver affect the platinum 
carbon contact which constitutes the transmitter. (October 2, 
1883) 


4804. Machinery for Making Nails : H. J. Haddan, 
London. (A. E. Tenney, R.1., U.S.A.) {6d. 17 Figs.|—The 
principal features are the means whereby the blanks are conducted 
from each operating part to the next in order, and shaped and 
finished by pressing the flat sides successively between two sets of 
rollers, and are pressed in directions at right angles to each other. 
(October 9, 1883). 


4916. Wood-Turning Machines: A. J. Boult, Lon- 
don. (L. Gerry, Portland, and F. Hanson, Hollis, Maine, 
U.S.A.) [6d. 9 Figs.)—This consists principally in a vibrating 
frame carrying certain clutches for holding, adjusting, and 
rotating the pieces of wood to be cut, and in adjustable cutter 
bearing heads. (October 16, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street Strand. 








Iron MANUFACTURERS’ RULE.—We have received from 
Messrs. Aston and Mander, of 25, Old Compton-street, 
Soho, London, a specimen of Hoare’s registered rules 
designed specially for iron and steel manufacturers to 
facilitate calculations connected with rolling mill work. 
It is a slide rule, but differs from the usual type in 
having a broad wooden slide, sufficiently wide for the 
various columns to be kept quite apart from one another. 
A second novel feature consists in the figures and 
letters being written crosswise of the scale—that is, 
parallel to the lines marking the divisions—consequentl 

the rule is held lengthwise in the hand with the divi- 
sions parallel to the line of sight, and in this way it is 
much easier to read than when the lines stand verti- 
cally. In using the rule, if two dimensions, such as 
width and length of plates, or width and thickness of bars, 
be set together, the net and pile weights for all thicknesses 
of plates, and all lengths of bars of the given sizes can be 
read off. It is impossible to mention all the results which 
can be readily obtained by aid of the new rule, but the 
following are some of the more useful ones: Weights of 
bars, flat, square, round, oval, hexagon, octagon, three- 
square, &c. ; weights of sheets or plates whose thickness 
is expressed in fractional or decimal parts of an inch, wire 
gauge, or millimetres ; weights of angle, T, convex, and 
bulb beam iron; areas, volumes, &c. Of course a little 
patience is required in gaining aptitude in its use, but a 
man who has once acquired proficiency in working with a 
slide rule soon finds that he is repaid many times over 
both in time and the feeling of assurance in the truth of 





Referring to the illustration, the base A of the hanger has a cross- 





his results, 
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HORIZONTAL BORING MACHINE. 
CONSTRUCTED BY MESSRS. KENDALL AND GENT, ENGINEERS, MANCHESTER. 
(For Description, see Page 119.) 





THE AUSTRALIAN COLONIES AS A 
FIELD FOR ENGINEERS. 
(Concluded from page 84). 

BEARING on the subject of the political influences 
which operate on public undertakings in the 
Australian colonies, is a series of articles re- 
cently published in one of the leading Australian 


newspapers, the Sydney Mail, supplemented by the | 
report of a recent debate in the New South Wales | 


Legislative Assembly. These—confirming our pre- 


vious knowledge of the condition of these colonies | 


in this respect—go clearly to show that the political 


forces at work therein have not only begun to exert | 


a prejudicial influence in the direction and commer- 
cial soundness of public undertakings generally, and 
of railways in particular, but have already brought 
the civil service of New South Wales—which may 


be fairly taken as typical, in many respects, of the | 
other colonies—into a most unsatisfactory con- | 


dition. 

This unfortunate state of matters would appear 
from these published documents to have reached 
a climax, as regards New South Wales at all events, 
in the Crown Lands Department, and it is not 
a little instructive to note how completely the 
machinery of State may be made use of by inte- 
rested and unscrupulous persons to turn political 
influences to their own profit when the loaves 
and fishes of the vast public ‘estate are in question. 
But although the land question has an indirect 
bearing upon the subject under review, it is more 
especially with reference to the effect of political 
influences on the Public Works Department that 
we are now concerned. 

Although these influences prejudicially affect, 
more or less, the whole of the departments, in- 
cluding roads, harbours, rivers, &c., it is the Rail- 
way Department which is specially subjected to the 
play of political forces. This may be readily under- 
stood when it is considered, on the one hand, to 
what extent the value of property is affected by the 
course of a line of railway in countries such as 
these, and, on the other hand, whatan extensive 
field for the exercise of political patronage is afforded 
in the employment by the State of the large and 


the railways necessitate. 





As regards the construction of railways the 
political influences are said, in the papers re- 
ferred to, to operate in some such way as this. 

| The best of the land, embracing in some cases valu- 
able mineral estate, in the route of some possible 
line of railway, to which the Government of the 
day are believed to be not unfavourable, having 
been quietly secured, through the instrumentality 
of special influences in the Lands Department, by 
certain speculators with political and parliamentary 
influence at their command, the bona fide settlers 
on the route, who have hitherto scarcely thought 
of requiring a railway, are duly convened in public 


;and are made to appear as petitioners in favour 
of the railway extension in view. The agitation 
having thus been started, the next step is to 
organise a ‘‘ deputation,’ which waits upon the 
Minister, with the result of securing his promise 
that a trial survey shall be made. 
| survey” in its original sense might not be a very 
serious or important matter to concede, involving, 
as it formerly did, nothing beyond the actual cost 
of the survey. But political influences have 
| become so powerful, and the State machinery so 
| elaborately fitted for the operation of the land specu- 
| lators, that in these days a trial survey, it is said, 
is, in nine cases out of ten, as good as a railway 
pledged, and once the surveyor’s pegs go in for 
even a ‘‘ trial” survey, it will not be long before a 
railway extension itself is under way. 

But before the proposed railway extension is 
submitted for the approval of Parliament, the 
subject must be, as a matter of course, reported 
upon by the engineer-in-chief. In the early life of 
| these colonies, the opinion and advice of the pro- 
fessional heads of the Public Works Departments 
were asked for in good faith, and all due and reason- 
able weight given to the opinion and advice 





duty to report unfavourably of the scheme proposed, 
he thereby creates political enemies who are not slow 


| to avail themselves through their representatives 


| merit’ their confidence and esteem. 


in Parliament of any opportunity or pretext that 
may arise for prejudicially affecting the interests or 
position of the offending ofticer—persons whom 
ministers, as a rule, dare not offend by a hearty 
support of their officer, however much he may 
Most of the 


| colonies are fortunate in still having men of high 


standing and unimpeachable honour as the pro- 
fessional heads of the Public Works Departments, 


| men who have long held their positions, and have 


meeting by an agent of these land speculators, | 


Now a “trial | 





carried along with them the healthful traditions 
of former days, men eminently worthy of their 
high position and trust. But a scrupulous mind 
and a lofty sense of honour do not harmonise with 
the political game played off at the expense of the 
public interest ; and the combination, in one and 
the same branch of the public service, of the incom- 
patible elements of political wire pulling and pro- 
fessional reputation has, as might be expected, very 
disastrous results in the administration of such im- 
portant departments as that of railways, and gives 
rise to internal jars and discords which bring dis- 
credit upon the public service, and injuriously 
affect the credit and reputation of the colonies. 
This condition of things, as at present prevailing in 
New South Wales, is forcibly depicted in the pages 
of the Sydney Mail, to which we have already re- 
ferred. The length to which this state of affairs 
has reached in that colony is such—it would 
appear from the above paper—that no sooner is an 
important railway extension completed by the 
engineer-in-chief, and handed over to those in 
charge of the railways in operation, than the practice 
is commenced of worrying up complaints against 
the newly completed works. Forthwith they are 
altered or pulled to pieces without any reference 


offered, to the avoidance of costly and unprofitable | to, or consultation with, the engineer-in-chief, who, 
| works and railway schemes, but in later times this | from his position, which he has held, we believe, 
is not so frequently the case, and now the profes- | for over twenty-five years, must be presumed to 
sional heads of these departments too often find | have the confidence of the Government, and who, 
themselves not only left without the support they | as engineer-in-chief, ought to continue to exercise 
have a right to expect, but are made to feel the force | the control and supervision of the work he has con- 
of the political influences at work, and are conse- | structed. 

costly staff which the construction and working of | quently placedin very invidious positionsindeed. For | 


Then, again, and as applying more or less to all 


| in the event of a head of a department finding it his ! the colonies, the intolerable interference which in- 
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dividual members of Parliament are permitted to 
exercise in purely administrative details, is such, 
that in the event of the head of a department 
finding it necessary, in the interests of the public 
service, to deal with a subordinate for neglect of 
duty or insubordination—which, under the pre- 
vailing system, has become a special characteristic 
of the civil service—he, instead of finding his 
action promptly supported by the authorities, is 
himself put upon his trial ; and, at the call of some 
member or other, probably bidding for votes at the 
next election, has to defend and justify the action 
he has taken. If this stage of the interference be 
not successful, the matter is next dragged before 
Parliament, and the statements and motives of the 
head of the department are there called in question 
by members, behind his back, and without the 
opportunity of reply, with all the art and subtlety 
of counsel for the prosecution, with the result, it 
may be, of his action being reversed, through the 
weakness of the Minister, which necessarily im- 
pairs the authority and increases the difficulties of 
the position of the officer in question. The dif- 
ficulties which, under such circumstances, beset 
those who are saddled with the duty of carrying 
on those technical departments of a railway which 
involve the safety of the travelling public, may 
readily be conceived. 

In dwelling upon these matters, the object has 
been simply to make evident to those who may be 
contemplating the exercise of their profession in 
our Australian possessions, the kind of ‘colonial 
experience” they are likely to meet with in the 
service of these governments. The phases we have 
indicated are doubtless the special experience of 
those who have reached the responsible position of 
** head of a department ;” but, as the colonial-civil 
services are now constituted, they appear to be 
equally unsatisfactory as a field for those in sub- 
ordinate positions. The prospects for any young 
man entering the service of a colonial government 
are forcibly stated in the following paragraphs taken 
from the Sydney Mail. 

‘* His appointment to the civil service, as such 
matters now mostly are, will have to be obtained, 
not by competition with his fellows, and as the 
result of his proved superiority to other applicants, 
but by the influence of some members of Parlia- 
ment or ministers, or, may be, through the good 
offices of some civil servant of position; and the 
good offices of evena Government messenger have, 
by the way, been more effectual ere now in such 
matters than a dozen certificates cf either scholarship 
or ability, if these were unendorsed by ‘influence.’ 

‘* Here is the first demoralising tendency. The 
newly pledged civil servant commences with the 
fact thoroughly well imprinted in his memory that 
he has entered upon a career wherein influence, 
not merit, is the ‘open sesame’ to at least the first 
portals of the service. And as time goes on, if he 
has not the spirit of pluck to desire something 
better, and to quit the service in search of it, he 
will most assuredly, daily and hourly, gather fresh 
proofs, that, so far as promotion and advancement 
are concerned, a very little influence is infinitely 
more potent than hard work, conscientious dis- 
charge of duty, or earnest effort.” 

‘* Not only does it happen that in consequence of 
the want of influence on the part of the head of a 
branch or department with the Minister or Cabinet 
pro tem., the recommendations of such an officer 
are ignored or set aside, but it occurs over and over 
again that, whilst one officer of the service who 
happens to be in close combination with the 
winister of his department succeeds in obtaining 
substantial increases of pay and promotion for him- 
self and his friends, another officer has the mortifi- 
cation of seeing his hardly fought for and honestly 
deserved promotion oradvancement, systematically 
blocked year after year through the intermeddling, 
jealousy, or hostility of that more fortunate brother 
officer of his who happens to be in a position to do 
this wrong.” 

When to this unattractive picture of the career of 
a civil servant, is added the knowledge of the fact that 
no provision exists in these colonies for a pension 
or retiring allowance to any civil servant, however 
long or faithfully he may have served the State ; 
and that leave of absence, even on half-pay, to re- 
visit the mother country is not entertained by these 
governments till after a service of some twenty 
years or more, unless it may be occasionally by 
special influence, or on the ground of urgent private 
affairs, the prospect which these colonies present 
as a field for employment in the service of the 





Government, is discouraging in the highest degree. 
As yet, unfortunately, private enterprise has not 
found scope there for the execution of engineering 
works, except as regards mining operations, and 
there is, therefcre, little opportunity for the em- 
ployment of the engineer otherwise than in the 
Government service. This, no doubt, must con- 
tinue until private enterprise is stimulated and ren- 
dered practical by the growth of the population and 
a greater accumulation in those colonies of private 
capital. Attempts in this direction have lately been 
made in Queensland, but, so far, without success, 
having indeed led to the overthrow of the Govern- 
ment, to get some of her railway extensions made by 
a company proposed to be formed in this country. In 
the mean time, and so long as the condition of 
things now appertaining to the colonial civil service 
continues, it cannot prove a satisfactory field for 
competent engineers, and on that account these 
governments cannot reasonably hope to draw to, or 
to retain in, their service, the more experienced and 
able members of the profession. 

Yet seeing the future that is open to these 
colonies, if only they be wisely governed, it must 
assuredly be greatly to their interests that such 
large and important departments of the public 
service—on the wise and honest administration of 
which the character and prosperity of these coun- 
tries so much depend —should be made entirely 
independent of political influences. The unfor- 
tunate state of disorganisation and confusion to 
which the Railway Department of Victoria has been 
reduced for several years by the headlong march of 
corrupt political forces, which threatened to bring 
that department to a dead-lock, has long been noto- 
rious. It has indeed lately roused public indigna- 
tion to a pitch which has resulted in measures being 
taken for placing the administration of the railways 
out of the reach of political parties, by the appoint- 
ment of an independent board of management, to 
the chairmanship of which an experienced railway 
manager in this country has, as we announced some 
time ago, been appointed. It is to be hoped that 
the gentleman appointed may really find himself 
supported by the necessary authority to carry out 
the administrative reforms required, and that his ap- 
pointment may be taken as an earnest of a more 
healthy state of things in the colonies generally, 
and that the example set by Victoria in this par- 
ticular may be speedily followed by the other 
colonies. ~ 

If the future position of our Australian colonies 
in the coming history of the world, and their lofty 
aspirations ‘* to share” with the rest of the British 
Empire ‘‘in the pacific grandeur of a rule trans- 
cending all other forms of dominion, and superior 
to all other governing powers in capability of im- 
proving the condition of mankind,” as forcibly fore- 
shadowed by Sir Henry Parkes, late Premier of 
New South Wales, in the Nineteenth Century, are 
to be realised, a higher conception of the trust 
committed to them must be evinced by a greater 
number of members of the colonial legislatures 
than is at present too frequently observable in their 
political actions. And their leading statesmen— 
sorely let and hindered, as they doubtless are, in 
their aspirations and efforts by the deadweight of 
the ignoble forces by which they find themselves 
surrounded—must show themselves equal to the 
responsibilities of their position, and by their 
example of a higher political standard of action. 
By the exercise of a good deal of self-sacrifice in the 
matter of patronage and of personal advantage, 
they must endeavour to raise the tone of political 
parties and to discourage those questionable trans- 
actions which, in one form or another, too often 
bring into discredit and contempt with the non- 
political and more enlightened section of the com- 
munity, even the best and strongest of these 
colonial governments. 

One thing is certain, that the present material 
prosperity of these colonies cannot be maintained 
unless a speedy stop be put to the reckless squander- 
ing, under the bad administration of pernicious 
land laws—apparently to the advantage of a few— 
of the vast and invaluable public property, and 
notably of the mineral estate, so freely bestowed 
upon them little over a quarter of a century 
ago by the mother country ; and further, unless 
their public works are entirely freed of political 
influences, and are conceived and carried out on 
sound commercial principles, the confidence of in- 
vestors in their undertakings and securities cannot 
fail to be seriously weakened, to the loss and 
injury of the colonies. 





SCANDINAVIAN INDUSTRIES. 

Tue history of the industries of Sweden and 
Norway during recent years presents some in- 
teresting features. As regards the production of 
iron and steel in Sweden, it may be confidently 
assumed that the statistics of last year’s manufac- 
ture will, when published, show a large excess over 
the two previous years. This is proved by the fact, 
that while the export of bar iron in 1881 was 
136,000 tons, it rose in 1882 to 154,000 tons, and 
that of manufactured iron from 52,000 to 56,000 
tons, while the export of all kinds of steel in 1881 
was 7165 tons against 9800 tons in 1882. The 
export of pig iron was, however, the same in both 
years, viz., about 56,000 tons. It is to be regretted 
that statistics are not yet available as to the year 
just completed. 

In the early part of 1882 very high prices were 
anticipated in Sweeden in iron and steel, in con- 
sequence of the scarcity of snow the winter before, 
a circumstance which, to some extent, always 
affects the iron industry of the country ; but these 
anticipations were not realised, as contracts were 
made in the first half of the year at from 9. 10s. 
to 101. for bar iron, and 41. 10s. for pig iron per ton 
f.o.b. Gothenburg. These prices are but slightly 
in advance of those paid in 1881, and in the latter 
half of 1882 they even receded to 9. 5s, for bar 
iron, and 4l, for pig iron. The average prices paid 
per ton of Swedish iron f.o.b, Gothenburg during 
the four years ending 1882 were as follow : 

1879. 1880, 1881. 1882, 
= rs, . & £ s. i St 
Pig iron ... 3 8 416 310 3 18 
Bar iron ... {fis @ 8S <s ss § 
while the highest and lowest prices paid in 1881 
and 1882 were : 
1882, 
da £ s. d, 
0 5 2 6 
(lowest as 5 6 316 0 
highest ‘is § 9 10 9 6 
lowest - 8 0 8 7 6 

The rolling mills were very active during 1882, 
and there were exported a larger quantity of 
material from them than in the previous year. 
The exportation of plates, hoops, &c., amounted in 
1881 to 45,812 tons, in 1882, 51,000 tons; blooms, 
in 1881, 7574 tons, in 1882, 8000 tons ; steel rails, 
in 1881, 2 tons, in 1882, 30 tons ; nails of all kinds 
above 1.6 in., in 1881, 1039 tons, in 1882, 900 tons. 
The engineering works in Sweden were also un- 
usually busy during the year, partly, no doubt, in 
consequence of the exhibition in Malmé. Large 
orders were received both from Norway and Russia, 
the Atlas Verkstad, of Stockholm, manufacturing 
for instance nearly the entire materiel of the new 
Smaalensbane (Christiania - Fredrikshald Railway) 
in the former country. The value of the machinery, 
tools, and agricultural implements exported in 
1882 was 122,000/. as against 135,000/. in 1881, 
while the value of such articles imported was 
450,000/. in 1882 as against 380,000/. in 1881. 
The import of rails from England was as follows : 
1882, iron rails, 2435 tons, value 13,405l. ; steel 
rails, 6952 tons, value 42,7371. ; 1881, iron rails, 
2222 tons, value 13,470l. ; steel rails, 4416 tons, 
value 28,1161. The price of steel rails was; how- 
ever, very low during the year. 

With regard to the shipbuilding trade of Sweden, 
a greater number of steamers were launched during 
1882, than in any previous year. The total tonnage 
of steamers floated was about 25,000 tons, and it is 
worthy of note that three-fifths of the vessels 
launched were built entirely of Swedish Bessemer 
steel. The orders came chietly from foreign sources, 
particularly Norwegian, Danish, and Russian, a very 
large number being derived from Russia, and this in 
spite of the duty now imposed on all vessels con- 
structed abroad. Among the latter were several 
large steel steamers with a very shallow draught, 
intended for the extensive naphtha business carried 
on by Messrs. Nobél Brothers on the lakes of South 
Russia. These vessels were all built in two 
navigable sections, so as to enable them to pass 
in halves over the narrow Russian canal system to 
their destination, where they were then put 
together, and were fitted with hydraulic machinery 
for loading and discharging the mineral oil—carried 
fluid in the hold—in a very short space of time. 

In 1882 important additions were made to the 
Swedish navy; these include the two first-class 
torpedo boats—Ran and Seid—the former of which 
was built in Sweden, of Swedish Bessemer steel, 
and the latter at Messrs. Thornycroft and Co.’s—and 
the first-class gun-boat Edda, built at Karlskrona, 
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The dimensions of the latter are : Length over all, 
191.65 ft.; beam, 27.42ft.; and draught, when 
fully equipped, 9.34 ft. She is armed with one 
27-centimetre breechloading gun, made by Sir W. 
Armstrong and Co., weighing 264 tons, mounted 
in the bow; and one 15-centimetre breechloader 
made at the gun factory of Finspong, in Sweden, 
weighing 3} tons, which will be mounted in the 
stern. The projectiles for the larger gun weigh 
5081b., while the charge is 220lb. Amidships she 
carries two 25-centimetre Palmcreutz mitrailleuses, 
guns somewhat similar to the Nordenfelt. Her 
engines are 975 indicated horse-power, and she is 
expected to make 13 to 14 knots an hour. 

There was also constructed in 1882 a novel war 
vessel, which deserves to be specially mentioned. 
This was the submarine torpedo boat called the 
Nordenfelt, built at the Palmcreutz works at 
Karlsvick, near Stockholm. Her dimensions are : 
Length, 64 ft. ; height in engine room, 7} ft. ; her 
engines of 100 horse-power were intended to propel 
her at a speed of 15 knots an hour on the surface, 
and from 12 to 13 knots under water. The vessel, 
built of Swedish soft steel, 4 in. to 2 in. in thick- 
ness, is armed with two Whitehead torpedoes and 
two rocket torpedoes. During the year fifteen 
officers and seventy-four men passed through the 
schools for teaching submarine warfare established 
at Stockholin and Karlskrona. With regard to the 
type of gunboat adopted for the Swedish navy, 
Captain John Ericsson has expressed the opinion 
that, if the vessels be built a little longer fore and 
aft of the turret, Sweden will possess a class of 
gunboats superior to any in the European navies, 
and invaluable for the defence of a coast so extended 
as the Swedish. He, however, recommends the 
Government to adopt his ‘‘ Destroyer” as the only 
effective means of disabling modern ironclads. 

One of the principal features of the Swedish steel 
industry is the successful attempt which has been 
made at Bofors and Finspong to manufacture steel 
guns of Martin steel made by the Terrenoire pro- 
cess. Several attempts have also been made to 
make guns by the Bessemer method, but having 
failed they have been abandoned. At Bofors the 
guns are cast in moulds, with nearly their final 
shape, and are not subjected to any other treat- 
ment before being finished than reheating and 
hardening in oil, by which their cost is less than if 
made from other kinds of steel, which require 
forging. The testings of four guns cast at Bofors, 
which were only made to try their strength, was 
effected with 1060 firings of one, and 2000 firings 
of the three others, which were then burst under a 
pressure in the chamber of 5000 atmospheres. The 
excellent quality of the steel was fully demon- 
strated. Thus, even after 2000 firings, the guns 
were just as before the trial, and when burst the 
steel showed an elastic limit remarkable even for 
this kind of steel. The fracture showed that the 
steel was without defect or flaw, while the guns had 
stood the test equally well in all parts. 

In 1882, twenty-six new lighthouses of various 
magnitude were erected on the Swedish coast. In 
Norway few additions of any note were made to 
the mercantile marine, while no progress to speak 
of has for years been made with the navy, as the 
Storthing refuses to grant the necessary supplies 
on account of the political disagreements between 
the Crown and the Legislative. 

The electric light is becoming more and more 
common in Sweden, and has been largely adopted 
for the lighting of sawmills, shipbuilding yards, 
and kindred concerns, while it has also been in- 
troduced in theatres, and tried for the lighting of 
streets. The most common light is that produced 
by the Siemens and Halske apparatus. In Norway 
the new light has also been applied, but not on 
such an extended scale as in Sweden. 

There is, however, hardly any modern invention 
which has been so quickly adopted in Scandinavia 
as the telephone. Nearly all the larger towns in 
both countries can now boast of a telephone ex- 
change, mostly under the Bell patent. 

Some very important extensions of the railway 
lines were made in both countries during 1882. 
In Sweden 32 kilometres (20 miles) were added to 
the State railways, making their total length at the 
end of 1882, 2232 kilometres (1393 miles), valued 
at 13 millions sterling. The total gross receipts 
on these lines were 1,620,000/., as against 
1,020,000/. in 1881, of which 430,000l. have 
already been paid as surplus to the Treasury. 
There were 3628 kilometres of private railways 





worked in 1882, on which the receipts were 92,0001. 








On the State railways the average receipts a day 
per train kilometre were 1l. 6s., and on the private 
ones 13s. 6d. Of the most important new lines 
may be mentioned the last connecting link between 
Sweden and Norway, from Ostersund to Thron- 
dhjem, which makes it possible to travel from 
Stockholm direct to the latter place, a distance of 
nearly 500 miles, while the interior provinces of 
Sweden, rich in metal, minerals, and wood, have 
been put in direct communication with the Nor- 
wegian ports, which are open all the year round. 
This line shows some remarkable specimens of engi- 
neering skill. 

In Norway two very important new lines, besides 
the one just mentioned, were opened for traffic, 
viz., from Christiania to Fredrikshald — about 
50 miles—and from Christiania to Skien, vid 
Laurvig—about 60 miles—the former being a new 
line to Sweden, and the latter connecting the south 
and east coasts of Norway. Both are broad gauge, 
and took more than five years to construct. The 
lines, which were projected twelve years ago, have 
now all been finished. They are ten in number, 
and their total length is 1187 kilometres, which 
have cost 5,100,000. Of this amount 45 per cent. 
was paid as wages. The number of labourers em- 
ployed on these works was at one time about 12,000. 
Most of the lines are narrow gauge. Several new 
and important lines are contemplated in Norway 
during the ensuing five years, their total length 
will amount to some 200 miles, and they will cost 
between 600,000/. and 700,000/. In Sweden several 
concessions were also granted for the construction 
of private railways, some of which are already 
finished. 

The work of the telegraphs in both countries was 
larger in 1882 than in any previous year. In 
Sweden the total length of wire was, at the end of 
1882, 4710 miles, while the stations numbered 175, 
and nearly 200 miles of telephone have been laid 


down in connexion with the telegraphs of the} 


country. 

In Sweden there were taken out in 1882, 440 
patents, against 400 in 1881. Of these 209, or 
47.5 per cent., were by foreign, and 231, or 52.5 
per cent., by Swedish inventors, as against 194 
and 206 respectively in 1881. The aggregate 
number of years covered by these patents was 
2945, or an average of 6.7 years per patent. The 
average number of years for each foreign invention 
in 1882 was 7.5, and for each Swedish 5.9, as against 
7.3 and 6.6 respectively in 1881,~while thirty 


patents were transferred to other holders during | 


the year. The trades or industries to which the 
patents referred were as follows: Breadmak- 
ing machines, 4; wearing apparel, 9; lighting, 


12; mining, 1 ; bookbinding, 1; brushmaking, 1; | 


furniture, 49 ; bottles, corks, &c., 12; electric ap- 
paratus and lamps, 36; photography, 4; paint, 4; 
packing, 9; glassmaking, 2; hygiene, 5; building, 
6 ; ironmaking, 2; railway stock, 7; railway, road, 
or street building, 5 ; chemical industry, 8 ; life- 
saving apparatus, 7 ; air and gas engines, 2 ; lock- 
making, 6; leather cutting, 1 ; metal making and 
machinery, 9; metallurgy, 5; musical instruments, 
1; papermaking, 4; sawing, 7 ; regulators of en- 
yines, 1; signalling, 8; guns, 10 ; shipbuilding, 3 ; 
sugarmaking, 2; sport, 5; hoses and pumps, 11 ; 
sewing machines, 3; brickmaking, 8; drying appa- 
ratus, 1; printing, 7; matchmaking, 12; warming 
apparatus, 14; water motor machinery, 6; aque- 
ducts, 5; ventilation, 4; tools, 2; weights, 11; 
weaving and spinning, 5; steam engines, 2; and 
boilers, 7. In Norway there were 192 patents of 
new inventions taken out in 1882. 

The coal industry of Sweden promises to become 
very remunerative, and although the coals are not 
used for smelting purposes, they have been found 
very advantageous on railways. In 1882 experi- 
ments were made with them on the State railways, 
and were so successful that the Government, after 
having altered the fireboxes of the engines, ‘placed 
large orders in the hands of the companies. The 
native coals are said to be 3d. cheaper per train-mile 
than English, and the price has been during the 
year 30 to 40 Gre (4}d. to 5d.) per cubic foot at 
the pit’s mouth. The import of coke and coals 
to Sweden and Norway in 1882 was valued at 
660,000/., as against 570,000/., in 1881. 

In Norway some valuable silver lodes were dis- 
covered in 1882, of which the most promising seem 
to be the one in Svenningdalen, in Vefsen. The 
new copper concern which was started by the Norway 
Copper Company has sadly come to grief ; but this 
is not a surprise to those acquainted with Norwegian 


copper, which is very poor in quality and quantity. 
There is only one copper mine in the country, viz., 
the Réraas, which has ever yielded as much as five 
per cent. profit. 


TORPEDO BOATS. 
(Continued from page 85.) 

Tue present type of second-class torpedo boat 
has little or no accommodation, and owing to their 
narrow beam they have not the margin of stability 
which a steam pirnace or cutter for ordinary ship use 
requires. With a view to obtain a boat which shall 
be available for the purposes to which ordinary 
steam pinnaces are put, and to serve for operating 
with torpedoes as well, Messrs. Yarrow and Co, 
are about to construct some boats in accordance with 
the designs shown in Figs. 21 and 22, page 118 ; 
one torpedo gun is to be carried in the bow, and 
an open space is left in the stern for passengers. 

The following are some of the leading particulars 
of the design : 








Length ... ads an i, ne 48 ft. 
Beam __... ams ne ae ee 9 
Indicated horse-power 5 
Speed... aa 15.1 knots 


The weight will be about the same as that of the 
ordinary second-class torpedo boats. 

Although the increased beam of the boat would 
cause a reduced speed as compared with the ordi- 
nary second-class torpedo boat, it may be an open 
question whether this would be the case if the boats 
were steaming in rough water. Owing tothe shorter 
length of the proposed boat it would possess greater 
manceuvring powers, and would therefore be, in 
this particular, more serviceable when acting as a 
guard boat to protect a larger vessel against the 
attacks of other torpedo boats. 

The English Navy service pinnaces, which are 
about the same beam, but 8 ft. shorter than the 
boat proposed by Messrs. Yarrow, are fitted with 
gear for discharging Whitehead torpedoes. These, 
however, are built of wood, and it remains to be 
seen whether naval officers will prefer steel as a 
material for construction in a boat that is intended 
for general purposes. Within the last few years 
there has been a great advance in the power and 
speed of the service pinnace. A large boat of this 
type, 54 ft. long by 9 ft. beam, and 11 tons dis- 
placement, with 160 horse-power engines, was 
recently tried at Portsmouth and ran at a speed of 
14} knots an hour on her official trial. 

In the year 1878 the English Admiralty invited 
several builders to construct what were termed trial 
torpedo boats for the purpose of ascertaining what 
kind of vessels of this nature could be built by the 
various firms, and the rate of delivery that might 
be depended upon in the event of asudden demand. 

Messrs. Yarrow and Co. were amongst the firms 
asked to tender, and in Figs. 23, 24, 25, and 26 
will be found illustrations of the vessel they pro- 
duced, of which the following are the principal 





particulars : 
| Length ... aaa aes aa cae SOK, 
| Breadth ... sa A Pes | 
Heating surface in boiler .. 700 sq. ft. 
} Cooling surface in condenser... a 
Indicated horse-power... , 500 
| 


The main engines were compound surface con- 
| densing, and auxiliary engines were provided for 
| driving the air, circulating, and feed pumps. A 
| new feature in this boat was the way in which the 
| rudder was hung. Instead of being attached to a 
| rudder-post, as usual, it was secured to the screw- 
|shaft in the manner shown in Fig. 25. The 
| object was to do away with the heavy forging neces- 
| sary, under the old conditions, for the stern frame, 
}and at the same time to reduce to a small ex- 

tent the resistance in passing through the water. 
| The trials of this boat took place on March 27, 1879, 
| when 21.93 knots was obtained, which at that time 
| was a considerably higher speed than had been pre- 
| viously recorded. 

This boat was fitted by the dockyard authorities 
| with the same arrangement of torpedo gear as is 
| customary in the English service, viz., one torpedo 
/gun in the bow capable of being trained in any 
| direction; one torpedo was carried in the gun, 

and two spare ones on trollies on each side. The 
arrangement is shown in Figs. 23 and 24. 

Messrs. Yarrow and Co. have constructed a large 
/number of their ‘‘sea-going” torpedo boats. The 
| first of this class, named the Batoum (a type 
| adopted by the British Government for torpedo 
| boats now in course of construction), was built for the 
| Russian Government. Four others of the same type 
! were built for the Brazilian Government, and made 
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The Committee of Investigation appointed to 
examine the position of the Metropolitan Brush 
Company have issued a circular to the shareholders 
stating that an agreement has been made between 
them and the Board to provide for the liquidation of 
the company by three members of the committee act- 
ing in conjunction with Mr. Borrer and Mr. Totten- 
ham. A claim will have to be made at any rate 
upon the promoters for a very large amount, and the 
committee feel that, in order to enable them to nego- 
tiate with the promoters for a settlement of the claim, 
should the opportunity arise, it is essential there 
should be invested in the liquidators a power to com- 
promise. It may be found necessary to provide for 
the working out of the provisional orders by means of 
sub-companies. 

An extraordinary meeting of the Jablochkoff Electric 
Light and Power Company was held on Friday last to 
consider three resolutions relating (1) to winding up 
the company, (2) to appointing Mr. W. A. Spain as 
liquidator, and (3) conferring on the liquidator a 
general authority to transfer the undertaking to a new 
company when incorporated. The chairman said 
petition after petition had been lodged against them 
by creditors whom they could not pay, owing to the 
shareholders not answering to the calls. The new 
company was to have 120,000/. capital in 1/. shares— 
40,000 ordinary, and $0,000 six per cent. preference 
shares. The business was to be sold to the new com- 


pany for 55,000/., of which 40,000/. was to be paid in | 


tully paid-up shares, and the remainder in debentures 
and cash. The resolutions were passed. 

On Wednesday last the third ordinary general 
meeting of the Anglo-American Brush Electric Light 
Corporation, Limited, was held at the Cannon-street 
Hotel. A special resolution was passed for the pur- 
pose of reducing both the paid-up and nominal capital 
by 5/. per share, or from 800,000/. to 400,000/. 


26,999 with 8/. paid on them, and 39,300 unallotted, 


and the nominal value of each is to be reduced from | 


10/. to 5/.. The effect of this will be to diminish the 


paid-up capital by 203,500/., the amount that has been | 
The | 
report goes into the cause of this loss at great length. | 
There is a sum of 51,632/. which was treated at the | 
last balance-sheet as being due from Mr. Lane-I’ox, | 
but which has been much reduced by a compromise. | 
It will be remembered that in 1882 Mr. Lane-Fox un- | 
dertook to repurchase from the Corporation for a sum | 
of 50,000/., his distribution patents, believing that the | 
The | 


lost or is unrepresented by available assets. 


company owed him much more than that amount. 
company, however, took a different view of their in- 
debtedness, and only acknowledged it to the extent of 
about 14,000/. 
finding other purchasers, and the result was a com- 


promise, whereby the Corporation retained all moneys | 
due to Mr. Fox, and subject to the existing rights of | 
the Corporation’s licensees and purchasers, Mr. Lane- | 
He further undertook to | 
pay the Corporation 20 per cent. of any profits he | 


Fox took back his patents. 


might make up to 20,000/. In completing this arrange- 
ment the Corporation agreed to transfer to Mr. Lane- 
Fox 14,000/. 


patents. The value of the Brush patents is now re- 
duced to 25,000/. It originally stood at 179,466/. ; 
December, 1882, 132,950/. were written off, and now a 
further decrease is to be made. The property and 
plant stand at 57,082/., at which they will remain. 


A sum of 31,069/. is written off as ‘liquidation of | 


accounts,” and is the result of the liquidation and part 
relinquishment of sundry claims; the item also in- 
cludes a large amount written off in respect of bad 
debts. There is an item of 16,058/. ‘‘ written off 
book value of stocks,” as representing the difference 
between the value of the stock as per survey, and the 
value according to the ledgers, owing to unsatisfactory 
book-keeping. It is proposed to still further reduce 
the value of the stock by one-half, that is by 47,190/. 
The sum of 99,200/. has been set aside ‘‘as provision 
against the shares held by the Corporation in the 


subsidiary Brush companies, so that any variation | 


that may hereafter occur in the value of these shares 
will not affect the amount rendered available for divi- 
dends as the result of the manufacturing operations.” 
The position of the Corporation, under the new arrange- 
ment, is shown by the following statement (omitting 
shillings and pence) : 

Dr. Cr. 

£ £ £ 

.149,502 Patents... ... 25,000 
Plant and buildings 
Stock 
Debtors 
Cash 
Shares 
Balance 


Capital 
uess calls 
unpaid 1,225 


—— _ 148,277 

Creditors 7,888 

Provison against 
shares 


99,200 
1,618 


99,200 


sa or aap Sone 
2), 000 255,359 


Mr. Lane-Fox was not successful in | 


in shares in the International Electric | 
Company, and to make him a cash advance, in respect | 
of which they have a first charge on all his electrical | 


in | 


57,082 | 
47,190 | 
21,043 | 

4,232 | 


| One half the directorate retired after the last meeting 
|and their places were filled by Lord Thurlow, Mr. 
| H. C. Gibbs, and Mr. Edward Woods. The recon- 
| stituted board appointed successors to the late general 
| manager, secretary, and engineer, and then reorganised 
| the system of book-keeping. They found a whole host 
| of difficulties with the subsidiary companies, and were 
| threatened with actions on all sides, but after long 
| negotiations they succeeded in effecting amicable agree- 
ments in all cases. They made alterations in the 
| clauses of those licenses which bound the holders to use 
| Brush and Lane-Fox apparatus only, and they secured 
for themselves the right to supply apparatus in ‘the 
| territories of the sub-companies on paying the lattera 
| royalty. They have gone into the incandescence light- 
ing, and have brought the Schuckert dynamo and the 
Lane-Fox lamp to a high degree of perfection for the 
purpose, and now they intend to resume their old 
| position, and instead of being exclusively manufacturers 
| they are going again into the market, and are pre- 
| pared to supply private consumers. The Scottish and 
;the Dublin companies have been wound up and their 
| licenses have reverted to the Corporation upon sur- 
| render of the shares held by it. In conclusion the 
| directors contend that the heavy loss is no indication 
| of the future prospects of the company, and that even 
| with the present amount of business there is a prospect 
| of dividends. 


IMPERIAL STANDARD WIRE GAUGE. 
On page 218 of our last volume we gave a copy of 


| 
| 
| the particulars of the new legal standard wire gauge 
| 
| 
| 
| 


issued by the Board of Trade, and below we publish 
'a Table drawn up by the Iron and Steel Wire Manu- 
facturers’ Association, showing the lengths, weights, 
and breaking strains of iron wire under the new rules 
which come into force on the Ist of March next. 


IMPERIAL STANDARD WIRE GAUGE. 
Table of Sizes, Weishts, Lengths, and Breaking Strains 
of Tron Wire issued by the Iron and Steel Wire Manu- 
facturers’ Association. 


There | 
are at present 15,701 shares with 10/. paid on them, | 


| 
Breaking 


Weight of Strains 


Diameter. 


sth of Hundred- 


sor Wire 


Annealed, 


Ib. 

10,470 
9,017 
7,814 
6,702 
57M 
5,072 
81.2 ,397 
69 6 3,770 
58.9 * ¢ 3,190 
49.1 

41.6 


34.8 


Ib, 
193.4 
166.5 
144.4 
123.8 
107,1 


93.7 


Ne OS LS 


0290 
0243 
.0201 
-0163 
-0129 
0106 
.0085 
.0066 
0050 
0041 
.0032 | 
-0025 
0018 
-0013 
.0010 


176 
.160 
-144 
-128 
116 
104 
.092 
080 
072 
-064 
.056 
-048 
-040 
-036 


owas 


tie bo 


ae 
tom OO 


| 9,333 
3 /11,200 
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| METROPOLITAN SEWAGE DISCHARGE. 

| THE first report of the Royal Commission on Metropo- 
| litan Sewage Discharge has been issued. It was ap- 
| pointed on June 22, 1882, and has limited its inquiry to 
| two of the subjects laid before it. These are (1) the 
| systems under which sewage is‘discharged into the Thames 
| by the Metropolitan Board of Works, and (2) whether 
|any evil effects result therefrom. The general conclu- 
sions are summarised by the Commissioners as follow : 

**1, That the works of the Metropolitan Board for the 
purpose of carrying the sewage of London to the respec- 
tive outfalls at Barking Creek and Crossness have been 
executed in a highly creditable manner, and have been of 
great benefit to the metropolis. 

‘2. That the storm overflows allow the occasional dis- 
charge into the river within the metropolis of considerable 
quantities of solid fecal matter accumulated in some of 
the sewers ; but this has not caused, under present cir- 
cumstances, serious damage or offence. 

**3. That the sewage from the northern outfall is dis- 
charged partly over the foreshore, and not, as was origi- 
nally intended, ‘through submerged pipes terminating 
below low-water mark,’ this arrangement increasing the 
risk of nuisance from the discharge. 

‘*4, That the discharge of the sewage in its crude state 
during the whole year without any attempt to render it 
less offensive by separating the solids or otherwise is 
at variance with the original inteution and with the 








understanding in Parliament when the Act of 1853 was 
passed. 

5, That the discharge from the main outfalls becomes 
very widely distributed by the motions of the water both 
up and down the river, being traced in dry seasons through 
the metropolis and almost as high as Teddington ; and 
that it oscillates for a long period before getting finally 
out to sea, j 

“6. That the dilution of the sewage by the land and 
sea water, aided by the agitation produced by the various 
motions in the river, effects a partial purification of the 
sewage by oxidation ; and that this purification is carried 
further by the action of animal and vegetable organisms. 

7, That the sewage which becomes distributed to the 
higher and to the lower portions of the river thus gradually 
loses its offensive properties. The limits above and below 
the outfalls where this purification becomes efficient vary 
with the meteorological conditions, but it may be stated 
that in general above Greenwich and below Greenhithe the 
river does not afford ground for serious complaint. 

“8, That between these limits the effects of the sewage 
discharge are move or less apparent at all times. 

“9. That in dry seasons the dilution of the sewage is 
scanty and ineffective, especially at neap tides. 

“10. That it does not appear that hitherto the sewage 
discharge has had any seriously prejudicial effect on the 
general healthiness of the neighbouring districts; but that 
there is evidence of certain evil effects of a minor kind 
onthe health of persons empioyed on the river, and that 
there may reasonably be anxiety on the subject for the 
future. 

“11. That in hot and dry weather there is serious 
nuisance and inconvenience, extending to a considerable 
distance both below and above the outfalls, from the foul 
state of the water consequent on the sewage discharge. 
The smell is very offensive and the water is at times 
unusable. 

**12. That foul mud, partly composed of sewage matter, 
accumulates at Erith and elsewhere, and adheres to nets, 
anchors, and other objects dropped into it. 

“13. That sand dredged near the outfalls, which used to 
be obtained in a pure state, is now found to be so much 
contaminated with sewage matter as to be unusable, com- 
pelling the dredgers to go further away. 

“14, That for these reasons the river is not at times in 
the state in which such an important highway to a great 
capital carrying so large a trattic ought to be. 

“*15. That in consequence of the sewage discharge fish 
have disappeared from the Thames for a distance of some 
15 miles below the outfalls and for a considerable distance 
above them. 

“16 That there is some evidence that wells in the 
neighbourhood of the Thames are affected by the water in 
the river, and although there is no proof of actual injury 
due to the sewage that anxiety may be felt on that point. 

‘17. That there is no evidence of any evil resu'ts to the 
navigation of the river by deposits from the sewage dis- 
charge, but that this discharge adds largely to the quantity 
of detritus in the river, and so must increase the tendency 
to deposit. 

“18. That the evils and dangers are likely to increase 

with the increase of population in the districts drained. 
; “19. That it is desirable we should inquire further 
‘what measures can be applied for remedying or prevent- 
ing’ the evils and dangers resulting from the sewage dis- 
charge. 

*©20. That before we proceed to this further branch of 
our inquiry we should allow some time for the considera- 
tion of this our first report, and of the remedies which may 
be suggested for the evils we have pointed out.” 


MANCHESTER STEAM USERS’ 
ASSOCIATION, 

At the monthly meeting of the Executive Committee 
of the Manchester Steam Users’ Association, held at the 
offices, Mount-street, Albert-square, Manchester, on 
Tuesday, January 20, Mr. Alderman Schofield in the 
chair, Mr. Lavington E. Fletcher, chief engineer, pre- 
sented his report, from which we learn that the Board 
of Trade have issued their first annual report on the 
working of the Boiler Explosions Act, 1882, which ex- 
tended from July 13, 1882, to July 13, 1883. 

The Board of Trade report states that their engineer- 
surveyors have investigated and reported on 45 explo- 
sions, whereby 35 persons were killed and 33 others 
injured. The report attributes the explosions to the 
following causes: 14 explosions, killing 9 persons, to 
deterioration, corrosion, &e. ; 5, killing 4 persons, to 
weak or defective design ; 4, killing 10 persons, to over- 
heating through shortness of water; 4, killing 1 person, 
to the safety valves being insufficient or defective ; 3, 
killing 8 persons, to undue pressure ; 3, killing 1 person, 
to ignorance or neglect of the attendant ; and 12, killing 
7 persons, to miscellaneous causes. 

The Board of Trade draws the following conclusions on 
the year’s working : 

1, The terms “‘ inevitable accident” and “accident” are 
entirely inapplicable to these explosions. The reports 
show that so far from the explosions being accidental, the 
only accidental thing about many of them is that the ex- 
plosions should have been so long deferred. 

2. As in three cases only can the explosion be attributed 
to neglect or ignorance of management on the part of the 
boiler attendants, there is no reason for yet assuming that 
any material diminution in the number of explosions may 
be expected to result from the systematic examination of 
and granting certificates to the men employed in working 
the boilers. 

The prevailing cause of explosion is the unsafe condition 
of the boilers through age, corrosion, wasting, &c. ; and a 
noticeable feature in many cases is the absence of any 
effort on the part of the steain user to ascertain the con- 
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dition of the boiler, and consequently of any attempt on 
his part to repair, renew, or replace defective plates or 
fittings. ; 

3. That inspection by insurers of boilers does not insure 
safety, for we find that one-fith of the explosions which 
happened during the year happened from boilers not only 
inspected by, but insured in boiler insurance companies. 

Mr. Fletcher points out that the conclusion that ex- 

jlosions are seldom due to the neglect of the attendants, 
but in the main to the unsafe condition of the boilers 
through age, corrosion, &c., shows that Mr. Broadhurst’s 
Bill, forbidding any one to tend a boiler who does not hold a 
Board of Trade certificate, which would be extremely 
harassing to the steam user, is unnecessary, and further, 
that it does not strike at the root of the evil. To this 
he adds. that there was nothing new in the facts brought 
out by the Board of Trade report. They had been re- 
peated by the Manchester Steam Users’ Association over 
and over again, but it was satisfactory to tind so impartial 
a judge pronouncing a sentence so entirely in accord 
with the views advocated by the Association for years, 

THE BESSEMER STEEL INDUSTRY IN 1883. 

Wes have received from Mr. J. S. Jeans, the secretary 
of the British Iron Trade Association, the following 
interesting statistics respecting the production of Bessemer 
steel during the past year. d . 

“The total production of Bessemer steel ingots in the 
United Kingdom in 1883 was 1,553,380 tons, against a 
total of 1,673,649 tonsin 1882. This amounts to a decrease 
of 120,269 tons, or 8 per cent. . 

‘“‘tt is probable that 1883 was the first year during 
which there was a decreased production of Bessemer steel 
in the United Kingdom since that industry became fairly 
established. It is, at any rate, the first year that has 
shown a decrease since 1878, when the returns of produc- 
tion were first collected by the British Iron Trade Asso- 
ciation, as the following figures show : 

Taste I.—Production of Bessemer Stecl Ingots in the 

United Kingdom in cach year from 1878 to 1883, both 

inclusive, 





Make of Ingots. 


Year. Tons. 
1878 as. Su de ae 2h 
1879 ae bas gg ae ane 834,511 
1880 My a ee ae ... 1,044,382 
1881 mmr 
1882 ai Pe ‘ re ... 1,673,649 
1883 1,553,380 


“The principal decrease of make in 1883 has taken 
place in the Sheftield district, and is of course due mainly 
to the removal of one of the largest works to another part 
of the country. In the Cleveland district the decline of 
25,018 tons is mainly due to labour difficulties. Details 
are appended. 

TABLE I1.—Quantities of Bessemer Stcel Ingots Produced 

in cach District of the United Kingdom in 1882 and 1883, 

with Amount of Increase or Decrease. 


Production of Besse- Amount 
mer Steel Ingots. of In- 
District crease or 
Fj ~ | Decrease 
1883. in 1883. 
tons | tons 
504,966 + 21,880 
285,763 |—134,237 
,606 — 25,018 
247,440 |— 4,878 
210,605 + 19,279 





South Wales. . 

Sheffield 

Cleveland... a és 
Lancashire and Staffordshire* 
West Cumberland .. ee 








Totals oe .. 1,673,649 1,553,380 | 

+ These two districts have been grouped together, because, as 
there is only one works in Staffordshire, to give the make of the 
county would beto furnish details of that particular works. 

‘‘The production of Bessemer steel rails in the United 
Kingdom in 1883 was 1,097,174 tons, against 1,235,785 
tons in 1882. There has therefore been a diminished 
make of 138,611 tons in 1883, Particulars of. the make fn 
each district are appended : 
TasLe II1.—Production of Bessemer Steel Rails in the 

United Kingdom, and in each District thereof, in 1882 

and 1883, with Increase or Decrease in the latter year. 


Production of Besse- 














mer Steel Rails. Increase 
ree or 
District. = ———— Decrease 
1882. tees, | ™ IRS 
oe ; tons. tons. 

South Wales. . *e = .. 867,944 410,676 | + 42,732 
Sheffield oe oe rr ..| 810,000 142,665 | —167,335 
Cleveland - . .. 265,842 | 245,386 — 20,456 


Lancashire and Staffordshire .. 141,306 125,011 | — 16,295 
West Cumberland .. * p 150,693 | 173,436 + 22,743 








Totals oe -» 1,235,785 | 1,097,174 | 


THE MECHANICAL APPLICATIONS 
OF HEAT. 

Tue third of the six lectures on ‘‘ Heat in its Mecha- 
nical Applications,” was delivered on Thursday evening, 
the 17th of January, by Mr. FE. A. Cowper, M. Inst. 
C.E., the subject being ‘‘The Steam Engine.” The 
lecturer, in introducing his subject, dwelt shortly upon 
the power produced by the actual creation of steam by 
the application of heat, and the mode of utilising that 
power when so produced. In passing shortly over the 








earlier attempts at forming the steam engine—such as 
Hero’s, Leupold’s, Savery’s, Papin’s and others—he came 
to the construction of the first steam engine, namely, that 
by Newcomen, in 1712, and noticed the successful working 
of many of these engines for fifty-seven years, up to the 
time or Watt, in 1769, when that great inventor in- 
troduced the beautiful idea of condensing the s!eam in a 
separate vessel from the cylinder; the separation of the 
boiler from the cylinder having been already effected by 
Newcomen. There was thus produced a practical engine, 
in which the steam might be applied to press on the 
piston, and such steam be condensed as quickly as might 
be necessary, thereby enabling a good working engine to 
be constructed. About eleven years after, Watt in- 
troduced the mode of ‘making rotative engines with 
double action, and other improvements tending to the 
more economical use of steam. Shortly afterwards, steam 
began to be applied for navigation—at first on the Dal- 
winston Lake, and afterwards on the Forth and Clyde 
Canal. Numerous inventors followed quickly after 1800, 
notably Hornblower, Cartwright, Woolf, and others. 
Some years subsequently, when steam began to be more 
generally applied for navigation, many inventors arose 
with different forms of engines more particularly ap- 
plicable for driving paddle-wheels, and in recent times 
screw propellers had been driven by engines especially 
adapted fer the purpose. The pressure of steam had been 
constantly increased, and a more perfect mode of working 
it expansively introduced, resulting in a very great 
economy. One of the special forms of engines now in 
favour was that of the compound engine, using the steam 
first expansively in a high-pressure cylinder, and then 
expansively in a low-pressure cylinder; many such 
engines had a steam-jacketted reservoir between the 
two cylinders, whilst the cylinders themselves were 
thoroughly, steam-jacketted. Some peculiar forms of 
engines were next noticed, such as the ‘* Davey compound 
pumping engine” with combined differential motion ; the 
** Brotherhood” engine, with very quick rotation ; Messrs. 
Simpson and Co.’s highly economical engines for pumping, 
and some of the larger forms of marine engine up to 
9000 horse-power, as made for the America by Messrs. J. 
and G. Thomson, of Glasgow. It was curious and inte- 
resting to observe the great contrast between the model 
of the first steam engine and one of the most recent, 
namely, Messrs. Maudslay, Sons, and Field’s high-class 
marine engines. Many comparisons ef indicator figures, 
some good, others exceedingly defective, were also made, 
and the true practical way of obtaining the greatest 
amount of power out of a given quantity of steam was 
sketched. Besides a model of the first Newcomen engine, 
that of a very early Watt beam engine was shown, as well 
as of Trevithick’s early locomotive. An instructive en- 
graving of the first Newcomen engine (of which only two 
copies are extant) was also exhibited, and in the library 
were placed a large number of models, drawings, and 
working diagrams of some modern examples of engines by 
the most distinguished marine engineers. One interesting 
engine noticed was that by Mr. Webb, of Crewe, namely, 
his three-cylinder high-pressure expansive locomotive, 
fitted with Mr. David Joy’s slide-valve motion, which was 
now being largely used both for marine and locomotive 
engines. Palmer’s Shipbuilding Company, of Jarrow, 
also contributed some excellent models of engines, and 
Messrs. Rennie, of the engines of the Bacchante and 
Boadicea. 








MACHINE GUNS. 
To THE EpiTor OF ENGINEERING. 

Sir,—I beg that you will do me the favour of publish- 
ing the following remarks on the letter of ‘‘ Mechanic” on 
‘*Machine Guns,” which appeared in your issue of the 
19th inst. 

I would point out to ‘‘ Mechanic” that the merits and 
demerits of any system of machine gun or other weapon, 
are not dependent on the personal opinion of individuals ; 
thus if the editor of Colburn’s United Service. Magazine in 
his article on ‘‘ Machine Guns,” from which ‘‘ Mechanic” 
quotes, chooses to regard the Nordenfelt machine gun as, 
in his opinion, the best type of that class of weapon yet 
constructed, this alone does not surely constitute that 
system as superior to any other. 

I may remark here that the Nordenfelt is by no means 
the only rifle-calibre machine gun extant, but, as is 
thoroughly well known to all those interested profes- 
sionally or otherwise in this question, there are also Gat- 
ling, Gardner, Pratt-Whitney, and several other systems. 

Theoretically ‘‘ Mechanic” may be correct in his asser- 
tion that the ‘‘ reciprocating lever motion,” as he terms 
the forward and backward movement in a horizontal 
er of the lever which actuates the mechanism in the 
Nordenfelt system, is not so good for short bursts of 
rapid firing, as the rotary motion of the crank handle, 
common to the other systems ; but when the question of 
using these weapons on actual service is under considera- 
tion this property of great rapidity of fire for a short 
period of time, is but a small portion of the measure of 
the — efficiency of any particular system. 

‘*Mechanic” is most misleading in his statement that 
‘*the jive-barrelled Nordenfelt has fired as many as 600 
rounds per minute, but it may be assumed that in the 
field 500 rounds would be the utmost limit, or in other 
words 100 volleys, while the record of the trials at Shoe- 
buryness, and the official figures of the more recent trials 
at Turin, show that 200 volleys per minute can be readily 
maintained by the Gardner gun . . . .” Any one 
not perfectly conversant with this question would at 
once very naturally infer that the Gardner gun referred 
to by ‘ Mechanic” is the five-barrelled one, while of 
course he refers to the two-barrelled Gardner. 

Allowing, for the sake of argument, the Gardner two- 
barrel to be able to easily maintain 400 shots per minute, 
which is not borne out by facts, then we have the follow- 








121 











ing points for consideration. A firve-barrelled Nordenfelt 
gun, weighing 128 lb., which can fire 600 shots per 
minute, and easily maintain 100 volleys or 500 shots per 
minute, as compared with a two-barrelled Gardner gun 
weighing 101 lb., which is supposed to easily maintain 
400 shots, or 200 volleys per minute ; or, in other words, 
in the former case we have a machine gun which has to 
feed each barrel ha/f as many times, which causes only 
half the wear and tear to the loading, firing, and extract- 
ing mechanism of each barrel, as well as to each barrel 
itself, in one minute, for an increase in rapidity of 100 
shots per minute, and an increase in weight of twenty- 
seven pounds, as compared to the two-barrelled Gaidner 
machine gun in the latter case. I would then ask 
‘* Mechanic” whether he does not consider, from a mecha- 
nical stand-point, that the Nordenfelt five-barrel is the 
more practically serviceable weapon of the two. 1 have 
foreborne from mentioning other advantageous features 
of the Nordenfelt system of rifle-calibre machine guns, 
such as independent feed to each barrel, simplicity of 
mechanism per barrel, lightness per barrel, &c., as 
these have been very clearly proved time after time in 
official trials. 

I would also point out that in considering the rapidity 
of discharge of a machine gun in the field or elsewhere, 
he has entirely overlooked a very important point, viz., 
that in nine cases out of ten, more or less careful aim 
must be taken after each volley or series of volleys, if the 
firing is to be at all effective, and this is, of course, still 
more necessary when the object aimed at is a moving one ; 
it has been very clearly demonstrated, after considerable 
practical experience with machine guns, that only some 
forty aimed volleys or aimed single shots, according to 
whether it be a volley or single-shot gun, can be fired with 
useful effect in one minute; thus on actual service the 
value of a machine gun, as regards rapidity of fire, de- 
pends on the number of shots in each volley, i.¢., the 
number of its barrels, more than on the maximum 
rapidity of its fire ; therefore, a five-barrel volley gun, when 
deliberate aim is taken between each volley, would dis- 
charge about 200 shots, against only 80 shots for a 
two-barrel volley gun in one minute’s firing. 

As to the assertion of ‘‘ Mechanic” that the Gardner 
gun (two-barre}) can easily maintain a rate of fire per minute 
of 200 volleys or 400 shots, the following figures extracted 
from the official report of the Shoeburyness trials, will 
clearly prove that his estimate is somewhat high, though 
the gun did remarkably well at these trials : 

Gardner Two-Barre Gun. 


Rounds fired. Time. Rate per Minute. 
min. sec. 
1000 3 & 336 
1000 3 5b 252 
1000 4 3 246 
1000 3 40 264 
Mean.. 1000 3 39 274.5 


This firing was carried out for rapidity without accuracy. 

As regards the remarks of ‘‘ Mechanic” on the manipu- 
lation of machine guns, he has rather overstepped his 
mechanical stand-point, for in this particular even the 
most zealous advocates of the rotary motion systems, 
admit that the so-called “reciprocating lever” of the 
Nordenfelt system offers the greatest facility for one man 
to aim and fire a machine gun; in fact, with the crank 
handle this is not practically possible. If a suitable 
arrangement of elevating and traversing gear be pro- 
vided, the aiming of the gun can be manipulated by the 
gunner with one hand, while he fires with the other, 
when, as in the Nordenfelt system, he (gunner) can per- 
form these operations from his seat on the trail. 

I may add that I have had actual experience with the 
Gatling, Hotchkiss, and Nordenfelt guns. 

In conclusion, it is hardly necessary to point out that 
no amount of recommendations in the press will ever 
secure the adoption or otherwise of a machine gun, or 
any other munition of war, as in these days they are, pre- 
vious to adoption, subjected to the most exhaustive trials 
by each Government. 

While disclaiming any intention on my part to unduly 
extol any one system or decry any other, 1 merely desire 
to remove the incorrect impression likely to be created by 
a perusal of *‘ Mechanic’s” letter, when viewed not only 
from a mechanical stand-point, but also bearing in mind 
the practical objects which such weapons are meant tu 
attain on actual service. MECHANICIAN. 


ELECTRIC LIGHTING FOR STREETS. 
To THE Epitor or ENGINEERING. 

Sir,—As a practical contribution to your discussion, we 
beg to give you an instance that has occurred in our own 
company. At Brighton we have fifty arc lights and forty- 
eight incandescents, scattered over a surface of seven miles, 
and the number of men that we have to look after the 
whole of the concern is six (and one lad) working under 
our electrician. These men run any new lines that may 
be required, or do any necessary repairs, 

Yours truly, 
Puiwip A, LATHAM, Secretary. 

Hammond Electric Light and Power Supply Co., Ltd. 

110, Cannon-street, London, E.C., Feb. 7, 1884. 





PumpiInc ENGINES FoR CoLigrtrs.—We are glad to 
hear that Messrs. Simpson and Co., of Pimlico, London, 
have just taken an order for supplying one of their highly 
economical compound pumping engines of about 290 horse- 
power to one of the north-country collieries. This is a 
step in the right direction, and with competition as keen 
as it is now it would be well for all employers of steam 
power to carefully consider the question of adopting 
economical engines in place of the wasteful ones, which 
we regret to say are very numerous, 
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THE BISMARCK BRIDGE. 
‘Concluded from page 89). 

Tue air-locks used in the construction of the piers 
already described are illustrated by Figs. 8, 9, and 10. 
Each consisted of two semi-cylindrical chambers 6 ft. 
in diameter, separated by two spaces 3 ft. square. One 
of the latter communicated with the shaft leading to 
thecaisson, and the other with theshaft leading through 
the masonry to the air above. Figs. 6 and 7 (see page 
88 ante) show the relative situations of the shafts 
when in position. Each of the semicircular chambers 
was provided with doors leading into both of the 
intermediate spaces. By this arrangement a double 
and independent air-lock was formed, the same shaft 
being used for access from above to the air-lock, and 
from the latter to the interior of the caisson. As 
already stated, the air-lock was placed on the top of 
the caisson, and was built into the masonry. After 
the piers were completed, the doors and fittings were 
‘removed, and the chambers were built in. The con- 
tract for the ironwork was let on February 2, 1881, to 
the Detroit Bridge and Iron Works, of Detroit, 
Michigan, and included the manufacture and erection 
of three through spans of 400 ft. each, and of two 
deck spans of 113 ft. The plans and detailed specifica- 
tions were supplied by the engineer of the bridge. 
Figs. 11 and 12 of the two-page plate we publish this 
week show the general arrangement. The two smaller 
spans are placed, as will be seen, at the ends of the 
main structure, and are of the inverted bowstring | 
type. They are entirely of wrought iron, except the | 
pins, which are of steel, and the cast-iron bed-plates. 
Each span contains 88,954 lb. of wrought iron, 
2825 lb. of steel, and 5686 lb. of cast iron, the total | 
weight being 97,515 lb. The main spans are illustrated | 
by Figs. 13, 14, and 15. Each of them is 400 ft. long from | 
centre to centre of end piers, and this distance is divided | 
into sixteen panels of 25 ft. each. The trusses are of | 
the double system Pratt or Whipple type, are 50 ft. | 
deep from centre to centre of chords, and spaced | 
22 ft. apart between centres. The pedestals, the end 
posts, top chords, the ten centre panels of the bottom | 
chord, and all the pins and expansion rollers are of | 
steel. All other parts are of wrought iron, except the | 
filling rings, wall plates, and ornamental work, which | 
are of cast iron. | 

Each span contains 600,950 lb. of wrought iron, 
348,797 lb. of steel, and 25,777 lb. of cast iron, the 
total weight of each span being 975,524 lb. 

The steel was manufactured in an open-hearth 
furnace, and under the most rigid inspection. It is of 
such character that small sample bars were bent 
double and flattened back on themselves without any 
crack on the outside. One of the full-sized bars 
intended for the bridge, when tested to breaking, was 
stretched 4 ft. in 25 ft. before the fracture took place. 
The long spans are proportioned to carry two 75 ton 
locomotives, followed by a train of 30 ft. cars, each 
loaded with 20 tons. With this assumed moving load 
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the strains on the different parts of the structure are | 


about 10 to 20 per cent. less per square inch than the 
limits which good practice has sanctioned in many 
other bridges, 

The manufacture of the steel proved a source of 
serious delay, as the parties who originally undertook 
to furnish it wholly failed in doing so. Had the 
superstructure been promptly manufactured, the 
bridge could have been opened at least two months 
earlier than it was. The floor is placed above the 
bottom chord, the floor beams being rivetted to the 
vertical posts, thus increasing the vertical stiffness of 


the structure, and reducing the apparent height to , 
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about 45 ft. The main and counter ties, which 
are more than 70 ft. long, are made in two lengths, 
and coupled on a pin which passes through the centre 
| of each vertical post, this arrangement at once sustain- 
ing the tie from deflection, and holding the post 
against flexure at the centre. The end posts are 
stiffened by a strut connecting them at the centre 
with the stiff centre of the first vertical post. The 
vertical posts are connected transversely at the centre 
by struts, which are attached to the central pins by 
small pins, which pass through the ends of the strut 
and through the main pins, and serve also for the 
connexion of a set of transverse diagonal rods reaching 
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to the top lateral system. Each pair of vertical posts 
is thus united into a perfect system of bracing from the 
centre, and a stiff base is made by the floor beam con- 
nexion. The end posts are suitably strengthened 
by a wrought-iron portal above the centre, the fram- 
ing of which is extended down the sides of the 
vosts. 

The flocr is formed of oak timbers 9 in. square 
and 15 ft. long, spaced only 6 in. apart in the clear. 
On this are laid the steel rails of the track, inside 
of which are placed angle irons bolted to every 
tie in a manner which is believed to make the floor 
perfectly safe from accidents due to derailment. 

The extreme height from the bottom of the deepest 
foundation to the top chord of the bridge is 170 ft. 
Every precaution has been taken to provide for the 
special strains due to the violent gales which at times 
prevail in the Missouri valley. 

The east approach span was erected in April, and the 
west approach span in May. The erection of the long 
spans was postponed until after the summer flood. Each 
span was subdivided into three spans of about 130 ft. 
each by two timber piers, which supported Howe trusses 
of design similar to those commonly used on railroads. 
On these Howe trusses was placed a floor 30 ft. wide, 
on which ran a travelling derrick 65 ft. high, which 
spanned the permanent structure. This derrick was 


moved from panel to panel, as the work proceeded, | 


and the great trusses were erected without any 
stationary staging above the floor. All the hoisting 
was done by steam, the engines being mounted on a 
low flat car entirely independent of the traveller. 

The first span erected was that between piers I. and 
II. The first iron was placed on Thursday July 27, 


1882, and the span was swung off so as to carry its | 


own weight on Saturday, Aug. 12. Exactly four 


weeks later, on Saturday, September 9, the second | 


span, that between piers IT. and III. was swung ; and 


four weeks after that, on Saturday, October 7, the | 


last span carried its own weight, requiring only 


| stacks. 


the addition of the floor and the rivetting of some of | 
the details to make the bridge complete. 
Fig. 16 on the opposite page is a diagram showing the 








approaches to the bridge. 
miles long, and presents nothing noticeable, except 
that the line had to be laid out with some sharp } 
curves on account of the steep bluffs adjoining the | 


The east approach is two 


bridge. The western approach is 6000 ft. long, and is 
on a gradient of 1 in 100, Of the total length 1500 ft. 
are built across the space reclaimed from the Mis- 
souri river by the dyke already described, and con- 
sists of a trestle work viaduct, the maximum height of 
which is about 60 ft. The viaduct is protected against 
the action of ice in time of flood by a high embank- 
ment on the upstream side. The remainder of the 
approach is formed of an embankment. Figs. 17, 18, 
and 19 above illustrate the floating derrick used in the 
construction of the pier. It consists, as will be seen, 
of a large rectangular flat carrying fa steam crane. 
As we have already stated, we are indebted to our 
contemporary the Railroad Gazette for the illustrations 
and description of this interesting and extensive 
work, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Jan. 25, 1884. 

Tue recently furnished statistics of the American 
iron trade will help to strengthen the confidence of iron 
makers in the future steadiness of trade, and possibly 
will produce a slight upward tendency in prices. The 
policy of restriction has been carried out to the fullest 
desirable limits,.and the trade is confident that the re- 
quirements this year will be sufficient to absorb the 
entire output at rates somewhat more remunerative 
than those which have prevailed for the past sixty or 
ninety days. Keferring to the figures of recent years, 
we find that the number of furnaces in blast increased 
from 263 in January, 1878, to 473 in January, 1881; 
then declined to 466 in 1882; to 430, January 1, 1883, 
and to 288, January 1, 1884; this shows a falling-off 
in the past twelve months of a furnace capacity of 142 
The capacity of anthracite and bituminous 
furnaces in blast a year ago was 92,484 tons per 
week ; on January | the capacity in blast was 74,189 
tons per week, a decline of 18,295 tons per week, equal 
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to an annual restriction of 951,340 tons, or about 20 per 
cent. The effect of this heavy restriction has been to 
strengthen confidence, and prevent any further decline 
in prices ; to deplete stocks very largely and place the 
trade in better condition than it has been since the 
downward tendency was first exhibited. There is a 
speculative tendency at work to secure stocks at less 
than cost, but the stronger companies will hold stocks 
rather than sacrifice them. The producing capacity of 
the 288 furnaces in blast on January 1 was 88,125 tons 
per week. Capacity out of blast same date, 83,540 tons 
per week. The total nominal producing capacity of fur- 
nacesin and outof blast 166,000tons per week, or 8,500,000 
tons per year; in round numbers twelve months 
ago, 169 anthracite furnaces were in blast, now there 
are 120; bituminous furnaces have declined from 13S 
to 125 at latest reports. Charcoal furnaces in blast 
declined from 125 in blast January 1, 1883, to 98 
April Ist ; 111 July Ist; 104 October Ist, and from that 
to 78 on January Ist of this year. The probabilities are 
not in favour of the lighting up of many more fur- 
naces. The bar mills are working along slowly, with 
but little business_on hand. Very little muck bar is 
made. Blooms are dull and steady. Spiegeleisen is 
quoted at 30 dols. ; Bessemer nominally 20 dols. to 
20.50 dols.; there is but little inquiry for either. 
Nails are firmer at 2.45 dols. to 2.60 dols., according 
to size of order. The western suspension and the 
eastern strike are helping the trade, but jobbers are 
not buying freely, believing that the enormous pro- 
ducing capacity will depress prices still further in a 
short time. Plate and structural iron are quiet, but 
there are probabilities of active demand at an early 
day. Beams and channels are quoted at 3.50; 
angles, 2.39. Twenty thousand tons of steel rails 
have sold at 34 dols. to 35 dols., and there are 
inquiries for 50,000 tors, but orders will not be placed 
unless makers will accept offers which are below 
34 dols. 








THE QUEENSLAND Maiis.—Arrangements have been 
made by which the Queensland mails will be forwarded 
alternately by the Torres Straits and Orient services, 
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NOTES FROM THE NORTH. 
Grasecow, Wednesday. 
Glasgow Pig Iron Market.—Thursday’s warrant market 
was rather quieter, and prices closed about 1d. per ton 
under those of the preceding day. Transactions were 
reported during the forenoon at 43s. 4d. down to 43s. 3d. 
cash, also at 43s. 54d. down to 43s. 44d. one month, the 
close being buyers at 48s, 3d. cash, and 48s. 5d. one month, 
and sellers near. In the afternoon business was trans- 
-ted at 43s. 4d. cash, and 43s. 5d. one month ; and 
at the close of the market there were buyers at those 
uotations, with sellers wanting 4d. more per ton. 
The market was somewhat firmer and active on the 
following day, and prices at the close showed an 
advance of 2d. per ton over those of Thursday, but 
still they were 1}d. under the closing quotations of the 
previous Friday. Transactions took place in the forenoon 
market at 43s. 34d., 43s. 3d., and up to 48s. 5d. cash, 
also at 43s. 5d. up to 43s. 64d. one month, and the closing 
quotations were buyers at 43s. 5d. and 43s. 64d. cash, and 
one month, respectively, and sellers near. Business was 
done in the afternoon at 48s. 6d., 43s. 5d., and up to 
43s. 64d. cash, also at 43s. 7d. and 48s. 74d. one month, 
and buyers at the close were offering 48s. 6d. cash, and 
43s. 74d. one month, with sellers at $d. higher per ton. 
The market was dull on Monday, as the trade reports 
Were not encouraging, while rumours of a large com- 
mercial firm in Glasgow being in financial difficulties led 
to a general depression, the effect being seen in a decline 
of prices amounting at the close to 3d. per ton. There 
were transactions during the forenoon at 43s. 5d., 43s. 55d., 
and down to 43s. 4d. and 43s. 44d. cash, also at 43s. 64d. 
down to43s.5}d. one month, with buyersat the close offering 
48s. 4d. cash and 43s. 53d. one month, and sellers wanting 
4d. perton more. In the afternoon business was reported 
at from 43s. 4d. down to 483s. 25d. cash, also at 43s. 53d. 
to 43s. 44d. one month, the close being buyers at 43s. 3d. 
cash and 43s. 44d. one month, and sellers near. Yester- 
day’s market was quiet, but although it improved during 
the forenoon the advance was lost at the close, the final 
quotation being $d. per ton under that of the previous 
day. Business was transacted in the morning at from 
43s. 3d. up to 43s. 4d. cash, also at 48s. 5d. up to 43s, 6d. 
one month, the close being buyers at 43s. 4d. cash, and 
43s. 6d. one month, and sellers wanting 4d. more per ton. 
In the afternoon the quotations ranged from 43s. 4d. down 
to 43s. 3d. cash, and from 43s. 5$d. down to 43s, 44d. one 
month, and the market closed with buyers at 438s. 24d. 
cash, and 43s, 4d. one month, and sellers asking $d. more. 
A further decline in prices took place to-day to the extent 
of 24d. per ton. Transactions were reported during the 
forenoon at from 43s. 24d. down to 43s. 1d. cash, also at 
43s. 4d. down to 43s. 3d. one month, and the close was sellers 
at 43s. Id. cash, and 43s, 3d. one month, and buyers near. 
Business was done in the afternoon at 43s. O$d. and 43s. 
cash, also at 43s. 2d. and 43s. 14d. one month, with sellers 
at the close wanting 43s. cash, and 48s. 14d. one month, 
and buyers near. It is abundantly evident that the pro- 
svects of the iron trade of Scotland are not improving. 
There is still a good deal of talk about restricting the 
make of pig iron by blowing out additional blast furnaces, 
but the talk has not, up to the present, got the length 
of united action amongst the ironmasters, as has been 
the case in the Cleveland district. As the makers 
of special brands have a sti!l fairly good demand for 
their iron, they do not seem to care about entering 
into any binding engagements to reduce the num- 
ber of furnaces in blast, and therefore the production 
of pig iron continues to be much in excess of the actual 
requirements of trade. It may be said to be quite a 
proper policy for makers to restrict their output when 
they find that the market cannot absorb that which they 
are producing, but no permanent advance in prices need 
be expected to follow mere restriction, unless it is accom- 
panied by a genuine and healthy trade demand. At 
present the number of furnaces blowing in Scotland is 
95 as compared with 110 at this time last year. Shipping 
iron is in steady demand, and prices remain practically un- 
changed. Advices from America have been rather better 
during the past fortnight or so. The hematite pig iron 
trade remains very much depressed, and the quotation 
for mixed numbers in the usual proportions is about 
46s. 6d. per ton f.o.b. at Cumberland ports. Last week’s 
shipments of pig iron for all Scotch ports amounted to 
9079 tons, against 6819 tons in the preceding week, and 
8894 tons in the corresponding week of last year. To the 
United States there were shipped 1450 tons; to India, 
175 tons; to Australia, &c., 305 tons ; to France, 275 tons ; 
to Italy, 340 tons ; to Germany, 582 tons; to Holland, 
1010 tons; to Belgium, 120 tons; and other countries 
lesser quantities. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday stood at 591,688 
tons, as compared with 580,903 tons yesterday week, the 
increase for the week being 785 tons. 


Clyde Shipbuilding Trade.—In no case during the last 
ten years were the launches on the Clyde in the month of 
January on so small a scale as those of the past month, 
only eight vessels, of a total of 6650 tons, being put into 


the water. Two of the vessels launched last month were 
very large sailing ships, together representing about 
70 per cent. of the whole tonnage —: A few new 
contracts were closed during the month, but they were 
chiefly for home and foreign coasting traders, and 
generally of a small class. Although considerably re- 
duced, the prices current are not drawing much new 
work, unless in the case of vessels, to replace others 
lost, or becoming unequal to their trade. For the cheaper 
class of cargo-carrying steamers the Clyde builders seem 
not to be able to secure orders in response to tenders filled 
up on certain specifications, as the builders on the north- 
east coast of England can easily underbid them. At 





present there are on the stocks about as many vessels as 
at the end of the past year, 


The Malleable Iron Trade.—Notwithstanding the fact 
that the various malleable iron works of Lanarkshire took 
a much longer holiday than usual at the beginning of the 
year, several of them are already running short of orders, 
and, even with the keenest competition, it is scarcely 
possible to tempt merchants or consumers to place more, 
At this time last year iron bars were selling at 6/. 5s. per 
ton, such as can now be had at 5/. 10s., and within the 
year best bars have fallen in price from from 6/, 15s. to 
61. 2s. 6d. per ton. Plates have declined from 7/. 5s. to 
61. 16s, per ton within the same period, and even at those 
very reduced rates English makers can underbid them. 
Some of the ironmasters have put their workmen on a 
single day’s notice, with the view, it is understood, of 
being able to lower the wages so as to be in a position to 
compete successfully with North of England makers. 
The men are apparently very anxious to have a Board of 
Arbitration established in Scotland for settling wages 
questions, but the employers seem rather disposed to 
have the rates of wages regulated by the North of Eng- 
land Board. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Working of the New Bankruptcy Act.—-The Shef- 
field county court judge (Mr. Ellison), in dealing with 
a debtor, remarked that he considered the new Bank- 
ruptey Act was for better than its predecessor. Under 
theold Act the public examination of the bankrupt was 
a complete farce. Under the present system it would be 
a valuable mode of ascertaining the transactions of the 
debtor, inasmuch as the public examination would be con- 
ducted in the presence of representatives of the press, who 
would report the proceedings, and thus make the public 
acquainted with what took place. 


Leeds Tramwtys Company.—The directors of the Leeds 
Tramways Company have declared a dividend subject to 
audit, at the rate of 44 per cent. per annum for the half- 
year ending December 31, 1883, 

Hull Dock Company's Report.—-The report of the 
directors of the Hull Dock Company has been issued. 
The directors report that during the past year they have 
made one call on the 21,249 four and a quarter per 
cent. convertible preference shares, and up to the 31st 
ult. 252,283/. 2s. (or 7) per cent. on the whole) has been 
called up, and that an additional sum of 60,367/. has 
been paid in advance of calls. During the same period 
5750/. has been taken up on terminable loans of 4 per 
cent. debenture stock, whilst terminable loans amounting 
to 15,200/. have been paid off at maturity. As the di- 
rectors anticipate that the capital requirements of the 
company will necessitate their calling up during the early 
part of the present year the remaining 30 per cent. at 
present unpaid on the convertible preference shares, a 
resolution will be submitted to the proprietors at the 
annual general meeting to authorise the Board to con- 
vert the shares, when fully paid up, into stock. An 
interim dividend having been paid of 2 per cent. on 
July 2 last, the directors now recommend that for the 
latter half of the past year a further distribution of 2 per 
cent. be declared, thus making a dividend of 4 per cent. 
for the year 1883. This dividend would have been larger 
if it had not been found necessary to renew, at consider- 
able expense, both the inner and outer tidal gates and the 
half-tide basin of the Victoria Dock, as well as the east 
pier of the Humber Dock basin, and to execute other 
exceptional work, the cost of which is chargeable to 
revenue. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change at Middlesbrough, and 
again the market was dull and very little business was 
done. Parcels of No. 3 Cleveland pig iron changed hands 
at 36s. 9d. per ton to 37s. f.o.b., Tees. The Cleveland 
Ironmasters’ Association returns, which had just been 
issued at Middlesbrough, had a depressing effect owing to 
the heavy increase in stocks. Of 158 blast furnaces in 
the North of England, 118 are in operation. The total 
inake of pig iron during January amounted to 229,624 
tons. The total stocks now reach 286,317 tons, being an 
increase of 33,212 tons during the month. Shipments of 
iron from Middlesbrough are only moderate. During the 
month the total was 62,043 tons. The chief exports 
have been to Scotland. In the manufactured iron trade 
there is no new feature. Nominally prices are the same 
as those quoted last week, but specifications are so scarce 
that some of the rolling mills have been put on short time. 


Termination of the Strike at the Bowestield Iron Works.— 
This (Wednesday) morning the men at the Bowesfield 
Iron Works, Stockton, returned to work unconditionally. 
After five weeks of idleness they recognise the right of 
the masters to discharge whom they like whether con- 
nected with unionism or not. 

Engineering and Shipbuilding.—Engineers are rapidly 
concluding contracts, and find more difficulty in obtain- 
ing fresh work. The shipbuilding trade of the north- 
east ports shows further signs of depression. A large 
number of steamers are being laid up on the northern 
ports owing to the prevailing low freights, and therefore 
there is little chance of many new vessels being ordered. 
On the 21st inst. the notices of a reduction of 20 per cent. 
at the shipyards on the Tyne, Wear, and Tees will ex- 
pire. The men declare that they will not submit to such 
a heavy reduction, but, on the other hand, the masters 
say that the depressed state of trade demands it. It is 
hoped that a compromise of 10 per cent, will prevent 


The Middlesbrough Docks Extension.—The first pile in 
connexion with the Middlesbrough Dock extension has 
been driven. Although the North-Kastern Railway 
Company are about to enlarge the dock to double its pre- 
sent size, many people in Middlesbrough are of opinion 
that it will even then be quite inadequate to the require- 
ments of such an important place. It is urged that ex- 
tensive docks should be made on the enormous tracts of 
waste land in the estuary of the Tees reclaimed by the 
commissioners. Many people go further than this and 
say that Middlesbrough, which 1s the centre of the largest 
ironmaking place in the world, will never have justice 
done to her capabilities of development till another rail- 
way finds its way into the town from the south, and 
crosses the river into Durham and thence to Newcastle. 


Proposed Reduction of Wages of Blast Furnacemen.—To- 
day (Wednesday) the blast furnacemen’s representatives 
again met the Cleveland Ironmasters at Middlesbrough 
and informed them that the men would not consent to the 
proposed sliding scale, unless the masters would pay time 
and a half from Saturday afternoon at one o’clock till Mon- 
day morning at six o’clock. The masters pointed out that 
in the present depressed state of trade they could not 
possibly agree to such an alteration, and the men’s repre- 
sentatives withdrew. On Friday the masters will serve 
the men with notices of a reduction of 3 per cent. in their 
wages. Within the next fortnight it is hoped that an 
amicable settlement will be arranged, so thatany stoppage 
of work may be avoided. 

The Coal and Coke Trades.—There is no change in the 
fuel trade. 








NOTES FROM THE SOUTH-WEST. 

Bristol and South Wales Railway Wayon Company, 
Limited.—The report of the directors for the past half- 
year states: ‘‘The revenue account shows a p sca = 
balance of 7836/. 18s., out of which the directors recom- 
mend that a dividend at the rate of 10 per cent. per 
annum be paid, 750/. to be carried to the contingent fund 
account, and the balance of 486/. 18s. to the current half- 
year’s account. Tho rolling stock of the company now 
consists of 10,016 wagons and carriages and one loco- 
motive.” 


Newport.—The steam coal trade has been somewhat 
interrupted by bad weather. The house coal trade has 
been quiet. In the iron trade the works continue to be 
fairly well employed. The quantity exported this last 
week was 5155 tons to the following destinations: Savona, 
1230 tons; Para, 600 tons; San Francisco, 2100 tons; 
Marseilles, 25 tons; New York, 1200 tons. The imports 
of iron ore have been up to the average; trade for this 
article remains quiet. Last week’s coal clearances 
amounted to 40,703 tons. From Bilbao there were re- 
ceived 3303 tons of iron ore, and from other sources 5000 
tons. 

Street Improvements in Bristol.—On Tuesday morning 
Major Hector Tulloch, R.E., one of the inspectors of the 
Local Government Board, held an inquiry as to an appli- 
cation on the part of the Bristol Urban Sanitary pes 
rity to issue a provisional order to empower the said Sani- 
tary Authority to put in force, with reference to certain 
lands required by them for the purpose of widening, alter- 
ing, and improving certain streets, and of making new 
streets, the powers of the Lands Clauses Consolidation Acts 
with respect to the purchase and taking of lands otherwise 
than by agreement. The schemes, with the exception of 
that relating to the making of a new street from Pem- 
broke-vale to Worcester Villas (which led to some dis- 
cussion) were formally gone through. The inspector will 
report in due course to the Local Government Board. 


Cardiff and Monmouthshire Valleys Railway.—This Bill 
was, on Tuesday, shown to have complied with the re- 
quirements of the Standing Orders. The Bill incorporates 
a company with a share capital of 285,000/. and borrowing 
powers to the extent of 95,000/. for the purpose of con- 
structing railways about eight miles long in Monmcuth- 
shire and Glamorganshire. 


Cardif.—During the last few days business in steam 
coal has been interfered with by adverse weather. A 
firmer tone in the fuel market is maintained. In the 
iron ore trade the outlook is considered by some importers 
to be rather more encouraging. Last week’s clearances 
comprised 125,745 tons of coal, 1755 tons of patent fuel, 
and 2170 tons of iron, The quantity of iron ore received 
was 4000 tons. 








Tue Rartway Companies’ Directory.—The first half- 
yearly issue of the ‘‘ Railway Companies’ Directory,” 
edited by Mr. Percy Lindley, giving the capital authorised, 
received, and expended, the revenue, dividends, mileage, 
with classified lists of the directors and officials of the rail- 
ways of the United Kingdom, will be published next week. 

THE INSTITUTION OF CiviL ENGINEERS.—The Council of 
the Institution of Civil Engineers have just announced 
a second series of meetings for the reading and discussion 
of papers by students of the Society, which are to take 
place on Fridays, the 8th, 15th, and 22nd instant, at 7 p.m. 
The subjects to be severally brought forward are: 1. ‘*Con- 
structional Ironwork for Buildings,” by Mr. R. More- 
land ; 2. ‘‘ Light Draught Launch,” by Messrs. Edward 
Cowan and J. Fawcus ; and 3. ‘‘ The Qualities of Metal 
for various Purposes,” by Mr. D. G. P. Davies. The 
chair will be occupied successively by Messrs. J. Wolfe 
Barry, B. Baker, and Crampton. <A desire has 
been expressed that those students of the Institution 
who have promised, or are now engaged on papers for 
reading at the supplemental meetings, will forward them 
to the Institution as soon as possible, in order to avoid a 





stoppage of work, 


. 


break in the continuity of the meetings, 
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THE NEW PATENT LAW. 

Ir the reports given by our daily contemporaries 
of recent utterances at Birmingham, are to be 
credited, the President of the Board of Trade is not 
to be congratulated. It is well known there is 
much ignorance among the general public on the 
subject of Patent Law, and of this, we regret to per- 





ceive, Mr. Chamberlain appears to have been taking 
unfair advantage. His remarks on the new Patent 
Law were—perhaps designedly—mixed up, to a cer- 
tain extent, with those on the Bankruptcy Law ; 
which it is not within our province now to consider. 
But, as respects the Patent Law, the inference to be 
drawn from what he said at Birmingham on the 
30th ult., is, that his exertions in furtherance of 
the interests of the inventor have been success- 
ful to a degree far beyond anything he had an- 
ticipated ; and this, notwithstanding the most viru- 
lent opposition possible on the part of those profes- 
sionally concerned in patent business. Having spoken 
of the exertions of the members of the Grand 
Committee on Trade, and stated that the Bill passed 
through the House of Commons without a single 
division, and with general assent and congratula- 
tion, he mentioned that it had not been in operation 
more than two or three days when all at once there 
suddenly appeared in the newspapers, both in town 
and country, anonymous letters declaring that ‘‘ ex- 
perience” had shown it to be an absolute and con- 
clusive failure. Whereas Mr. Chamberlain spoke of 
the two laws—patents and bankruptcy—together, we 
give his remarks as applied to the Patent Law only. 
He alleged that the complaints were not altogether 
unexpected. In passing the Bill, offence had neces- 
sarily been given to some persons who were carrying 
on ‘‘a very lucrative, if not very honourable, pro- 
fession ; and were gaining pelf if they were not 
gaining credit, and we were warned (said the 
President of the Board of Trade), and even 
threatened, that as soon as the Bills came into 
operation these parties would do all in their power 
to cause them to be a failure.” Mr. Chamberlain’s 
remarks, being those of a responsible minister of 
the Crown, are of course accepted without question 
by millions of Her Majesty’s subjects; therefore, 
when he feels called upon to speak as just referred 
to concerning any particular class of persons, they 
are likely to suffer severely in consequence. This 
being so, he ought to have been more explicit. 
If his remarks be taken in connexion with the 
1emorandum endorsed on the Patent Bill when he 
introduced it, the only conclusion to be drawn 
appears to be that the opposition of which he com- 
plains emanated from the body of patent agents. 
lit is difficult to conceive what other class could be 
affected by the new law to the extent indicated. 
Yet, no one knows better than Mr. Chamberlain 
that his efforts to improve the law were not only 
not opposed by this class, but, furthermore, that 
no other body of persons more loyally or con- 
scientiously assisted him with information and 
practical suggestions, that enabled him to improve 
upon his original Patent Bill. In many respects 
their advice was acted upon ; in some pvints, how- 
ever, where they would have simplified and 
cheapened procedure, Mr. Chamberlain’s depart- 
ment has preferred complication involving serious 
additional expense to patentees. Transmission of 
applications through the post, annual payments, 
grace for payments, and a variety of other features 
contained in the new law can all be shown to have 
been suggested by members of the profession 
which, according to Mr. Chamberlain, now appears 
anxious the measure should not work well. The 
idea is absurd on the face of it. He tells us that 
the object of the Patents Bill was to stimulate 
invention in the country, and above all to enable 
the poor inventor to have the protection which the 
State has awarded to his ingenuity. We suppose 
this was the particular object in view when it was 
enacted that any person interested might petition 
the Board of Trade fora license. If a poor inventor 
owns a patent for an invention that is not valuable, 
it will be of little or no use to him. If, however, 
the invention be valuable, he may, thanks to Mr. 
Chamberlain, be readily compelled to give way to 
any one with a longer purse. All they need do is 
to apply to the Board of Trade for a compulsory 
license, making out a plausible statement in sup- 
port of the application. On opposition to this, the 
patentee, even if he conducts his own case, will 
have to pay to Government a fee of no less than 
5l. Thus, in other words, having secured a 
patent, the unfortunate grantee may at any mo- 
ment be called upon to incur an expenditure ex- 
ceeding its cost in his efforts to maintain his right 
to its enjoyment. A compulsory license may be 
applied for, seemingly, at any time after the patent 
is sealed. One of the grounds on which it may be 
sought is that the patent is not being worked in the 
United Kingdom. Also, any person who is pre- 
vented from working or using to the best advantage 








(whatever that may mean) an invention of which 
he is possessed, will be justified in applying for a 
compulsory license. The Act expressly so provides. 
Therefore, when an inventor has secured a patent 
for a meritorious invention, a cute individual de- 
sirous of having the right to use it, will find it 
useful, as a preliminary, to take out a patent for 
some ‘‘improvement.” Then, if the original in- 
ventor be poor, he will probably soon be forced to 
accept his persecutor’s own terms, for want of the 
means essential to a successful defence. Nothing 
of this kind was possible under the law just 
repealed. Now, let us ask a plain and legiti- 
mate question. Is the change calculated to tell in 
favour of the poor inventor? or is it likely, rather, 
to work against him, and in favour of the class of 
which Mr. Chamberlain may be taken as a repre- 
sentative—the wealthy manufacturer? In this con- 
nexion it is not uninteresting to note that over all 
matters affecting compulsory licenses, the law gives 
to Mr. Chamberlain’s department sole control. He 
says that now any man, who is able to state his 
invention in intelligible terms, can put hisdescription 
intothe first post-oftice he comes to, and for twenty 
shillings he will obtain protection for twelve months, 
and for 4l. he will have a valid patent, which will 
last him for four years. This is a bold assertion. 
An invention may be stated in intelligible terms, 
yet the patent may be invalid. Or the invention 
may be stated in intelligible terms, and the patent 
be valid ; but, through inexperience on the paten- 
tee’s part, it may be (and frequently will be) practi- 
cally valueless, in consequence of the specitication 
being so drawn as to be readily eluded by an 
ingenious schemer. It was proposed by competent 
authorities that the law should be so framed that 
such a defect might be cured, where it arose in 
the claims. But Mr. Chamberlain, having, of 
course, the poor inventor’s interest at heart, did 
not adopt this suggestion. On the other hand, 
however, care has been taken to provide in the law 
that every ground on which a patent might, at the 
commencement of the Act, be repealed by scire facias, 
shall be available by way of defence to an action of in- 
fringement, and shall also be a ground of revocation. 
These are points out of which the President of the 
Board of Trade apparently did not try to make 
capital in his misleading speech at Birmingham. 
Nor is he reported to have explained to his 
audience, that whereas the Act states that the ap- 
plication for a patent must be accompanied by 
either a provisional or complete specification ; the 
rules, framed by his department under the Act, 
cast upon the applicant the trouble and expense of 
preparing in duplicate the provisional specification, 
the complete specification, and all drawings. Another 
detail pertaining to his much vaunted ‘‘simplification 
of procedure” likewise appears to have escaped his 
memory. The inventor, for whom all things have 
been made so-easy, is required to furnish, in addi- 
tion to his two complete specifications and two corre- 
sponding sets of drawings, a drawing illustrative 
of the feature or features of novelty constituting 
his invention. This drawing must be prepared 
in a prescribed manner; it must not cover 
a space exceeding 16 square inches; and there 
must accompany it a concise explanatory statement 
on foolscap paper, legibly written or printed. In 
short, the poor inventor who wishes to have, for 4l., 
“the protection which the State has awarded to 
his ingenuity,” will find a splendid field for the 
exercise of that quality (not to mention the virtue, 
patience) in attempting to comply with the require- 
ments of the simplified procedure for which he 
owes such a lasting debt of gratitude to the Fresi- 
dent of the Board of Trade. Seeing how much 
the applicant for a patent has to do, and how long it 
must, at best, take him to do it ; it becomes evident 
what little value Mr. Chamberlain places upon an 
inventor’s time, when he tells him he can geta 
valid patent for 4. 

Surely, after this, inventors ought to feel them- 
selves highly flattered, besides being truly thank- 
ful. 








THE BRUSH COMPANY. 

THE report just issued by the reorganised Board 
of the Brush Company may be summarised in the 
words of the military command ‘‘as you were.” 
The history of the company during the last two 
years is fresh in the minds of our readers ; after a 
splendid course of advertising, the directors sold the 
patent rights in the form of local licenses to nebulous 
syndicates, who, after floating subsidiary companies, 
faded away, and having been seen by very few, 
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were forgotten, leaving the original company with 
a brood of aftiliated children, who insisted upon | 
their right to call it parent in spite of its mild pro- | 
testations to the contrary. Indeed at the time, its 
disclaimers were only veiled admissions of the truth 
of the relationship, for it was on the point of 
distributing a hundred per cent. among its share- 
holders, while the directors were receiving thesum of 
25,8961. as a reward for the clever manner in which 
they had conducted the financing operations which 
led to the existence of the infant companies, and to 
whomsoever their existence was due it was certain 
that the Brush Company reaped the lion’s share of 
the profit. Within a few months all was changed ; 
‘orders ceased to come in, the premises were 
crammed with stock for which there was no 
demand, a call was made on the shareholders, and 
half the Board resigned, while the law columns of 
the papers were filled with notices of actions and 
cross actions in which the names of Brush and 
Lane-Fox figured. ; 

A new Board was then formed, and found itself 
surrounded by the most formidable difficulties. 
There was little demand for are lighting, it was un- 
derstood on all hands that the Brush machine was 
unsatisfactory for driving incandescence lamps, con- 
sequently the company dropped to a great extent 
out of the race, and it was thought to be practically 
defunct. But the newly issued report, an abstract 
of which will be found among our Electric Lighting | 
Notes, shows that the directors have no idea of 
giving up the struggle, or of annually meeting their 
shareholders with regrets that there is no divi- 
dend. They have compromised all their actions by 
allowing the sub-companies to sell any apparatus | 
they like, at the same time resuming the right, 
under a small royalty, to enter the territories which 
they hadallotted away. Scotlandand Ireland are 
quite free to them, as the respective sub-companies 
there have vanished. They have also adapted the 
Schuckert machine for incandescenge lighting, call- 
ing it the ‘‘ Victoria,” and have improved the 
Lane-Fox lamp until not even the name remains. 
Thus they can truly say to the shareholders ‘‘as 
you were,” for practically the greater part of the 
country is open to them as a market, with the aid 
of such of the sub-companies as survive, for agents. 

3ut already a very large loss has been made, and 
it would take years before sufficient profits could be 
earned to meet it, while, after that, the dividends | 
must be exceedingly small when divided over the 
large amounts of dead capital represented by patents 
and unavailable stock: The directors, therefore, 
propose to free the company from this difficulty by , 
the bold course of flinging every objectionable item 
overboard, and making a new start upon the prin- 
ciple that bygones should be bygones. To do| 
this they intend to reduce the nominal value of the 
shares by 5/. each, and as 40,700 shares have been 
allotted, this would reduce the amount on the wrong | 
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side of the balance sheet by 203,500/., the sum 


which has been lost, or is unrepresented by available 
assets. They have been most liberal in their con- 
tribution to the fishes. The much vaunted Brush 
patents are now valued at 25,000I. only, while twe 
years ago they were estimated at 179,466/. ; the 
stock has been reduced 50 per cent. in value; the 
plant and buildings 10 per cent., and most ample 
allowance has been made for bad debts. The Cor- 
poration holds 99,2007. worth (nominal) of shares in 
the subsidiary companies, and as the fluctuation of 
these shares might injuriously affect the balance- 
sheet, they have been ‘‘ provided against” by 
writing them on both sides of the account, and 
thus virtually cancelling them. 

It is impossible not to admire the pluck and assur- 
ance of the Board. After a course of action which 
has transferred a large amount of money from the 


pockets of the public, to those of afew speculators, | 
and has done an immense deal of harm to the | 
cause of electric lighting, they take a sponge and | 


wipe out the record against themselves in their own 
books, and again assume their position as private 
competitors in the race, as before. 
good system of arc lighting, and there seems no 
reason to think that they will not also succeed 


They have a | 


fairly well in incandescence work, and thus with a 
very moderate paid-up capital, and the finest manu- 
facturing plant of any company in the same busi- 
ness, there is every probability that they will again 
take a good position and share with their com- 
petitors whatever profit there is to be made. Un- 
fortunately the disappointment and loss of hard- 
earned savings of hundreds of small investors who 
put their faith in the name of Brush, cannot be 
relieved by a process of book-keeping. 


THE WEATHER OF JANUARY, 1884. 

THe weather of January in the British Isles has 
been very mild, and its latter part very tempes- 
tuous. At extreme positions to which the Isle of 
Man is central, the main atmospheric pressure and 
temperature were as folllows : 
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Although on the whole pressure was above the 
normal, chiefly in the south, while in the north 
it was slightly below, yet its distribution was 
such as to indicate persistent westerly winds. 
Accordingly the resultant of the daily general di- 
rection of the air currents is W.S.W., the normal 


resultant being about S.W. by W. Temperature 
was everywhere above the normal, as much as 
5 deg. in the south and central districts, and in 
no part less than 2 deg. The distribution of 
rain, as regards its amount and frequency, is 
roughly represented by the following results : 


Difference 


” 7 inw , | 
Places. Rainy Days. Amount. ican Wired 
| in. in. 
Sumburgh 25 4.83 above 1.11 
Scilly .. 21 3.01 below 1.23 
Valencia 25 6.55 0.67 
Yarmouth 17 1.29 0.95 


The deficit of rainfall is most marked in England, 
and it will be noticed that where the pressure was 
above the normal, the rainfall was below, and in 
the north only does the reverse apply. During the 
first four days the winds were south-easterly. 
Temperature was about 20 deg. lower in the north- 
east than in the south-west of these islands, while 
heavy rains occurred at Roche’s Point, 1.06 in. on 
the 2nd ; at Hawe’s Junction, 1.13in. on the 3rd; 
at Valencia, 1.22in. on the 4th. Missing reports 
from Sumburgh have been supplied by the nearest 
reporting station, hence the amount there is only 
an approximation. At Stornoway 1.03in. fell on 
the 23rd. Thunderstorms occurred in various 
districts during the last ten days of the month. 
From the 11th to the 21st pressure was remarkably 
high, exceeding 30.6in. on several days, and during | 
this period there was little rain, though the winds | 
prevailed from N.W. toS.W. The lowest pressure, 
probably the lowest on record for these islands, 
occurred near midnight of the 26th at Aberdeen, 
and could not be more than 27.2in. ; and, over a 
large extent of country, both the fall and the 
rise of the barometer were extraordinarily rapid, 
downward and upward to the minimum. The 
highest temperature, 57deg., occurred at Stony- 
hurst on the 23rd ; the lowest, 19 deg., at Brooke- | 
borough on the 26th. | 

On the 5th and 6th a gale prevailed over north 
Scotland, the centre passing over the Shetlands. 
During the night of the 19th an exceedingly deep 
and rapidly moving disturbance reached the northern 
coasts from the westward, causing very violent 
gales in Scotland. During the 23rd a very deep 
depression travelled over south Scotland and the 
North Sea towards Denmark, bringing violent gales 
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all over these islands. 


At 4.40 p.m. of this day the 
pressure anemometer at the Greenwich Observatory 
showed 52 1b. per square foot, when the pencil was 


thrown out of gear. About the same time the 
velocity registered was 77 miles per hour. 

At 8a.M., the 26th, the isobar 28.7 trailed along 
the west of Ireland, the Hebrides, the Shetlands to 


the Arctic Circle over Norway ; that of 30.1 trended | 


along the south of France. The northern edge of 
this remarkable barometric gradient was to be the 


pathway of the most tremendous tempest that has | 


probably ever visited these latitudes. The pres- 
sure northward was presumably lower ; but agents 
were operative, producing much lower pressures, 
sending a vorticose system of isobars along this 
pathway, which enfolded the existing isobars more 
or less around it. A deep depression centre was, 
at 2p.m., in lat. 55 deg. N., long. 12 deg. W. 
At 6 p.m. it had greatly decreased pressure and was 
west of the Hebrides. At 8a.M., the 27th, the 
centre was eastward of the Orkneys and indicated 
27.8in. But about midnight it must have been 
near Aberdeen. The fall of barometers was ex- 
tremely rapid ; for instance, at Mullaghmore from 
28.71 in. at 8 A.M. to 27.72 in. at 2 P.M., or 1 in. in 
six hours. At the latter hour at Scilly the barometer 
was 28.83 in., more than an inch higher than at Mul- 
laghmore. Suchdifferences of pressure have ptobably 
never before been observed in these islands. At 
6p.M. the barometer at Aberdeen was 27.62 in., more 
than an inch lower than in London, and at this 
time the full intensity of the tempest was developed, 
The rise of the barometers from their lowest points 
also took place with unequalled rapidity. From 
4 to 8 p.M., at Greenwich the mean hourly velocity 
of the wind was 57 miles. 
exceeded this rate nearer the centre. The tempest 
was one of exceptional intensity, with frequent 
tremendous gusts. It raged from between 8. W. and 
W. over Ireland, England, and the greater part of 
France, and from S.E. over Scotland. Snow and 
hail fell in the north, west, and south-west, rain 
in all districts, and thunder and lightning were 
experienced in many parts. The 27th was scarcely 
less tempestuous, 
parts damaged buildings, uprooted trees, impeded 
traffic, broken telegraphs, brought floods, occa- 
sioned many wrecks, and the loss of numerous 
lives. 

The weather was dull and gloomy generally. The 
3rd and 7th were rainy, thence to the 22nd rain was 
less frequent and in small falls ; but for the re- | 
mainder of the month extremely unsettled, bois- 
terous, and rainy weather was common to all parts, 
with snow in the more northern districts, and in 
many places some sharp thunderstorms were ex- | 
perienced. Clear days varied from six in the north | 


It must greatly have | 


These severe storms have in all | 
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of Scotland to two in the south of England ; over- 
cast from twenty-one in the west of Ireland to 
eleven in the north of Scotland. During the four 
weeks ending the 28th, the duration of bright sun- 
shine, estimated in percentage of its possible 
amount, was only 12 for these islands generally ; 
east Scotland had 26, the Channel Islands 21, east 
England 14, south England 13, central and north- 
east England 11, west Scotland and south Ireland 
10, north Ireland 9, south-west England 8, north- 
west England 6, and north Scotland only 5, not- 
withstanding the air there was reported so often 
clear. 








THE HOCHHAUSEN SYSTEMS OF 
ELECTRIC ILLUMINATION.—No. II. 
WE have in our last notice* illustrated and de- 

scribed the general construction of the dynamo-elec- 
tric machine of Mr. Hochhausen, as well as the de- 
tails of its armature, and we shall now refer to 
some of the arrangements and apparatus devised 
by him for regulating the current of the ma- 
chine to the work which it may at any time be 
called upon to do. The object of all these devices is 
to control the electromotive force of the machine, 
without altering its velocity of rotation, by vary- 
ing, either automatically or not, the intensity of the 
magnetic field within which the armature coils are 
being rotated. This is the object in view, but it 
has been arrived at by various devices very diffe- 
rent in both principle and construction from one 
another ; in some the commutator brushes are auto- 
matically shifted around the commutator by means 
of asmall supplementary electric motor rotating 
under the influence of the magnetic field ; in others 
a similar motor is employed to throw in or cut out 
certain lengths of the exciting helices of the field- 
magnets; while in others the main shaft of the 
machine is caused to give motion to the brush- 
holders, their direction of angular displacement, as 


| well as the period when it takes place, being deter- 


mined by the action of a supplementary electro- 
magnet which is controlled by a relay. 

Although these regulating devices are included in 
Mr. Hochhausen’s patents they are by no means 
essential to his system, and as a matter of fact a 
great number of the machines are not supplied 
with any automatic system of current regula- 
tion ; but, as these contrivances undoubtedly render 
the Hochhausen system a very complete one, and 
are very interesting and ingenious, we shall treat 
them as if they formed an integral part of the 
system we are describing. 

The machine by which the principal promenade 
at the late Fisheries Exhibition was illuminated, 








* See page 27 ante. 
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and which we have illustrated in Fig. 1 (page 27 
ante), was fitted with the automatic regulator, the 
principle and construction of which we illustrate in 
Figs. 7, 8, 9, and 10. By this apparatus the elec- 
tromotive force is, as in the Maxim machine,* con- 
trolled by a shifting of the collecting springs or 
brushes around the commutator to positions of 
greater or less efficiency, not, however, by a ‘‘step- 
_ by-step” motion, as in the Maxim machine, the 
ettect of which comes too late to be of practical 
use, but directly by means of a small electric motor 
working under the influence of the magnetic field, 
and having its direction of rotation determined by 
a small magnetic switch or relay, the position of 
which is controlled directly by the strength of the 
magnetic field, and indirectly by that of the current 
in the external or lamp circuit of the machine. 
The motor, which is shown in Fig. 7, consists of 
a small annular armature of the Pacinotti type, 
capable of rotation upon a horizontal axis within a 
magnetic field, and inclosed in a metal box, which 
is shown in the front of Fig. 1 (page 27 ante). 
Fig. 9 isadiagram in which the arrangement of 
the parts, as well as the connexions, are clearly 
indicated. In this figure B is the annular armature 
of the motor, the spindle of which carries a pinion 
G?, which either gears directly into a circular rack 
attached to thering R, which carries the commu- 
tator brushes (see Fig. 1), or moves the ring R 
through the intervention of atrain of wheels. The 
magnetic field for the motor is obtained by two 
pole-pieces A and A?, which partly surround the 
armature (see Fig. 7), and which by being attached 
to the pole-pieces of the machine by iron brackets 
W W become sufficiently polarised by induction to 
produce a very good field of magnetic force between 
them; the general disposition of the armature, 
pole-pieces, and polar extensions are shown in the 
diagram, Fig. 11. The direction of rotation of the 
motor, and therefore of that of the brush-holders, is 
determined by a magnetic relay, combined with 
suitable resistance coils contained in a small rect- 
angular box (shown in Fig. 1), attached just below 
the top plate of the upper field magnet, and illus- 
trated in Fig. 8, as well as in the upper portions of 
Figs. 9, 10, and 12. This relay consists of a small 


soft iron armature bar N}, to which is attached, per- 


pendicularly to it, an arm N*, thus constituting 
an L-shaped lever or bell-crank pivotted at its right 
angle. The lower end of the arm N*, which is 
electrically connected to the wire of the magnet 
helix, makes contact with one or both of two con- 
tact pieces connected respectively with the two 
brushes by which the current is transmitted into 
the armature of the motor. These two contact 
pieces, although insulated from one another, forma 
lever pivotted at its lower extremity, and pressing 
against the lower end of the bar N*, witha pressure 
which can be adjusted to any required amount by 
varying the tension of the adjustable spring S, 
which is also seen in Fig. 8. The armature bar, 
being well within the region of magnetic influence of 
the upper extremity of the field magnets, would place 
itself in a position as nearly along the line of magnetic 
force which passes through its pivot as its suspension 
would permit, but it is opposed partly by its own 
weight and partly by the pressure against its lower 
bar by the spring lever to which we have referred. 
It therefore takes up a position determined by the 
varying intensity of the magnetic field opposed by the 
constant tension of the adjustable spring S; and 
this spring is so adjusted that, when the machine 
is generating its normal current, and the commu- 
tator brushes are in their corresponding position 
with respect to the neutral axis, the bar N* is in 
contact with both contact pieces of the lower lever ; 
and the connexions and circuits are so arranged that 
the current divides itself between two branches of 
equal resistance ; in this position the brushes of the 
motor are connected to points in the circuit of equal 
potential, and therefore no current is transmitted 
through its armature and no rotation takes place ; 
the commutator brushes, therefore, remain fixed, 
and the action of the apparatus is in every respect 
normal. If, however, resistance be added te the 
external circuit by the cutting out of lamps, or by 
any other cause, the current will decrease, and there 
will be a corresponding diminution in the intensity 
of the magnetic field; the tension of the spring 8 
will, therefore, overcome the directive influence of 
the field upon the armature bar, which will drop, 
and, from the mutual position and action of the bar 
N® and spring contact bar, the circuit will be pre- 
served betweenthe upper contact studand the bar N*, 
. * See ENGINEERING, vol. xxxi. page 611. -" 





while the lower contact stud will be lifted away from 
N° ; a portion of the current will, therefore, be trans- 
mitted through the armature of the motor, and 
rotation will take place and will continue until the 
commutator brushes have been shifted to such a 
position as to restore the magnetic field to its 
normal intensity, the relay armature will then 
assume its normal position, and both sides be- 
coming again in contact with N* the motor will be 
brought to rest and the brushes will be held in their 
last position until the conditions are again changed. 
If, on the other hand, the resistance of the main 
circuit should be diminished, whereby its current 
is increased, the armature of the relay will be 
drawn up by reason of the greater intensity of the 
magnetic field, and the lever N*, rocking on the 
compound contact bar, will break the circuit at the 
upper stud, while that at the lower stud, and there- 
fore between the wires 5 and 6 (Fig. 12), will be main- 
tained. The current will, therefore, have two circuits 
open to it, one through theresistance R, and the 
other through the armature of the motor and the re- 
sistance R*. In this case the current will traverse 
the motor in the opposite direction to that in which 
it was transmitted before, and the commutator 
brushes are moved round in the contrary direction 
through positions of less efficiency until a normal 
state of things is again brought about ; the relay 
armature again becomes horizontal, contact with 
both studs is restored, and the motor and brush- 
holders are brought once more to rest. 

It would be obviously outside the objects of this 
notice to enter into all the details of this interest- 
ing and highly ingenious method of automatically 
starting and reversing the motor, but there are 
several points connected with these devices which 
constitute special features of interest. One of these 
is the very elegant and ingenious way in which 
Mr. Hochhausen makes use of artificial resistances 
for the threefold object of protecting the motor 
from injury by the transmission of too strong a 
current through its coils, for utilising as little of 
the current generated by the machine as_ will effec- 
tively drive its regulating apparatus, and for the 
complete elimination of sparking and consequent 
destruction of the contacts in the connexions of 
the motor. Upon referring to Fig. 8, it will be 
seen that there are three resistance coils or shunts, 
the two upright coils to the right of the figure 
correspond to N and N? in Fig. 9, and to R and R? 
in Fig. 12, and they form two branches of equal 
resistance for the current to divide itself over, their 
opposite ends being connected respectively to the 
two brushes of the motor and to the two contact 
studs of the compound bar. When these are con- 
nected by the contact piece of the relay, currents 
of eyual strength flow through the two branches of 
the circuit, and the motor brushes being of the same 
potential no current passes between them, and no 
rotation takes place, but directly one or other of 
the contact studs is separated from the relay bar 
the balance of current in the two branches is dis- 
turbed, and the excess flows through the coils of 
the motor in the direction of from the higher to 
the lower potential. 

The coil to the left-hand lower corner of Fig. 8 
is a shunt placed between the relay bar and the 
outer ends of the other two resistances, and its 
resistance is equal to that of the other two together 
in parallel circuit, that is to say, it is of half the 
resistance of one of them, and is so proportioned to 
that of the motor, as to allow of just sufficient cur- 
rent to be diverted through its coils as will drive 
the apparatus and no more. If we have described 
the arrangement and connexions with sufficient 
clearness it will be observed that the current is 
always closed, and that whenever the circuit through 
any branch is interrupted there is always another 
path open to it, and by this means Mr. Hochhausen 
has completely eliminated sparking in the apparatus, 
and has at the same time rendered the regulation 
more instantaneous and effective. 

Referring to Fig. 8, it will be observed that the 
current in traversing the shunt coil is not utilised 
in any way; and in some forms of his apparatus, 
shown in the diagrams Figs. 9 and 10, Mr. Hoch- 
hausen has replaced the shunt coil by an electro- 
magnet H, of equal resistance, and has employed 
the magnetism so produced to attract or release an 
armature lever H, and thus, by putting a detent 
H, out of or into gear with the toothed wheel G,, 
to effect the release or locking of the motor, and 
so prevent the regulating apparatus moving too far 
through its own inertia or under any other dis- 
turbing influence. 





Fig. 12 is a diagram illustrating a current re- 
gulator devised by Mr. Hochhausen upon a totally 
ditferent principle to anything which we have de- 
scribed. In this case there is, it is true, an electric 
motor and a magnetic relay by which the direction 
of rotation is controlled, but the action of the motor 
is not to alter the position of the: commutator 
brushes with respect to the neutral axis, but to 
throw in or cut out of circuit certain portions of 
the helices by which the tield magnets are excited, 
and by that means to control the intensity of the 
magnetic field, and with it the electromotive force 
of the machine. 

Referring to the figure, H is the armature of the 
motor capable of moving around its axis, and be- 
tween the supplementary pole-pieces GG an 
brackets hh. Attached to the axis of the moter is 
an arm which carries at its outer extremity a con- 
tact piece 27, which traverscs during its angular 
displacement an are built up of a number of contact 
blocks in two concentric rows marked respectively 
25 and 26. The contact piece 27 makes connexion 
between a block of the outer row, and its corre- 
sponding block of the inner row, and thus permits 
a current of electricity to be transmitted from one 
to the other. The outer blocks are by means of as 
many wires W, 1, 2, 3, 4, &c., connected respec- 
tively to different portions of the upper magnet 
helix, and the inner series of blocks are by the 
wires W, similarly connected to portions of the 
lower helix, and the connexions are so arranged that 
when the circuit is completed through the pair of 
blocks at 1, all the convolutions of both magnet 
coils are traversed by the current ; if the connexion 
be made at 2 a smaller number of convolutions will 
be in circuit, fewer still at 3, and so on, more and 
more conyolutions being cut out as the lever 
attached to the motor causes the contact piece 27 
to traverse the blocks from the top to the bottom of 
the are. As the direction of rotation of the motor 
is controlled by apparatus identical with that which 
we have already described, we need not again refer 
toit here, beyond pointing out that it, as well as its 
connexions with the regulating switch, are illustrated 
in Fig. 12. 

The action of the apparatus is very simple. If, 
by the increase of the strength of the current caused 
by the diminution of resistance in the external 
circuit, the magnetic field becomes more intense, 
the magnetic relay transmits a current through the 
motor, setting it into rotation and thereby causing 
its arm to traverse the set of blocks, cutting out of 
circuit more and more of the exciting helix, and 
this goes on until the magnetic field is so diminished 
in intensity that the relay taking up its normal 
position brings the motor to rest, and it will remain 
in that position until another change of current 
causes these conditions to be disturbed, and a re- 
adjustment takes place. Should, on the other 
hand, the current decrease, a similar operation 
is repeated, but this time in the reverse direc- 
tion. 

In addition to these arrangements Mr. Hoch- 
hausen has devised regulating apparatus in which 
no electric motor is employed at all, and in which 
the current is controlled by a shifting of the 
commutator brushes around the commutator by 
ordinary mechanical means. In one of these a 
small friction wheel, mounted in a swinging frame, 
is brought by means of a controlling magnet in 
contact with one or the other, or neither of two 
disc wheels which are geared directly on to the re- 
volving axle of the machine ; and the mechanical 
arrangements are so made that when the friction 
wheel is in contact with one disc, the brushes are 
moved in one direction, and when against the other 
disc the brushes are rotated in the opposite direction, 
there being a position of the magnet in which the 
disc is held free of both discs and the brushes in 
that case remain in a fixed position. 

There are other very ingenious arrangements 
which have been designed by Mr. Hochhausen for 
bringing about similar results, but we have referred 
to those which are the most important, or which 
are in actual use. In our next notice we shall refer 
to some other points of special interest in the Hoc- 
hausen system, and illustrate and describe the lamps 
and accessory apparatus employed therein. 


ELECTRIC SHIP SIGNAL LIGHTS. 

On Tuesday and Thursday evenings last there 
was held at the works of Mr. Peter Brotherhood, 
Lambeth, an exhibition of electric light apparatus 





for the purpose of displaying several novelties, in- 
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cluding a set of 
Chance Brothers, 


a suitable plate window and a trimming stage. 


ships’ signal lights, by Messrs. > 
The beam is thus always directed in a_hori- 


and a new coupling, designed by 


Mr. Brotherhcod. The premises were lighted by | zontal plane, and is not lost by an_approach- 
315 incandescence lamps, besides the usual 16 | ing ship in consequence of the rolling. The 
Siemens are lamps. The former comprised 14 of | illuminant may be any suitable oil, but the 


lamps shown at Lambeth were fitted with 100 
candle-power Swan lamps. Under any circum- 
stances the new lenses give an illumination three 
to four times better than the old ones, and when 
they carry electric lamps twelve times as good. 
The constantly increasing speed of steamships is 
lending a growing importance to the question of 
signal lights at sea. Two vessels approaching at a 
speed of eighteen knots have a very short time in 
which to change their courses when their lights are 
not sighted until they are within a mile of each 
other, and it is of the greatest importance that this 
distance should be increased to the greatest possible 
extent. By thesubstitution of Chance’s scientifically 
correct lenses for the ordinary onesa great improve- 
ment can be effected, and if these are supplemented 
by the electric light, captains and officers of our 
great passenger vessels will have an immense luad 
lifted from their shoulders, while the risks of 
collision, one of the most deadly and appalling of 
all accidents at sea to passengers, will be very 
greatly reduced. It must be remembered that when 
the distance at which the lights are sighted is 
doubled the chances of safety are increased not 
twice, ,but three or fourfold, for a certain time is 
always lost while the officer of the watch is making 
up his mind, and giving his orders, and while these 
are being carried into effect. It is not until the 
helm is fairly over that the ship begins to deviate 
from her course, and all the time spent in effecting 
the change is iost. 

Messrs. Chance also showed a revolving harbour 
light provided with occultating bars, and a search 
light fed by a current of 200 ampéres. This was 
similar to the one we described as having been tried 
at the same works some time ago. The reflector is 
a glass mirror bent to spherical or elliptical form, 
by being pressed when hot between iron dies, and 
then silvered on the back. Its great merit is its 
simplicity and cheapness, and considerable numbers 
are being supplied to the War Office. 


100 candle-power, 38 of 50 candle-power, and 263 
of 20 candle-power, and were fed from an Edison- 
Hopkinson dynamo, driven by a Brotherhood three- 
cylinder engine. The generator was designed for 
300 Edison A lamps, or 360 Swan’s 100 volt lamps. 
The resistance of its armature was 0.015 ohms, 
and of its magnet coils 25 ohms. The current, ex- 
ternal to the machine, was 225 amptres, with an 
electromotive force of 102 volts; the external work 
done equalled 30.8 horse-power, 400 watts being 
lost in the magnets, and 530 in the armature. The 
commercial efticiency of the generator was 90 per 
cent., and the total work done in driving it 54.2 
horse: power. 

The engine and the dynamo were connected 
directly by a Brotherhood flexible coupling. This 
coupling is made in two parts, one fixed to the crank- 
shaft and the other to the dynamo shaft, as usual. 
These two parts do not engage with each other, but 
grasp a leather ring or washer which forms the con- 
necting piece. One half-coupling takes hold of an 
annular piece of the washer, about three-quarters of 
an inch wide on its inner periphery, and the other 
takes hold of a similar piece on the outer peri- 
phery, while a ring five-eighths of an inch wide 
intervenes between the two annular areas clasped 
by the half-couplings. The power is transmitted 
through the leather ring, which by its pliability 
allows the shafts to lie at a very considerable angle 
with each other without putting any strain upon 
the bearings. Some of the couplings have already 
been at work for three months, and have given 
perfectly satisfactory results so far, and if they 
continue to do so they will add another significance | 
to the proverb, that there is ‘‘ nothing like leather.” 
In outward appearance the new coupling is much 
like the ordinary type. The piece which grasps 
the external edge of the ring resembles a face 
coupling; it i3 recessed to a considerable depth, 
and a shoulder is formed in it of the proper diameter 
to receive the leather washer, and support it round | 
the edges. The washer is held by a junk ring or 
nut, which is screwed into the opening of the recess 
until it firmly binds the leather ring against the 
shoulder. The other half-coupling lies within the 


above, and is provided with an external shoulder | ,, : ae el 
or collar, and nut to grip the inner edge of the Brothers, of Dumbarton, Messrs. Edward Withy 


le ‘ or » 7oO > = » « © 
leather ring. It is, however, hidden within the | and Co., of Hartlepool, have decided to adopt a 
other coupling, and not readily seen system of giving rewards to such of their workmen 
5» * x ae ie > av wis ; , ; oe > i 
There was also exhibited a power dynamometer, |® ™®@Y devise or introduce improvements in the 
which Mr. Brotherhood has made for testing his | ™#chinery or appliances used on their Lp and 
. ° . 5 aye } « ; 2a ar 7 , = > 
engines. A polygonal shaft runs within a barrel at 9 AN a — pied ig ay 
or drum, and carries a number of iron plates or | +78 20¢Y as power to grant sums trom ty wt “of 
discsfreetoslide endwise. Between each pairof plates pounds, according to the opinion they may form o 
is a wooden disc fixed at its outer edge to the drum, the value of the eo be — — ” the 
which carries a long lever abutting at its free end | @™Pley of the firm : (1) who has invented or intro- 
upon a piston in an oil cylinder. The plates upon duced wigs machine or hand tool into the yard ; 
the shaft can be drawn together, so as to grasp the | (2) W ho has improved any existing machine or 
wooden discs, by means of acentral screw, and thus | hand-tool ; (3) who has applied any existing ma- 
a frictional resistance be created to the rotation. | chine or hand-tool to a new class of work ; (4) who 
The drum has consequently imparted it a ten- | has discovered or introduced any new method of 
dency to revolve, and exercises a pressure upon the | @MYNZ On or arranging work ie (5) who has 
oil cylinder, which pressure can be read off by an | made any change by which the work is rendered 
ordinary gauge. The lubrication is effected by a either superior in quality or more economical in 
constant stream of water through the drum. For | ¢°8t. In case they consider such a a 
extended trials a recording gauge is used, and a | 4Uate they are to report to the firm, who, if they 
diagram of pressures is thus obtained see fit, will grant a further sum, or will obtain pro- 
There were several Siemens machines in the | Visional protection for the inventor, so as to enable 
works being fitted with engines, as well as many him to carry his invention into the market either to 
g g : : e ee 
engines for electric light work in course of manu- sell it, or to obtain the co-operation of a capitalist. 
In any case Messrs. Withy retain the right to 


— il themselves of the i t free of all 
Messrs. Chance Brothers and Co., of Birming- |#¥all themselves of the improvement free of a 
royalty and patent rights. 


ham, showed a set of signal lights for use on board 
THe Loap-Lixe CoMMITTEE. 


ship, which they have recently designed, including 

a red port light of 112} deg., a green starboard} The first meeting of the Load-Line Committee was 
light of 1125 deg., a white foremast light of 225 deg., | fixed to be held yesterday (Thursday), under the 
and a white anchor light of 360 deg. They are | chairmanship of Sir E. J. Reed, K.C.B., M.P. It 
truly dioptric, formed not of moulded or pressed | may be remembered that the Committee was called 
glass, but of pure optical glass accurately curved, | nto existence by the Board of Trade to settle the 
ground, and polished, having a focal distance of | vexed question of freeboard, and to fix an authori- 
4.92 in., and comprising a cylindrical belt with five | tative standard of loading for the various classes of 
lens rings, six pieces in all, the height being about | steamers and sailing ships. The Committee is 
6.5in. The optical glass, framed in gun-metal, is | highly representative in its membership. As re- 
mounted in a polished cylindrical lantern of copper | presentatives of the Board of Trade, there were 
and gun-metal, about 27 in. in height and 12 in. in| appointed Mr. Thomas Gray and Sir Digby 
diameter, having a domical top. These signal} Murray; and the other members chosen by the 
lights can be mounted in the ordinary manner, but | Board are Mr. James Laing, in his capacity of 
the makers prefer to mount the lenses in an open | President of the Chamber of Shipping; Mr. Thomas 
gimbal framing without the lantern top, and to| Sutherland, chairman of the Peninsular and 
place them in smail iron turrets on the ship, having | Oriental Steam Navigation Company, representing 
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the great ship lines; and Mr. William Denny, of 
Dumbarton, representing the practical and scientific 
shipbuilders. In addition to the foregoing there 
are the nominees of various public bodies, who 
were invited by the President of the Board of Trade 
to appoint each a representative on the Committee. 
In this way Professor Elgar will represent the In- 
stitution of Naval Architects; Mr. James Dunn, 
the Admiralty; Mr. B. Martell, Lloyd’s Register 
Society; Mr. Royden, the Liverpool Registry ; 
Mr. Robert Duncan, the Local Marine Boards of 
Glasgow and Greenock; and Captain Price, of the 
Guion Line, will represent the interests of ship- 
masters. 


A Sexr-Srartinc Gas ENGINE. 

The usual method of starting a gas engine by 
pulling it round until a charge of gas and air had 
been compressed and exploded, was quite practi- 
cable while such engines were confined to small 
sizes alone, but now that they are so greatly in- 
creased it has become a matter of considerable 
difficulty, and consequently Mr. Clerk has devised 
an arrrangement whereby the engine which bears 
his name, may be started like a steam engine. By 
means of a valve in the pipe between the displacer 
cylinder and the working cylinder, the compressed 
inflammable mixture, instead of entering the latter 
cylinder, can be directed into a receiver, where it 
is stored at a pressure of 70lb. per square inch, 
the engine running meanwhile by the stored energy 
in the flywheel. As the valve is most easily 
manipulated the charge is delivered alternately to 
the engine and the receiver, two or three minutes 
sufficing to raise the pressure to the required 
amount. To start the engine the crank is placed 
just past the centre, as in a steam engine, in which 
position the crank of the displacer cylinder is 
almost vertical, and then the compressed mixture 
is admitted from the receiver into the displacer, 
where, acting upon its piston, it starts the engine. 
At the same time the valve between the displacer 
cylinder and the main cylinder is raised, and the 
pressure acts on the main piston through its out- 
ward stroke. On the back stroke the charge is 
compressed, part of it escaping through a valve 
opened for the purpose, and at the end of the in- 
stroke the inflammable mixture is ignited and the 
engine is fairly started. The communication with 
the reservoir is then cut off, and the displacer 
cylinder resumes its usual functions. An engine 
may be stopped and started many times in succes- 
sion by one charging of the receiver, and each time 
without any difticulty, the operation, when the 
crank is in the right position, being within the 
capacity of a boy. It has often been proposed to 
make a self-starting gas engine, and there are many 
patents for the purpose, but this is the first time it 
has come into practical use. Already the plan has 
been tried for nine months at the Edison Com- 
pany’s office, West George-street, Glasgow, and it 
can be seen at work at Messrs. Sterne and Co.'s 
show-rooms, 40, Cannon-street, E.C. 








COMPOUND SEMI-PORTABLE ENGINE. 

Upon page 127 we illustrate a fourteen horse-power 
compound semi-portable engine, constructed by Messrs. 
Charles Burrell and Sons, of Thetford, Norfolk, and 
exhibited at the Smithfield Show last December. ‘The 
cylinders are 7 in. and 125 in. in diameter respectively 
and have a stroke of 14 in. The crankshaft is of 
forged steel with counterbalances, and its bearings, in 
common with all the others, are unusually large. ‘The 
crossheads are of steel with adjustable shoes working 
in cylindrical guides cast with the front cylinder 
covers. ‘The governor is of the type described by us 
in connexion with the exhibits of the same firm at the 
Royal Agricultural Society's Show at York. The 
balls slide outwards along fixed horizontal studs or 
arms, and are connected by chains of Bessemer steel, 
running over flanged rollers, with the collars on the 
spindle. This collar is connected by a lever and a 
link with the valve rod of the high-pressure cylinder, 
and raises and lowers it in the slot of the oscillating 
link driven by the eccentric rod, thereby varying the 
expansion according to the load on the engine. The 
low-pressure cylinder is double-ported and fitted with 
a variable expansion eccentric, and the speed of the 
engine is 155 revolutions per minute. 

The boiler has a straight top firebox, with ample 
heating surface and grate area. The shell plates, 
which are of Landore-Siemens steel, are double- 
| rivetted throughout, and stayed for a working pressure 
| of 140 lb. per square inch. They are all planed, and 
|the rivetting is done by hydraulic machines. No 
angle iron is used. and all the plates are flanged with 
large corners. 
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ON THE PHYSICAL CONDITION OF IRON 
AND STEEL.* 
By Professor D. E. Hucuers, F.R.S. 

IN a paper read before the Royal Society, May 5, 1879, 
entitled ‘‘On an Induction Current Balance, and Expe- 
rimental Researches made therewith,” the authorshowed 
that this instrument was extremely sensitive to all mole- 
cular changes in metallic bodies. Finding that its powers 
were remarkably suitable for researches upon the mole- 
cular change which takes place in iron and steel when 
tempered, he made with it a series of researches to de- 
termine the cause of tempering in steel. The results of 
these the author laid before the Institution of Mechanical 
Engineers (Proc. 1883, p. 72) in a paper ‘‘On the Mole- 
cular Rigidity of Tempered Steel.” In this paper the 
author advanced the theory that the molecules of soft 
iron were comparatively free as regards motion amongst 
themselves, whilst in hard iron or steel they were ex- 
tremely rigid in their relative positions. 

The author has since widened the field of research so 
as to embrace all the physical changes which occur in 
iron and steel through chemical alloys, mechanical com- 
pression or other strains, annealing, and tempering. 
The results of these researches he now embodies in the 
present paper. Believing it necessary that we should be 
able to tell the physical state of any piece of iron, without 
destroying or changing that state, the author has sought 
for and tried several methods, which gave any hope of 
success in this direction. The physical state of iron hasa 
marked influence upon its electrical conductivity. The 
differences thus indicated, however, are not wide enough 
to be appreciated except with metal in the form of wire; 
and in order to perceive small changes, such as small 
differences of temper, we should require a wire at least 
250 yards in length. The author has found, however, 
that by the application of certain phenomena belonging 
to magnetism we are enabled to perceive clearly the 
slightest change in the molecular structure of iron or 
steel, through all the degrees of annealing to the finest 
differences in tempering, and this with pieces of any form 
or dimensions. 

It is already known that soft iron will take a higher 
degree of magnetism, and retain it less, than-steel ; and 
that tempered steel retains magnetism more than soft 
steel. Consequently we might expect that, by the aid of 
an instrument which could give correct measurement of 
degrees of magnetism, we should be able to include all 
varieties of iron and steel, between the two extremes of 
softness as in annealed iron, and hardness as in highly 
tempered cast steel. The author on found that this 
was not the case when pieces of irua were magnetised to 
saturation, or even partially so. 

In a recent paper upon the theory of magnetism + the 
author said, ‘‘ During these researches I have remarked 
a peculiar property of magnetism, viz., that not only can 
the molecules be rotated through any degree of arc to its 
maximum, or saturation, but that, whilst it requires a 
comparatively strong force to overcome its rigidity or 
resistance to rotation, it has a small field of its own 
through which it can move with excessive freedom, 
trembling, vibrating, or rotating through small arcs with 
infinitely less force than would be required to rotate it 
permanently on either side. This property is so marked 
and general that we can observe it without any special 
iron or apparatus.” 

The author has found, by employing extremely feeble 
magnetising powers, such as a weak current of electricity 
only just sufficient for measurement (or the current from 
one Daniell cell reduced, as found best for the dimensions 
of the iron, by passing it through resistance coils varying 
from 10 to 100 ohms), that the following laws hold with 
every variety of iron and steel : 

1. The magnetic capacity is directly proportional to the 
softness, or molecular freedom. 

2. The resistance to a feeble external magnetising 
force is directly as the hardness, or molecular rigidity. 

The author has proved this to be the case with sixty 
different varieties of iron and steel furnished direct from 
the manufacturers. And he has found that each variety 
of iron or steel has fixed points, beyond which annealing 
cannot soften, nor tempering harden ; consequently, if all 
varieties were equally and perfectly annealed, each 
variety would have its own magnetic capacity, or its 
specific degree of value, by means of which we could at 
once determine its place and quality. 

If in place of several varieties we 
men, say hard-drawn Swedish iron 
magnetic capacity, we find that its value rises rapidly 
with each partial annealing, until an ultimate softness is 
obtained, being the limit of its molecular freedom. We 
are thus enabled to study the best methods of annealing, 
and to find at once the degree of softness in an unknown 
specimen. 

Similarly, when we temper annealed iron and steel, we 
find that we can follow out each degree of temper up to 
ultimate molecular rigidity ; and we may thus appreciate 
in an unknown specimen of unknown temper the degree 
of its hardness. 

We have thus in each piece of iron or steel a limit of 
softness and hardness. In soft Swedish iron, tempering 
hardens but 25 per cent. on the scale adopted, whilst 
mechanical compression, such as hammering, hardens it 
50 per cent. In cast steel, tempering hardens it 400 per 
cent., whilst mechanical compression gives but 50 per 
cent. Between cast steel and Swedish iron, we find a 
long series of mild steel, hard iron, &c., varying in their 
proportionate degree between the two extremes just 
mentioned. 

The theory which the author has advanced, of molecular 


take a single speci- 
wire, and note its 


freedoin as in soft iron, and molecular rigidity as in cast 
steel, fully explains all the changes which we are enabled 
to perceive and measure; but it is not absolutely neces- 
sary to accept the theory, in order to appreciate the 
results. For, leaving theoretical considerations aside, we 
have one proved fact, viz., that the magnetic power or 
capacity of a piece of iron, under the influence of an ex- 
ternal limited magnetising power, depends upon its soft- 
ness; and that the retention of magnetism, when the 
external power is withdrawn, depends upon its hardness. 
The same degree of temper or annealing, upon the same 
iron or steel, gives invariably the same readings ; but the 
slightest change—say from a straw-coloured temper toa 
blue—gives very wide differences. 

Description of Apparatus.—The instrument which the 
author has constructed and used in|these experiments, 
and which he has named a ‘‘ Magnetic Balance,” consists 
of a delicate magnetic needle A, Fig. 1, suspended by a 
silk fibre ; it is 5 centimetres in length (2 in.), and its 
pointer rests near an index having a single fine black 
mark for its zero. The movement of the needle on either 
side of zero is limited to 5 millimetres (0.2 in.) by means 
of ivory stops or prejections. When the north end of the 
needle and its zero index are north, the needle rests 
parallel with its index; but the slightest external in- 
tluence, such as a piece of iron 1 millimetre in diameter 
(0.04 in.) placed at 10 centimetres distance (4 in.) deflects 
the needle to the right or left, according to the polarity 
of its magnetism, and with a force proportionate to its 
magnetic power. If we place on the opposite side of the 
needle, and at the same distance, a wire possessing abso- 
lutely the same polarity, of similar name and force, the 
two balance each other and the needle returns to zero; 
and if we know the magnetic value required to balance 
the first piece of iron we know the magnetic value of 
both. 

The iron, B (which may be in the form of wires, rods, 
bars, plates, or any shape or size desired),* is placed at a 
fixed distance (preferably 10 or more centimetres) (4 in.), 
resting against a fixed brass stop C. The centre of the 
iron should be in a line with the centre of the needle, and 
it should be placed at right angles to the needle, lying 
horizontally east and west, so as to be free from the 
directing influence of the earth’s magnetism. 

The compensator, placed upon the opposite side of the 
needle, and at a distance of 30 centimetres (12 in.) 
consists of a powerful steel bar magnet, 3 centimetres 
width, 1 centimetre thick, and 6 centimetres long (1.18 in. 
x 0.4 in. x 2.36 in.). This turns upon its axis, carrying 
with it the pointer E, to indicate its degree of angular dis- 
placement on the graduated circle. Generally this bar 
magnet is parallel with the needle, the pointer of the com- 
pensator and the needle being at zero; but when we wish 
to measure the amount of magnetism in the piece of iron 
B, the bar magnet is made to pass through an angular dis- 
placement necessary to balance this force, and its index 
readings on the graduated circle are taken as the com- 
parative values. 

In order to magnetise the iron B, if required, by an 
electrical current, a coil of insulated copper wire F is 
placed near C, the iron then becoming the core of an electro- 
magnet. 

Now as this coil, independently of its iron, acts upon 
the needle, this action must be balanced by an opposing 
coil G, on the opposite side. The position and power of 
these two coils can be adjusted by means of the lever H, 
which allows us to find a position where the two coils 
completely neutralise each other. If we introduce iron 
in the coils on either side, the balance is destroyed, and 
we have solely the magnetic influence of the iron core, 
whose value we find by an equal opposing magnetism 
brought into play by the rotating magnetic compen- 
sator D. 

A reversing key I serves to change the direction of the 
current, and thus any difference between north and 
south polarity in the iron core can be observed. One 
Daniell cell is all that is required as a battery ; but great 
care must be taken that its electromotive force is a con- 
stant, otherwise all variations in the battery would be 
read as variations in the quality of the iron itself; and 
we need in addition a series of resistance coils from 10 to 
100 ohms, in order to reduce the current sufficiently to 
bring the whole series, from soft Swedish iron to cast 
steel, into range. Separate and finer determinations can 
then be separately made by an extremely weak force for 
soft iron, and full or increased battery power for tempered 
steel. <A series of different sized coils to replace F is 
necessary, whenever we vary greatly the diameter of the 
core. The first size, with an internal core-opening of one 
centimetre (0.4 in.), will test bars and rods of wire, from 
one centimetre diameter to the finest needle; but for 
larger bars, plates, &c., coils must be used which allow 
free passage for the iron into the core. Great care and 
some practice is necessary in the use of the instrument, 
so as to insure that the iron is placed in a neutral field ; 
but when we have really obtained the necessary con- 
ditions we can take several readings in a single minute, 
with an invariable result for the same kind of iron. 

All irons and steel have some traces of remaining mag- 
netism; it is therefore necessary that a double reading 
(north and south) should be taken by means of reversed 
currents. In this case the quadrant is divided into 
360 deg. on each side of zero; and the total value of north 
and south polarity added together is that given in the 
following tables of magnetic capacity. 

Several methods of observation can be employed with 
the magnetic balance, the usual one being that already 
described ; but there are many others, such as mag- 
netising all specimens to the same value and noting the 
amount 6f current required. We may also observe the 





* Paper read before the Institution ‘of Mechanical 
Engineers. 
t Society of Telegraph Engineers, May 24, 1883. 





* The smallest rods yet tested have been fine sewing 
needles, and the largest bars of 5 centimetres (0.2 in.) 
diameter, 1 metre (3 ft. 32 in.) long. 





remaining magnetism after the cessation of the current ; 
the influence of a weak current after the passage of a 
strong, &c. Many of these methods give interesting facts, 
particularly useful to those making researches upon the 
cause of magnetism. * 

By means of this instrument the author has tested 
sixty brands of iron and steel, mostly in the form of 
wires. A wire 1 millimetre in diameter and 10 centi- 
metres long (0.04 in. and 4 in.) was the standard size 
used, as we can more readily temper small wires than 
large rods. In all comparative experiments between iron 
of different grades, we must have one standard form to 
which all the rest must be similar in form and size. 
Thus we could not compare a square or flat bar with a 
piece of wire ; but if all pieces have the same form, then 
any difference observed between them must be due to 
their comparative softness, from which we can deduce 
the quality and place of each on the line ranging from 
soft iron to cast steel. 

Influence of Annealing upon the Molecular Structure of 
Tron and Steel.—The magnetic balance shows that an 
nealing not only produces softness in iron, and consequent 
molecular freedom, but it entirely frees it from all strains 
previously introduced by drawing or hammering. Thus a 
bar of iron drawn or hammered has a peculiar structure, 
say a fibrous one, which gives a greater mechanical 
strength in one direction than another. This bar, if 
thoroughly annealed at high temperatures, becomes homo- 
geneous in all directions, and has no longer even traces of 
its previous strains, provided that there has been no 
actual mechanical separation into a distinct series of 
fibres. 


TABLE I.—Jnfluence of Annealing upon Swedish Iron, 
Sample G, 


Degrees of 
Softness Indi- 





= Approximate caked anon 
Temperature. the Sagpetio 
Balance. 
Cent.  Fahr. 
deg. eg. deg. 
Wire hard-drawn as furnished by 
makers... a a on a a 230 
Annealed at black heat 500 950 
” dull red 700 | 1300 329 
9 bright red 1000 1800 433 
‘“ yellow P 1100 2000 507 
” » yellow white 1300 2300 §25 


From Table I. we see that a regular increase of softness 
occurs as the temperature at which Swedish iron is an- 
nealed increases, the maximum being at a point under 
that of fusion. 

Some difficulty was experienced in annealing all wires 
to the same standard. The method employed at first was 
to place the wires in an iron tube heated to the desired 
temperature; but the temperature of the tube was ex- 
tremely variable, and also it was found that an inter- 
change of carbon takes place bet ween the tuhe and wires. 
Steel wires rapidly lose their carbon, and thus become 
softer at each successive annealing; whilst the purest 
iron absorbs carbon, until it contains exactly the same 
proportion as the tube itself. It is well known that iron 
wires at red heat, placed in a porcelain tube through 
which a current of carburetted hydrogen is passing, will 
absorb sufficient carbon to become hard steel. 

Experiments regarding the time,required for perfect an- 
nealing showed that whilst hard steel required several 
hours, soft iron might be cooled in a few minutes without 
losing its degree of softness ; consequently, knowing the 
great value of high temperature, the author adopted the 
following method. The tube was heated to a white heat 
or otherwise, the iron wires to be annealed were intro- 
duced quickly, and the instant they had the same tempe- 
rature, they were withdrawn and simply allowed to cool in 
the air. he wire employed being 1 millimetre in dia- 
meter, the whole operation was complete in two minutes. 
This is not suggested as the best practical method of an- 
nealing, although in the case of these wires it produced 
the best result ; but the experiments show that, whatever 
method is employed, the heating should be as rapid as 
possible to a high degree of temperature, and that the 
wire should cool in’a completely neutral medium or atmo- 
sphere. : 

The facts regarding annealing, as pointed out by the 
measurement of the magnetic capacity of iron wires, have 
no doubt been in a great measure perceived by ordinary 
mechanical methods. The results of the author’s re- 
searches may be thus formulated : 

1. The highest degree of softness in any variety of iron 
or steel is that obtained by arapid heating to the highest 
temperature less than fusion, followed by cooling in a 
medium incapable of changing its chemical composition. 

2. The time required for gradual cooling varies directly 
as the amount of carbon in alloy. 

Thus in absolutely pure iron rapid cooling, as in temper- 
ing, would not harden it, whilst steel might require 
several hours or days, even for pieces only 1 millimetre 
in diameter. Slow cooling has no injurious effect upon 
iron, when cooled in a neutral field ; consequently, where 
time is no object, we may employ slow cooling in every 
case. 

A wire or piece of iron thoroughly annealed must not 
be bent, stretched, hammered, or filed; the hardening 
effect of a bend is most remarkable, and the mere clean- 
ing of the surface by sand paper hardens that surface by 
several degrees on the scale. 

The following Table shows the effect of annealing upon 

* The author has not patented this instrument, giving 
it freely to the scientific and manufacturing world. 
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From the above Table it will be seen that annealing 
had a great effect on the iron wires, doubling their value, 
and that Swedish iron stands far in advance of puddled 
iron; consequently, for the cores of electro-magnets in 
telegraph instruments—as In fact for all electro-magnets— 


Swedish iron is the | ad th 
balance may find a field of practical utility in measuring 
cach core before it is used in an electro-magnet, and may 
also aid us by its measurements in finding the best methods 


of annealing. 


a series of wires, kindly } exp se 
experiments by Messrs. Frederick Smith and Co., of 
Halifax. 
kr ere 
ae 
| Magnetic Capacity. 
Mark. Description. — amet 
Bright as _e 
anit: | Annealed. 
degrees on'degreeson 
| scale. scale. 
G Best Swedish charcoal iron,| i 
first variety me aS cal 230 625 
F Best Swedish charcoal iron,) | 
second variety a ast 236 510 | 
T Best Swedish charcoal iron, a | 
third variety ee * | 25 | 60 | 
Ss Swedish Siemens-Martin iron 165 | 430 
H Puddled iron, best best .. 212 | 340 
Y! = |Bessemer steel, soft co = 
1a) a 42 
¥ Crucible fine cast steel 50 84 | 
| 
| 


the most suitable, and the magnetic | 





——ae 


| Taken in conjunction with Table III., it shows— 


diagonal line. Thus the height of each line shows the 
magnetic value, and their distance apart shows the way in | 
which they gradually approach the maximum. ‘The 
second is shown in Fig. 3, where the lines are lettered as 
in Tables IV. and V. 

The numerous specimens of wires tested have been for- 
warded direct from the manufacturers, at the request of 
the author’s friend, Mr. W. Preece, F.R.S., electrician to 
the General Post Office. The chemical analyses of most 
of these wires have not been furnished; but Messrs. 
Frederick Smith and Co., of Halifax, not only supplied 
a beautiful series of wires, but had them specially analysed 
by Mr. Henry 8. Bell, of Sheffield, in order that the | 
results should be as exact as it was in their power to make 


| them. The author therefore neglects in this paper all 


other samples except those of Messrs. Frederick Smith | 
and Co. ; they all stand between, or are included by the 
two extremes, of Swedish iron and cast steel.* 

Table IV. gives the complete results of the me- 
chanical, chemical, and physical tests upon these wires. 
The tensile strength and electric conductivity are as 
furnished by Messrs. Frederick Smith and Co., the che- 
mical analyses are as given by Mr. Henry S. Bell, and the 
magnetic capacities of the bright hard-drawn wires, as of 
the annealed and tempered wires, were determined by 
the author with the aid of the magnetic balance. 

Table IV. will aid us in drawing several conclusions, 


1. That the degree of temper in cast steel is dependent 


jointly on the heat to which it is raised, and the degree 
| by which this is lowered in rapid cooling ; the extremes 
| in Table III. giving the relative molecular rigidity of the 


| softest and hardest steel. 




























































In these experiments the author has noticed that the 
highest degree of temper has not been obtained with wires 
containing the relatively highest proportion of carbon. 
The maximum thus far was obtained with but 0.62 carbon ; 


| whilst in a series of steel wires, made expressly for these 
| experiments, but in which the manufacturer stated only 


the amount of carbon, the results were as in Table V. 


TABLE V. 





Magnetic Capacity. 








-—— Mark. wat Carbon. 
Annealed. Tempered. 
deg. deg. per cent. 
Bessemer soft steel ..| Y! 219 255 0.15 
Steel made for these) 

experiments. . - t 348 206 0.40 
Ditto dittc 2 250 160 ‘ 

Ditto ditto .. 3 209 133 0.60 

Ditto ditto ..| 5 195 107 0.75 

Ditto ditto ..| 4 144 61 0.65 

Bessemer hard steel .. 172 60 0.44 

Fine crucible cast steel 84 28 0.62 








It will be seen that the hardness, as indicated in column 
‘*tempered,” is not directly as the proportion of carbon ; 
a marked example being the wire with 0.75 carbon, which 
is far softer than that with 0.62. The author might here 
have doubted the truth of the magnetic balance, if he had 
not previously verified its results by mechanical tests. 
In order however to test the accuracy of the results, the 
wires S° and Z were bound together, heated together to 
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Tempering.—The influence of tempering upon the 2. That a pied mild and homogeneous temper is * bs 
magnetic retentivity, or molecular rigidity, has been | obtained in cil.+ ; r 
shown in every piece of iron or steel yet examined.| 3. That thetempers or degrees of hardness, when steel i) | 
Swedish iron hardens but 10 to 20 per cent. by temper- | is let down through the various colours, vary with the | | } 
ing, whilst cast steel hardens 300 per cent. ;* the mole- | kind of steel tempered, as well as with the heat from oi ! = 0 
cular rigidity of tempered steel being eighteen times greater | which it has been let down. rr 8 a z : 
than that of soft iron. The influence of different methods of | os 
tempering on erucible steel is shown in Table III., rang- | TaBLE IV. 
ing from its ultimate molecular rigidity to its ultimate | — ee ene ae See ES l 
softness when annealed. |Magnetic Capacity.| Chemical Analysis. 
Taste III, | ef 13 | —— 
3 , a a | | 
Magneti 23 /g.| z 
‘. . , | Magnetic ZO $e 2 = } } 
Crucible Fine Cast Steel Tempered. | Mark, | Capacity. Brand. | Quality. os ie a) |; & | | |} a e | 
} -— | feae | 3 > is | -t 2 a | 
Bright yellow heat, cooled completely in | $= 2 iVo} & | 3 | 2 : : | S| 3 = oul 
O° Seer a [S@8/23/ 2/2/2818 1812181] 8 | £7 
Yellow red heat cooled completely in cold 3 22 g =| ~ 1 S | -e i S = 3 sia] gs 
water .. Be ne * . ; 32 BRK |) 82) os | | eB o Z m| & = i 
Bright yellow, let down in cold water to B — aceite } ae reel = —|— = basin 
straw colour .. a4 “ie ae ccf ee 33 ohms. | tons.| deg. | deg. | deg. | | | 
Bright yellow, let down in cold water to Best Swedish charcoal iron, No. 1 .. 191.52 | 98 | 280! 525 435 | 0.09 | trace | trace | 0.012 | 0.06 | trace | 99.69 
Me? fw ae at | Dp 43 ss si No.2.. 198.40} 30 | 236| 510} 415|0.10 | ,, | 0.022 | 0.045} 0.03 | 99.70 
Bright yellow, cooled completely in oil = bl T a ma No.3... 31 | 275 | 503 | 395 | 0.15 | 0.018 | 0.019 | 0.058 | 0.234 | | 99.44 
” let down in water to white...) F 58 S ___ Swedish Siemens-Martin iron 384 | 165 | 430) 390 | 0.10 | trace | 0.035 | 0.034/0.324/ ,, | 99.66 
Red heat, cooled completely in wate G 66 H_ sw Puddled iron, best best va * 30 | 212] 340} 328 0.10 | 0.09 | 0.03 | 0.218 | 0.234 0.015 | 99.11 
” * ae H 72 Y! |Best homogeneous soft Bessemer steel 66.52 | 35 | 150} 291 } 255 | 0.15 | 0.018 | 0.092 | 0.077 | 0.72 | trace | 99.74 
Annealed .. J 84 ¥ ve ar agers 312.69 | 50 | 115| 172| 60 | 0.44 | 0.028 | 0.126 | 0.103 | 1.296 98.20 
Z__ Fine crucible cast steel 350.08; 55 | 50] 84] 28 | 0.62 0.06 | 0.074 | 0.051 | 1.584 » | 97.41 





We may from this represent graphically a diagram | 
which includes all methods of tempering ; and another | 
diagram which shall include all varieties of iron, from the 
softest iron to the hardest steel, intermediate qualities of 
hard iron and mild steel finding their place between the | 
two extremes. The first is shown in Fig. 2, in which the | 
figures are represented by lines (lettered as in Table III.) | 
erected from points on a horizontal scale, to meet a | 

* For instance, in Table LV. > | 7. lish 
iron No. 7 annealed is 525, tempered hard 425. On 
the other hand, the figure for cast steel annealed is 84, 
tempered hard 28. The reciprocals of these figuies give 


the figure for Swedish 





| 


* The author does not desire that Swedish iron 
should be considered as the softest of all possible irons, 


| or tempered cast steel as the final limit of hardness, 


They are simply the limits found during these researches, 
but they may possibly be widened by a more extended 
series of irons and steels. 

+ The author has found, by a method more complicated 
than here described, and by the use of the induction 
balance, that all tempers heretofore tried (excepting those 


| in oil) give a steel not homogeneous, and a temper let 
ules: | duwn to straw or blue has external strains differing from 
what may be called a scale of hardness, as shown in Fig. 5, | 


those of the interior. 





the same temperature, and plunged together in cold 
water; this was repeated several times, with the in- 
variable result that the wire Z with 0.62 carbon was 
glass-hard and could not be marked by a file, whilst the 
wire S> with 0.75 carbon could be easily cut by the same 
file. Again we notice that in Table IV., the wires T, 
called soft Swedish iron, contain precisely the same 
amount of carbon (0.15) as those Y’ in Table V. called 
Bessemer soft steel: but that whilst Y’ is comparatively 
hard when tempered, it does not become greatly softened 
by annealing. This is due probably to its greater propor- 
tion of some other ingredients. Similarly the wire 8 is 
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much softer than H in Table IV., both having a similar 
amount (0 10) of carbon. The hardness of when an- 
nealed is probably due to its greater proportion of phos- 
phorus or some other substance. ; 

It may be too soon totry and correlate the physical 
changes occurring in tempering with the corresponding 
chemical analyses ; but the author believes that he has 
shown reason to hope that we may eventually obtain, by 
uniting chemical with physical analysis, a more clear 
insight into the mysteries of iron and steel. 

Dividing Line Between Iron and Steel. — Mechanical 
tests, as well as chemical analyses, have failed to find any 
distinct line of separation between the numerous varieties 
of iron and steel. The physical method which the author 
has employed shows clearly that there is no dividing line 
between iron and steel. Te we glance at Fig. 3 we see 
that we have a continuous series from the softest iron to 
the hardest steel, and between them we have every 
variety of intermediate quality. In point of fact the sixty 
brands which have been tested fill up all the gaps; and by 
their means we could choose irons gradually hardening 
into steel, or steel gradually softening into iron. Thus 
ordinary iron is physically a soft steel, and steel a hard 
iron. All are hardened by temper; all are hardened by 
mechanical treatment, as hammering and rolling ; all are 
hardened by strains and stresses of any nature whatever ; 
the difference, though large, is only in degree. At the 
extreme end towards iron, mechanical hardening has a 
greater effect than tempering. At the steel end, “7 
ing has a greater effect than mechanical hardening. We 
might here suppose we could find a physical dividing line; 
but the author oe found some mild steels to stand just on 
that dividing line, which had previouly appeared the 
most satisfactory. We are thus forced to adopt an 
arbitrary line. Neither the mechanical nor physical 
methods will suffice to overcome the difficulty. Me- 
chanically a certain tensile strength has been proposed, 
the objection to which is that unless we take note of the 
physical conditions (such as whether soft, tempered, &c.), 
we shall have very different magnetic readings for what 
would stand as the same material. The addition of the 
ultimate elongation might to some extent weaken this 
objection, but would not remove it. The physical method 
would allow us to fix upon a certain molecular rigidity, or 
difference in the readings of the same metal annealed and 
tempered, as the boundary ; it would have, however, all 
the objection of being a purely arbitrary line. Chemical 
analvsis also fails to show a dividing line, as the same 
pruportion of carbon is accompanied by very different 

hysical results, if sulphur, phosphorus, &c., are present. 

n the author’s researches he has adopted the plan of 
simply reading an unknown piece of iron or steel in its 
annealed state ; if the figure stands above 400 deg. it is 
classed as iron, if below as mild or hard steel, according 
to its magnetic capacity. This happens to agree with the 
general classification at present in use, and suffices as a 
general division. 

Relations of Physical Forces in Iron and Steel.—Iron is 
by far the richest of all metals in its physical nature. It 
stands almost alone in its magnetic qualities, as well as in 
its tempering properties, and, while there is an evident 
relation between capacity fortemper and loss of magnetism, 
when tempered,* so these experiments show an intimate if 
not absolute relation between the electrical conductivity of 
iron, and its magnetic capacity. In Table IV., in the 
column of electrical resistance as given by Messrs. Smith 
and Co., we find a progressive increase of resistance, just 
as we find a progressive decrease in magnetic capacity. 
And there is an exact correspondence between the two 
variations ; as is shown graphically in Fig. 4, where both 
sets of figures are marked off on horizontal scales, and 
then lines are projected upwards for magnetic capacities, 
and downwards for electrical resistances, to meet on a 
common scale at 45deg. The molecular rigidity, observed 
by the author as a cause of hardness, gives at once de- 
creased magnetic capacity, and increased electrical re- 
sistance ; so that from the magnetic capacity we might 
deduce its electrical resistance, and vice versd. A very 
remarkable phenomena is that this only holds true in the 
limited sphere of elastic rotation, which the author has 
already described. 

This demonstration the author believes to be of great 
theoretical value, and in a future paper, upon the theory of 
magnetism, its importance willbe shown. In this paper 
the author has tried as far as possible not to bring theo- 
retical considerations forward ; in the results presented 
we are dealing with proved facts. 

Another extraordinary relation of physical to mechani- 
cal tests may be mentioned. In Table IV. the tensile 
strength bears no relation either to the magnetic or 
electric qualities. On increasing the electromotive force 
in the magnetic balance, all the readings became con- 
fused ; there was no longer any fixed relation as to hard- 
ness, nor any other quality. But on again forcing the 
magnetism to a very high point, the figures for magnetic 
capacity were found to bear exactly the same relation to 
each other as those for tensile strength. This, however, 
may have been only an accident, as it only seems true at 
panes in relation to the wires in Table IV. ; but it gives 

ope that by a new method we may some day be enabled, 
not only to deduce electrical conductivity from magnetic 
capacity, but also tensile strength. Already in Table LV. 
we notice a close relation between molecular rigidity, as 
indicated by the figures for the annealed wires, and 
tensile strength. This is shown graphically in Fig. 5, 
where the reciprocals of the figures for the annealed wires 
are used to form a scale of hardness, and it is seen that 
the figures for hardness rise with the figures for tensile 
strength. The only exception is the wire H, but the 

* This is shown in Table IV. and Fig. 3, where the 
proportion of magnetism lost by tempering is seen to 
increase markedly as we pass from soft iron to hard steel, 








cause of this is clearly the small difference between its 
capacity as annealed and ee 

eaving aside all theoretical considerations and hoped- 
for improvements in the methods of observation, the 
author believes that he has demonstrated clearly that, by 
the aid of the instrument and methods described, we can 
at once determine the physical state of iron, as influenced 
by tempering and mechanical hardening, from the ultimate 
degree of softness to that of hardness; that we can at 
once determine the best iron for electro-magnets, and the 
best methods of softening it, as well as the best steel for 
permanent magnets, and the best temper to be given to 
it. He therefore ventures to hope that the magnetic 
badance will prove an aid of no small value in all researches 
into the physical state of iron and steel. 
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2773. Weighing Scales: A. H. Emery, New York, 
U.S.A. [8d. 10 Fiys.]—This relates chietly to beam scales in 
which the weight and the load to be weighed are suspended from 
opposite ends of the beam. This contains thirty-seven claims. 
(June 5, 1883). 


2776. Pressure and Vacuum Gauges, &c.: A. H. 
Emery, New York, U.S.A. [8d. 7 Figs.|—The gauge is 
constructed with a case containing a system of levers connected 
to the case,and to one another by flexible plates. The inven- 
tion can be adapted for the purposes of a weighing machine or 
dynamometer. This contains twenty-three claims. (June 5, 1883). 


2777. Machin for Testing the Strength of 
Materials, é&c.: A. H. Emery, New York, U.S.A. [1s. 10d. 
53 Figs.]—-The testing machine is adapted for producing and in- 
dicating strains of either tension, compression, or torsion, or 
transverse loadson metallic bars, rods, plates, and other struc- 
tures. This relates further to a power accumulator and tothe 
construction of a scale for indicating the strain, &c., and con- 
tains 112 claims. This and the two preceding specifications (viz., 
2773 and 2776) cannot be abridged within our limits. (June 5, 1883). 


2822. Apparatus for Putting Instruments Connected 
with a Central Telephone Station into Communica- 
tion with each Other: W. R. e, London. (G. A. 
Cardwell, New York, U.S.A.) (6d. 3 Figs.|—Each subscriber has 
at his own station apparatus comprising a transmitter, a receiver, 
a magnetic ‘‘ call,” a switch by which the battery or the telephonic 
apparatus is connected to the line, and an indicator having a dial 
with numbers upon it corresponding to the various subscribers to 
the system, and an index hand which normally points to the num- 
ber denoting that station, and is rotated by a spring pawl actuated 
by an electro-magnet. Each line is provided with a mechanical 
motor at a central office, a wheel or hand operated by the said 
motor and forming a part of the line, an electro-magnet in the 
line capable of releasing and arresting the motor at certain de- 
terminate points, and one or more contacts around the path of the 
wheel or hand, forming terminals of the other lines. (June 6, 1883). 


2834, Rotary Engines: T. Nordenfelt, London 
(Partly G. W. Garrett, Stockholm). (6d. 6 Figs.)—The motor 
consists essentially of a cylindrical drum which when acted on by 
pressure revolves eccentrically within a cylinder, the inlet steam 
being separated from the exhaust by means of a plate moving 
radially in a sheath attached to the cylinder. The illustrations 


represent a compound motor comprising four drums revolving 
in two cylinders arranged in pairs, acting respectively as high and 
low pressure cylinders. The two drums d! d2 of each pair of 
cylinders are fitted upon square parts of an axis c so that they are 
capable of a radial movement upon it, and are thus kept in con- 





tact with the surface of the cylinders by centrifugal action. Two 
movable partitions or dividers e! e* inclosed in spaces in the main 
castings are also in contact with the drums, and their breadth at 
the point of t bears a definite proportion to the eccentricity 
of the drums. The dividers e! e* are connected respectively by rods 
to the ends of the rocking levers g! g*, whose other ends are 
similarly connected to the dividers of the other pair of cylinders 

Each pair of cylinders is provided with eight stationary valves 

The {motive fluid enters by the pipe m, and passes by a valve and 
a channel in the divider e! to the space around the drum dt, forcing 
the drum and axis to rotate. The motive fluid then exhausts by 
a valve and pipe o4to the low-pressure cylinder which itenters by 
a valve, and po operating the drum d* exhausts by a valve and 
the pipe n. The other four valves are for use when the engine is 
required to be revolved in the opposite direction, the eight 
valves being connected together so that one set of four is open 
and the other closed ; x 2 are packing rings on the end walls of 
the drums. If the motor is required to revolve in one direction 
only, the valves are not required. (June 7, 1883). 


2855. Electrodes Used as Earth Plates: D. G. 
Fitz-Gerald, London. (4d.)—The anode earth plate is con- 
structed of a readily oxidisable metal or of a conductor such as 
carbon surrounded with a considerable mass of readily oxidisable 
material such as lead or iron in a porous or finely divided condi- 
tion, The cathode earth plates are constructed of a conductor 
such as carbon or lead surrounded with a considerable mass of 
oxidising material such as plumbic peroxide or other mate- 
rial capable of absorbing or effecting a chemical combination 
with hydrogen. The plates thus constitute unpolarisable earth 
plates. (June 7, 1883). 

2857. ay ayy of Generation and Distribution of 
Electricity for Light, Heat, and Power: T. J. Hand- 
ford, London. (7. A. Edison, Menlo Park, N.J., U.S.A.) 
(10d. 7 Figs.J}—The patentee refers to his Specification 6199 of 
1882 (abstracted in our issue of August 31, 1883) in which the 
generators are connected in series and have + and — leads ex- 
tending from them, and p ting ductors connected to 
the conductors between the generators, the translating devices 
being in multiple are circuits across either the + or — lead and 
one of the compensating conductors. In order to keep equal 
numbers of translating devices in circuit between the compensat- 
ing conductors and each lead, means are provided for changing 
the connections of a group or groups of translating devices, 
Referring to the illustration, 1,1 and 2,2 are the main leads 
and BBis the comp ting conductor. The translating devices a 
are included respectively in the circuits 3, 4 and 3, 5, and by 
means of the contacts x y the translating devices a? can be 
included in either a circuit 3, 4 or 3,5. The preferred apparatus 
for effecting the change of connections consists of two electro- 
magnets, each energized from one side of the system and acting 
oppositely upon the circuit controller. Or circuit controllers 
operated by clockwork, may, at predetermined times, be caused to 
effect the change of connections. Or the devices may be controlled 
from the central station, each controlling apparatus being con- 
nected to a circuit running back to the central station instead of 
to the compensating conductor, so that by closing the circuit a 
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the central station, the devices will be operated. 
may both be operated and controlled from the central station, 
all the magnets which operate in one direction being placed in one 
circuit leading to the central station, whilst those which act in 
the opposite direction are placed in another. That circuit js closed 


Or the devices 


which includes the magnets (which are arranged to under 
different amounts of current) operating in the required direction, 
and this circuit also includes an adjustable resistance so that only 
such an amount of current will flow as will suffice to energize 
the proper number of magnets. In order to keep the electro- 
motive force in one lead equal to that in the other, each generator 
has its field cores ina multiple are circuit 17,18, and each circuit 
contains an adjustable resistance R'. In another system of dis- 
tribution, all the + inductors are connected together at intersect- 
ing points, and likewise all the negative conductors, feeding cir- 
cuits leading from the respective terminals of the generators to 
different parts of these conductors. A system of intersecting 
compensating conductors connected together at their intersecting 
points extend parallel with the intersecting main conductors, and 
are similarly connected to compensating feeding circuits. Each 
translating device is connected across from a compensating con 
ductor to either a + or — mainconductor. (June 7, 1883). 


2862. Making Refined Cast Steel from Inferior 
Wrought Iron, &c.: T. Sheehan, London.  [4d.}|— 
Granular limestone is put ina layer of 1 in. thick in the bottom of 
a box and covered with an inch plate of sheet iron having an inch 
slot lengthways through the middle, and thir layers of scrap 
iron and acompound are alternately placed in the box, which is 
then heated for about ten hours, and afterwards withdrawn from 
the furnace and allowed tocool. The compound consists of hard 
wood charcoal saturated with a solution of muriate of soda 110 
parts, bicarbonate of soda 80 parts, bisulphite of soda 70 parts, 
and sulphite of zinc 40 parts. An oscillating ingot machine is 
used for stirring and agitating the liquid steel until it becomes 
cool and stiff, and consists of a trough mounted on legs, and with 
a movable bottom. The ingot moulds are placed in the trough. 
(June 8, 1883). 

2866. Roadways for Tramcars, &c.: T.E. Knight- 
ley, London. [4d. 1 Fig.J|—Parallel rails of iron or steel are 
laid in close proximity, and are embedded in wooden blocks. The 
rails are [T-shaped in cross section. The wheels of the tramcars 
have no flanges, and are wider on the face than the spaces between 
the rails, (June 8, 1883), 

2874. Treatment of Tin and Terne Plates: D. 
Grey, Maesteg, Glam. [(4d.)—Linsecd oil, resin oil or pine 
oil as simple fluxes ; and compound fluxes, consisting of linseed oil 
and crude or refined resin oil mixed together, or of either Ran- 
goon oil, castor oil, or cotton oil mixed with linseed oil, may be 
substituted in the treatment of tin and terne plates instead of 
palm oil. (June 8, 1883). 

2886. Stoves or Air-Heating Apparatus: S. C. 
Davidson, Belfast. (8d. 10 Figs.|—The stoves described in 
Specifications 4773 of 1877 and 968 of 1880, are modified in order 














ENGINEERING. 


133 











Fes. 8, 1884. ] 





t them for employiment of gas instead of coal, coke, or 
por This relates aoe t6 the substitution of a new lining for 
the right and left sides of the fireplace in lieu of the false sides 
described in Specification 968 of 1380, to supplying highly-heated 
air to the top of the fire at the back end, and to applying a 
pyramid-shaped top as an air port for the exit of the hot air. 


(June 9, 1833). sail sine, italia 
tors for Steam, 
2889. Indicators fo: eet eciton. | (6d. 


es: J., G., and J. T. 5S. 

by ye or more indicator cylinders are fitted to one drum 
or rollerfor the purpose of taking the simultaneous diagrams of 
the boiler pressure, cylinder pressure, cylinder vacuum and con- 
denser vacuum, and by using pencils of differert colours, such 
diagrams can be distinctly read. Referring to the illustrations, the 



































drum barrel or roller a is operated by a cord attached to any con- 
venient reciprocating part of the engine whose motion coincides 





with that of the piston. The pistons d working in the cylinders ¢ 
are fitted with piston rods carrying crossheads f. The pencils h 
are carried in ssc operated upon by the spiral springs g and 
pistonsd, and are withdrawn from contact with the drum by 
means of the shaft / (mounted in eccentric bearings m) and cranks | 
mi, (June 9, 1883). 


2890. Hot-Water Boilers and Steam Generators : | 
J. Collier and M. H. Smith, Halifax. (6d. 9 Figs.j—| 
A dome-topped firebox has its sides, forming the outer and inner | 
shell or waterway, connected by two concentric tubes, the annular 
space between the two tubes being a waterway, and the interior 
of the inner tube forming a fire flue. Or instead of the annular 
cross waterway and one main fire tube, one or more cross water- 
way tubes, and two or more longitudinal fire tubes may be em- 
ployed. (June 9, 1883). 


95. Production of 


| 
| 


28: ht by Electricity, and 
Apparatus therefor: W. P. ompson, Liv 1. 
(R. J. Sheehy, New York). (6d. 8 Figs.|—This relates to electric 
arc lamps. The clutch mechanism consists of two clamping wheels | 
situated upon opposite sides of a smooth metallic vertical rod, to 
which the movable electrode is attached. The clamping wheels 
are pivotted eccentrically to the lower ends of two links connected 
at their upper ends to one end of a lever, whose other end is con- 
nected to the armature of a shunt electro-magnet. The clamping 
wheels are also eccentrically pivotted to two levers at a point 
above, and further away from the carbon than, the point at which | 
the links are pivotted. A helical spring acting on these levers | 
tends to force the clamping wheels together, but when the current | 
exceeds its normal strength, a second shunt magnet operates so as | 
to separate them and allow the carbon to feed forward. On the | 

| 





slightest current passing through the first-mentioned shunt magnet 

its armature is attracted and draws up the links, causing the 

clamping wheels first to grip the rod and then to raise it and strike | 
the arc. When the lenyth of the arc becomes too great, the second | 
shunt magnet attracts its core and separates the clamping wheels. 
The motion of the armature of the first-mentioned magnet is 
limited by a set screw, In order to cut the lamp out of action, | 
the armature of the first-mentioned magnet operates by a link and 
paw! (when the current passing through it is sufficiently great) to 
turn a ratchet wheel and wind up a helical spring. This helical 
spring is connected to a wheel normally held in check by a stop on 
a léver, but when the current passing through the second-men- 
tioned magnet is abnormally great this stop is removed and the 
teeth on this wheel come in contact with another stop and short- 
circuit the lamp. Should the carbons now feed together the weight 
of the upper carbon depresses the lower carbon, and by connect- 
ing mechanism removes the last-mentioned stop and allows the 
escapement wheel to rotate until stopped by the first-mentioned 
stop, and thus the lamp is again put in circuit. A device is pro- 
vided for automatically reporting the failure of any lamp in 
circuit, and for denoting the particular lamp. The second-men- 
tioned electro-magnet operates when its magnetism is sufficiently 
increased, which mechanism successively introduces into and 
withdraws from the main current a special resistance a proper 
number of times to transmit a distinguishing signal. (June 9, 
1883). 

2902. Safes: H. W. Chubb, London. [6¢.1 Fig.)— 
The main frame is formed of a rolled bar of trough-like section, 
having a recess or rebate to receive the edge of the door or lid. 
(June 11, 1883). 

2907. Machinery for Moulding and Compressing 
Carbonaceous or other Materials into Bricks or 
Blocks: J. H. Johnson, London. (¢. J. P. Coufinhal, 
Paris). (6d. 4 Figs.)}—The materials are compressed by two 
plungers acting simultaneously upon opposite sides of the blocks, 
the intensity of pressure being controlled by the employment of 
springs or yielding connections for transmitting the pressure. 
The material is presented to the compressing and expelling plungers 
by a rotating mould table, whose movements are produced and 
controlled by means of worms or cylinders provided with cam 
grooves of such form as to obviate sudden strain on starting and 
stopping the table. (June 12, 1883). 

2908. Apparatus for Regulating the Feed in Roller 
Mills for Grinding Grain: T. Inglis and C. Herbert, 
Edinburgh. (6d. 4 Figs.)|—Two feed rollers are placed hori- 
zontally at the bottom of the hopper. The back feed roller, which 
is driven as usual, and suitably grooved, is geared with the front 
feed roller, which is smooth (or may be grooved at the end when 
operating upon light material) so as to give it a slower or retard- 
ing motion. The front feed roller is mounted on suitable spring 


bearings, the distance between the centres of the rolls being ad- 

justable by means of set screws. (June 12, 1883). 

Smali Pyrites and 
M. Finch, 





2913. Apparatus for Burnin 


Calcining Ores and other erals : 





Silvertown, Essex, and W., J., and 8. Willoughby, 
Plymouth. (6d. 11 Figs.|—A continuous flue so constructed as 


to form a furnace isemployed. The bottom of the flue is prefer- 
ably an inclined plane, and the flue is arranged about a central 
pillar, the bed being formed in sections, and openings being pro- 
vided at various heights in the exterior walls. The mineral enters 
at the highest door, and descends, being helped forwards by 
means of the doors. (June 12, 1883). 

2914. Railway Wheels, &c.: A.Longsdon, London. 
(A. Krupp, Essen). (6d. 11 Figs.}—The body and rim of the 
wheel are formed either by forging or rolling, or by both, in such a 
manner that the outer side of the body of the wheel and the inner 
side of the rim are provided with a projecting part or parts all 
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round, the oblique edges of which fit on to or into one another. 
Both parts are then heated to a welding heat and welded together 
in a die either by hammering or by a press. Figs. 1 and 2 show 
the two parts formed with corresponding projections A and B, and 
Fig. 3 shows the parts laid in position for welding. (June 12, 1883). 


2918. Buoys or Floats: H. J. Haddan, London. 
(V. Vidal, Pignans, France). (4d. 4 Figs.}—A number of discs 
are formed of cork waste mixed with asuitable binding material 
and arelaid upon each other with their flat sides, and pressed 
together to give the necessary adhesion. A groove is cut on 
diametrically opposite sides, and serves to receive a band or hoop 
of metal. (June 12, 1883). 


2921. Roofing Tiles: C, Major, Bridgwater, Som. 
{6d. 12 Figs.)}—The tiles are provided with undercut or recessed 
parts atthe upper top corners to interlock with corresponding 
undercut or recessed parts of the adjacent tiles. Each tile hasa 
rib at the underside of its lower end with a pair of ribs at the 
upper side of its higher end. Aweb is formed at the upper part 
of one of the sides and a recess at the upper part of the other 
side, and beyond this is a rib or ridge. (June 12, 1883). 

2922. Electric Meters : J. E. H. Gordon, London. (éd. 
4 Figs.|—The part of the apparatus actuated by the electricity is 
arranged to move freely, and a clockwork mechanism operates 


| the counter at short intervals through a distance depending on 


the position of the part moved by the electricity. Referring to 


| the illustration, a short tube A of soft iron is mounted upon a 


horizontal axis, and is free to play between two poles C of an 
electro-magnet, through the coils of which the current or some 
known part of the current to be measured is passed. A weighted 
arm on the axis keeps the parts in the position shown when no 
current is passing. A pointer F is also fixed to the axis. A disc 
E is secured upon the axis, and is of such shape that when no 
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current is passing the vertical radius has its maximum, and that 
as the deflection from this position increases, the vertical radius 
diminishes. Both halves of the disc are shaped alike to counter- 
balance one another, and the edges are preferably roughened. 
One arm of a lever bears upon a notched wheel on a minute axis 
of a clock, and its other arms rests upon the short arm of a lever, 
whose longer arm keeps the arm of the first-mentioned lever bear- 
ing on the periphery of the notched wheel, and when it enters a 
notch in the said wheel, the longer arm of the second-mentioned 
lever (which is normally just clear of the edge of ‘the disc when in 
its zero position)-is free to descend to an extent determined by 
the vertical radius of disc. The end of this lever is again raised 
by means of the notched wheel, and operates a ratchet wheel. In 
another method the lever is allowed to descend on to the end of the 
core of a solenoid. (June 12, 1883). 


2923. Carriages for Heavy Ordnance: W. Ander- 
son, London. ([6d. 6 Figs.)—A compensating cylinder for 
bringing the gun fully down to the loading position when the re- 
coil is insufficient is employed with the hydraulic lifting apparatus 
operated by air compressed by the recoil. The compensating 
cylinder contains a piston which can be allowed to recede to permit 
water or liquid to flow out from the hydraulic lifting apparatus, 
and can be forced back to return the said liquid. Referring tothe 
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illustration, one side of the piston of the hydraulic cylinder E forces 
water into the reservoir H and the other side draws it from a tank 
during the recoil of the gun, and during the return movement of 
the gun the water previously drawn in passes to the other side 
of the piston. The gun is elevated or depressed by means of teeth 
on the gun and the gearing R and handwheel P. The gun is 
mounted upon trunnions carried in a block B connected by links 
with the bed frame or platform D of the turntable. (June 12, 1883). 

2925. Obtaining Motive Power: A. W. L. Reddie, 
London, (7. Mc M. Wilson, Bergen, Norway). (8d. 16 Figs.J— 
This relates tothe obtaining of motive power from intermittent 
hydraulic pressure communicated to a liquid confined in a closed 








curved resilient tube, its free end being in connection with a 
crosshead from which a reciprocating motion can be taken. The 
principle of action is the alternate imparting of pressure toa body 
of water contained in the curved tube and releasing it from pres- 
sure, by which means the resilient tube is straightened, and then 
allowed to recover its normal form, (June 12, 1883). 


2927. Gas Motor Engine: F. H. W. Livesey, Lon- 
don. [6d. 1 Fig.)—The pistons of the working cylinder A and 
air compressing — Care connected to two parallel cranks on 
the shaft B. ‘ A displacing piston D is connected to a crank on the 
shaft B which is opposite to the before-mentioned cranks or 
slightly in advance of that position. The gas pump F is worked 
from an eccentric, and its piston serves also as the ignition slide. 
The operation is as follows: The piston of the air-pump C by its 
outstroke drawsin air by a valve c and forces it by its instroke, 
through a discharge valve d into the displacer cylinder under the 
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piston D, and partly into the combustion space G. Thegas pump 
F then delivers a charge of gas into the space G, and at about the 
middle of the instroke at F, itis ignited by means of the passage f, 
and the displacer piston making its instroke continues the flow of 
air into G, whilst the gas pump is delivering gas. The compart- 
ment shown to the right of G is filled with refractory fragments 
through the interstices of which the flame has to pass. After the 
working fluid has expanded in the cylinder A, the exhaust valve 
H is opened. I is the external gas flame. The pressure on both 
sides of the piston D is equalised by a passage. (June 12, 1883). 


2932. Construction and yo" of Cowls, 
Exhausters, or Ventilators for eys, Railway 
Vehicles, Ships, &c.: J. W. Holland, London. [sd. 13 
Figs.}|—A larger or air tube surrounds the flue tube and the upper 
parts of these two tubes are turned over so as to make the outlet 
in a downward direction. A hood carrying a vane blade is at- 
tached to the air tube. The revolving cowl may be mounted on 
glass rollers. Instead of the tubes being turned over, the top ends 
may be covered with an inverted cone. Several other arrangements 
are shown. (June 12, 1883). 


2933. Method of and Apparatus for Indicating 
and Signalling the Depth of Water, for Use in Ships, 
&c.: R.I. Barnes and H. S. Heath, London. [é6d. 9 
Figs.}|—This relates to apparatus for automatically giving a signal 
or an alarm by means of electricity when a ship approaches 
shoals, rocks, or earth at any fixed or predetermined depth of 
water. The apparatus is lowered by means of a sn.all winch to 
the required depth, which is indicated by a counter attached to 
the winch, the cable carrying the conducting wires. The ap- 
paratus meeting with a solid obstacle causes levers to make a 
contact and operates the alarm apparatus. (June 13, 1883). 


2937, Steam Tricycle: J. Imray, London. (la 
Société Hemart et Cie., Paris). [6d. 3 Figs.}—The driving 
mechanism consists of two steam cylinders, the crankshaft of 
which is connected to the driving gear by means of friction 
clutches whereby one road wheel can be rendered fixed, whilst 
the other is made to rotate for the purpose of turning the vehicles. 
(June 13, 1883). 


2940, Gas Stoves: H. J. Haddan, London. (2. 
Kuischer, Leipzig). (6d. 8 Figs.)—A series of horizontal pipes 
are placed over the burner, and also some inclined pipes. These 
pipes are externally heated by the gases, and serve to heat air 
passing through them. The gas supply regulating valve is con- 
nected with a valve for controlling the area of the outlet for the 
gases of combustion. In a cooking stove a suitable tube is placed 
over the burner, and over this tube the air-heated pipes are 
placed, or the tube may be replaced by a coil for heating water. 
(June 13, 1883). 


2943. Fastening or Clamping Apparatus Applic- 
able for Builders’ Scaffolding: W. P. Thompson, 
Live: 1. (C. Mansion, Paris). 6d. 10 Figs.)—One form 
of attachment consists of a cramp of two half-round parts made 
to firmly clasp the pole or mast, and to this is attached a ring or 
buckle from which a loop chainis suspended. The chain is passed 
round the transverse pole, then round the mast, again round 
the transverse pole, and to the ring or buckle. (June 13, 1883). 


2944. Driving Centrifugal Machines: A. Watt, 
Liverpool. (8d. 6 Fiys.J|—An electro-motor is attached by 
means of an elastic or, swivel joint to the shaft of a centrifugal 
machine of ordinary construction. The joint may be made of a tube 
of india-rubber. The outer casing of the apparatus may be con- 
structed so as to support or form the field magnets of the motor, 
and the revolving drum or basket, the armature; or the casing 
may act as the armature, and the revolving drum as the field 
magnets. The speed is regulated by means of an adjustable re- 
sistance coil in the circuit. (June 13, 1883). 


2946. Apparatus for Consuming Smoke: C. Mace 
and J. Brewster, Sunderland. [6d. 8 Figs.}|—The “dead 
plate” is formed with an air box or boxes fitted with doors, by 
which the admission of air can be regulated. The air after passing 
through the box or boxes and being heated is thrown into the 


























furnace through openings in the front of the dead plate. Open’ 
slots are also provided in the ledge on which the firebars rest. 
The furnace bars are preferably cast in pairs with very thin webs, 
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nearly “ knife-edged,” and tapered so as to be considerably deeper 
at the back end than at the front end. The heated air, after 
passing along between the bars, is admitted through openings in the 
frent part of the bridge plate to the hollow bridge. Air can also 
be admitted from the ash-pit by adjustable doors. Referring to 
the illustration, the air boxes 2 are provided with adjustable doors 
3, and the bridge 7 is formed with a hollow box and an adjustable 
door 10 operated by the bar 11. The courses of the air are indi- 
cated by the arrows. The air may pass out in front of the bridge 
as shown, or behind the bridge. (June 13, 1883). 


2949. Susnlgting Wires or Electrical Conductors 
for Dynamo-Electrical Machines, &c.: J. H. John- 
son, London. (La Société A. Chertemps et Cie., Paris). [4d.] 
—The oxides or oxygenised compounds of silica, boricacid, alumina, 
or magnesia, preferably in a gelatinous condition, are applied to 
the conductorin the form of a coating, and the water contained in 
this coating is afterwards driven off by evaporation by means of 
a drying stove, orin the open air, or by causing an electric current 
to pass through the conductor and gradually heat it. Organic 
substances may be combined with the inorganic insulating com- 
pounds. (June 13, 1883). 


2953. Apparatus Apetinehte to Steam, Hydraulic, 
ana other Motors for Increasing the ciency 
thereof: T. Morgan, London. (Bonicard and Huet, Bor- 
deaux, France). (6d. 2 Figs.|—The crank of the motive power 
engine is jointed to one extremity of a link which is joined to two 
parallel levers, one of which works upon a fixed fulcrum and the 
other of which is connected to a crank on the axis to which the 
power isto be transmitted. The two parallel levers are connected 
together on the other side of the fixed fulcrum by a link parallel 
to the first link.. The two shafts rotate at the same speed ‘‘ whence 
arises the difference in the effective power.” (June 13, 1883). 


2955. Regenerative Lamps and Gas Burners: C. 
Pieper, Berlin. (H. Studer, Paris). [6d. 3 Figs.)|—The 
air-heating apparatus consists of two concentric cylinders between 
which are arranged channels alternating with each other, one 
set being adapted to convey upward the products of combus- 
tion from the flame, and the other set serving to conduct air down- 
ward to the flame. (June 14, 1883). 


elling Moulded Articles of Ceramic 

ry, Materials: C.D. Abel, London. 

(A. Schierholz, Plaue, Thuringia). (2d.}—The burnt or baked 

article is covered with ordinary enamel colours, and whilst these 

colours are still sticky, small solid glass beads are strewed over 

it, after which the article is subjected to heat in a muffle until the 
said covering melts. (June 14, 1883). 


2971. Burners: Sir J. N. Douglass, London. (4d. 
2 Figs.]—The deflectors described in Specification 84 of 1881 are 
applied to burners of one ring. The deflector is composed of an 
euter deflecting plate, and one or more interior division rings in 
connection with a glass chimney. (June 14, 1883). 


2977. Raising and 
Portable and other 
Grantham. (6d. 4 Fige.|—The chimneys are raised and 
lewered by the aid of a windlass mounted on the smokebox, 
boiler, or framing of the engine in conjunction with a chain 
attached to the upper portion of the chimney. The chain passes 
over a projecting arm and guide pulley carried respectively by 
the joint ring at the lower part of the chimney and by the chimney 
base. A helical spring in a spring box serves to start the chimney 
from the perpendicular when lowering, and acts as a buffer when 
raising. (June 15,1883). 


2978. Creating a Vacuum in the Bulbs of Incan- 
descent Electric Lamps: C. H. St Forest Hill, 
Surrey. [id. 1 Fig.]—The bulb in which the vacuum is to be 
created is inclosed in a casing, box, or covering made of asbestos 
or other non-conductor of heat. This casing, during the final 
exhaustion, when a current of electricity is passed through the 
bulb,‘retains the heat, which enables a yery high vacuum to 
obtained. (June 15, 1883). 


2981. Autotypographical Machine for Engravin 

for Printing: L. A. Groth, London. (D. F. 
Berdugo y Ortiz, Madrid). [8d. 4 Figs.}—A semicircular series 
of concentric keys and mallets with interchangeable letters are 
so arranged that on being pressed they all strike the same spot, 
the letters being impressed in plastic matter contained in a 
movable box. An india-rubber ring witha guard is arranged 
over the letters so as to obtain the same depth of impression inde- 
pendently of the pressure used. (June 15, 1883). 


2982. Lifts: H. J. Haddan, London. (R. Liebig, 
Leipziy). (4d. 4 Figs,|—The inside of the guide posts along 
which the platform or cage travels, is provided with teeth, and 
the underside of the platform with two toothed arms or catches 
placed opposite the teeth, so that whenone of the two ropes from 
which the ends are suspended, breaks, the platform tilts and causes 
one or other of the arms or catches to engage with the teeth. 
The platform is supported by girders placed underneath, the 
ropes being attached on the sides. (June 15, 1883). 


2984, Manufacture of Electric Wire Conductors 
and Insulators: J. Greenwood, Bacup, Lance. [4d.)— 
Pulverised furnace slag, domestic ashes, and hydraulic or carbonate 
of lime, are subjected to an intense heat and added to a melted 
mixture of tar or Trinidad pitch or bitumen and resin witha small 
proportion of a mineral or other oil, and with or without sulphur, 
the whole being thoroughly mixed by heated rollers. The whole 
is worked to a paste and submitted to a pressure to form it into 
slabs. For carrying electric conductors the slabs are formed with 
V grooves, in which the conductors are placed and covered with 
the plaster composition. Or the conductors may be placed in a 
wooden trough and the plastic material poured round them. The 
material is poured into suitable moulds to form battery cells or 
other insulators. (June 15, 1883). 


2994. Electric Incandescence Lamps: A. M. Clark, 
London. (J. M. A. Gérard-Leseuyer, Paris). (6d. 9 Figs.]— 
A pair of fine carbon pencils are inclined 
Fig. 7 Fig: 2. so as to cross one another, and are con- 
nected at the crossing point by traversing 
holes ina small carbon disc. The pencils 
enter the disc at its opposite faces, and 
the disc lies in a plane between the car- 
bons. The pencils may be passed through a 
carbon ring which is then filled with car- 
bonaceous paste. Figs. 1 and 2 show the 
inclined pencils connected at their meet- 
ing point by a small ball of carbonaceous 
paste, the two pairs of carbons being in- 
clined towards each other in Fig. 1 and 
parallel to one another in Fig. 2. Two or 
more pencils may be united in series by 
means of small balls of carbonaceous paste. 
The carbons are in all cases mounted in 
small carbon sockets 6 in which the pla- 
tinum conductors are embedded. The usual 
glass bulb may be enveloped in an outerglobe. (June 15, 1883). 


3014. Engines to be Worked by Steam: C. Baum- 
garten, Berlin. (4d. 3 Figs.J|—The power is transmitted 











from the piston to the crank by a slide piece connected with the 
piston and slotted in such a form that the crank, on the piston 
reaching the end of its stroke, has yet to pass through an angle of 
45 deg, to reach the utmost extent of its stroke in the same direc- 
tion while the piston is about to go back, and continues to exert 
a pressure upon the crank-pin in the direction of rotation. The 
slide valve is operated by means of levers placed near the end of 
the stroke of the slide piece. The levers have spring — 
and by means of pins operated by the governors and acting on 


on projections, the degree of expansion is varied. (June 18, 
1883). 


3024, Machinery for Dividing Rails or Rail Ends 
into Sections: H. Britten, Sheffield. (6d. 7 Figs.)— 
This consists of one or more circular cutters for nicking the rail, 
and a rotary or reciprocating press for breaking off the parts of 
the rails where nicked. (June 19, 1883). 


3026. Manufacture of Carbon Plates: R. Apple- 

arth, London. [2d.]—Carbon paste is pressed into or through 

ies or moulds, so as to impart to it a fluted, ribbed, grooved, or 
corrugated form on one or both sides, and it may be perforated. 
(June 19, 1883). 

3038. Annealing Chilled and other Iron Castings: 
W. R. Lake, London, (EZ, Jenkins and A. Law, Mel- 
bourne, and W, Price, Carlton, Victoria). [4d.]—The castings 
are suddenly immersed when at a dull red heat into a liquid pre- 
ferably consisting of treacle and water of a specific gravity of 
1.005. (June 19, 1883). 


3042. Breechloading Cannon and Ammunition 
therefor: S. Pitt, Sutton, Surrey. (RK. S. Ripley, 
Charlestown, S. Car., U.S.A.) [8d. 9 Figs.]—This relates to 
the method of closing the breech of the cannon, and to different 
methods of igniting an elongated cartridge. (June 19, 1883). 

3046. Lathes for the Use of Watchmakers, 
Jewellers, &c.: A. M. Clark, London. (H. M. Potter, 
Williamsport, Penn., U.S.A.) [6d. 18 Figs.}—This relates toa 
lathe attachment for supporting, steadying, and working small 
articles of steel, brass, or iron, &c., and for securing the accurate 
turning or drilling of the same, (June 19, 1883), 


3072. page to be Used in the Casting of Iron: 
T. and J. Robinson, Widnes., Lanc. [6d. 5 Figs.)}—The 
well or tank is constructed with a cast iron or other shell a lined 
with refractory material b, and is provided with an inlet passage c 
(also of iron lined with refractory material) opening into the tank 














at the bottom, and witha tap-holed. The inlet way retains the 
impurities, and may contain wrought iron, lime, limestone, 
alkalies, carbonates, nitrates, or other suitable substances. A 
skimmer may be placed over the shoot f. In another method a 
U shaped vessel lined with refractory material is attached to the 
mould and retains the impurities. (June 21, 1883). 


3105. Steam Generator or Water Heater: H. J. 
Haddan, London. (J. M. H. Menay, Havre, France). [4d. 
2 Figs.}—The boiler comprises an ordinary cylindrical shell con- 
taining two systems of water tubes, each tube of one system in- 
closing a tube of the other. The inner tubes communicate at the 
upper end with the water space, and at the lower end with the 
outer tube which is in contact with the hot gases of combustion. 
(June 22, 1883). 


3147. Appliances for Supplying Charges for Re- 
filling Cartridge Cases: 2s Morris, Blackheath, 
Kent. [2d.]—A coiled paper casing (preferably waterproofed) is 
prepared, one end of which is closed by twisting, folding, or 
otherwise, and into the closed bottom a bullet or shot is inserted 
and then the wad or wads, and upon these the charge of powder 
is introduced and the end then closedin. The complete charge 
is preferably inclosed in an outer wrapper. In reloading a cart- 
ridge, the end of the coiled paper is opened, the powder poured 
into the cartridge case, a wad introduced, and lastly the builet. 
The cartridge cases are made of such strength that they will not 
expand at the base on firing. (June 25, 1883). 


3163. Compasses or Dividers and Callipers: A. 
M. Clark, London. (W. H. Mitchell, Boston, U.S.A.) [6d, 
6 Figs.}—A wormwheel is held in the joint of the compasses, 
dividers, or callipers, and is flat on one side, and has a recess in 
the other side. A joint pin passes through the joint head and 
the wormwheel, and has a nut screwed in it. A worm held in 
one of the shanks or legs engages with the wormwheel, theobject 
being to readily and accurately adjust the distance between the 
points. (June 26, 1883).} 


3167. Incandescent Electric Lamps, &c.: BR J. 
Haddan, London. (2. H. S. Thompson, Kentucky, U.S.A.) 
(6d. 6 Figs.}—The loop or filament is attached to and insulated 
from suitable supports. The conductors are sealed in the globe 
and are connected to movable electrodes which bear upon the 
filament so as to include more or less of it between them. Fig. 1 




















is a section of the socket or lamp'holder, Fig. 2is an enlarged 
view of the working parts of the lamp, and Fig. 3 is an enlarged 
side view partly in section. Referring to Figs. 2 and 3, the fila- 
ment A is carried by the frame C which also carries a platform P, 
the two parts of which are insulated from each other. A rack R 


is fixed to the platform and gears with a pinion on the shaft of 
the armature of an electromotor E located in the base or neck of 
theglobe. The platform supports two movable electrodes B which 
bear upon the filament A. Two ays are shown, one om each 
side of the filament. Three metallic rings ff /// are provided upon 
the lower part of the stem, f and jf!’ being connected respec- 
tively to the electrodes B and // to one brush of the motor, the 
other brush being connected to one of the electrodes. The lead- 
ing-in conductors are sealed in the glass. The rings Sf’ /” make 
contact respectively with three conductors b b’b” (Fig. 1 
arranged within the socket of the lamp. The switch consists of a 
disc of insulating material having upon its face two conducting 
plates. The ends of the conductors bb’ b” bear upon the face and 
the ends of the leads are forked, and also bear upon the face. 
The switch can be turned to four different positions, viz. : (1) no 
current passing ; (2) current passing direct threugh the filament ; 
(3) the current divides one portion passing through the electro- 
motor and again joins the other portion, the whole current pass- 
ing through the filament. This operates the motor, so as to, say, 
shorten the length of the filament; (4) the current divides and 
passes as before except that it passes in the opposite direction 
through the motor and increases the length of the filament. The 
loop may be movable and the electrodes fixed. (June 26, 1883). 


3375. Jointing Lead or Soft Metal ripe and their 
Connections and Ap tus for that se: T. P. 
Wilson, London. (/’. Coney, Antwerp). [4d. 3 Figs)—For 
jointing together two lengths of pipe an externally screwed ring 
is placed on one length, and an internally screwed socket with an 
internal washer is placed on the other length, in each case a little 
distance from the end. The mouth of each pipe is then opened 
out by a central tool, the lip bent farther out and turned over the 
ring, and the two parts are then brought together and the socket 
screwed on the ring. (July 7, 1883). 


3573. Manufacturing Slabs, Blocks, &c., in 
Hydraulic Mosaic Marble: L. A. Groth, London. (S. 
Paul, Bilbao, Spain). (6d. 12 Figs.}—The slabs, &c., are manu- 
factured with small pieces of marble (or any other stone capable 
of being polished) and Portland cement and sand. (July 20, 1883). 


3877. Treating Alcoholic Liquors with Electricity 
to Purify and Impart to them the Character of Age: 
W. E. Gedge, London. (4. C. Tichenor, Alameda, Cal., 
U.S.A.) (6d. 2 Figs.}—An electric current is passed through the 
liquors by means of conductors and electrodes, one of which is 
provided with a removable envelope or casing. This envelope is 
removed from the liquid and renewed, or is cleansed and restored 
at = when it has received a deposit of impurities. (August 
9, 1883 


5282. Vacuum Brake Apparatus for Use on Rail- 
way Trains: A.S. Hamand,London. [(d. 18 Figs.)— 
Fig. 1 shows the general arrangement of the apparatus. The auto- 
matic pipe A is connected with both ends of the cylinders C, and 
has, in its connexion with one end, a differential piston valve D. The 
supplemental pipe B isconnected to the same end of the cylinder 
at which the differential piston valve D is fixed, and a check 
valve is provided between the cylinder and pipe B. Fig. 2 isa 
longitudinal section of the brake cylinder C. Fig. 3 is a section 
of part of the piston showing the packing rings, and Fig. 4 isa 
similar view showing a cup leather packing, The piston red P is 
continued through the piston P! both ways, one end passing through 
the stuffing-box s, and the other end carrying a movable piston 
guide consisting of not less than three arms terminating in rollers 
t, the rollers being set at an angle to the axis of the cylinder so 


Fig} 











that the rollers pass spirally round the interior of the cylinder. 
Fig. 5 is a contend snatieneh plan of the differential piston valve D 
(Fig. 1). The valve chamber D is divided by a rigid partition z, 
through which slides a hollow piston rod y, attached at its upper 
end to a flexible disc ; the‘chamber D is thus divided into three 
parts. The piston rod terminates in a disc valve abutting against 
arubber seat. Supposing that a vacuum is being created in the 
pipes A and B (Fig, 1), air is exhausted from the cylinder C, part 
passing through the ,hollow piston rod y tothe pipe A The 
central chamber of the valve box is also exhausted, a hole in y 
being brought opposite a hole in the boss of x by the piston rod 
moving upwards. If air isnow admitted to the pipe A, the valve 
on the end of the rod y is tightly pressed on its seating, cutting-off 
communication between the pipe A and the reservoirend of the 
brake cylinder, air flowing through a small flap valve into the 
central chamber. When a vacuum is again created in the pipe A 
of one-fourth the vacuum in the brake cylinder, the valve on the 
end of y is drawn from its seating. The ball of the check valve is 
coated with some pliable material, such as india-rubber. Coup- 
lings, a regulating valve, and acompound ejector, are also described 
and illustrated. (November 8, 1883) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street Strand. 
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BRITISH NAVAL GUNNERY. 
(Continued from page 73.) 
Powder.—Probably, ‘in the science of gunnery, 
the greatest advance that has been made of late 
years, is in the manufacture and use of gunpowder. 
We are indebted, toa great extent, for this pro- 
gress to the researches of Captain A. Nobel and 
Professor Abel, and to those of our readers who 
wish to investigate the subject, we recommend the 
works, entitled ‘‘Researches on Explosives,” and 

‘¢ Fired Gunpowder,” by those gentlemen. ; 

It is not within our present scope to enter into 
details, but we may say that their researches dis- 
closed the fact that, when powder was exploded, 
57 per cent. (by weight) of the original powder was 
left as solid products, whilst the remaining 43 per 
cent. was converted into gases. 

Thus, for every 100 1b. of powder fired, 
43 1b. of gas are useful for propelling the 
jectile. It must not be concluded, however, that 
the remaining 57 per cent. is useless ; these pro- 
ducts are of great value, inasmuch as they assist in 
keeping up the temperature of the gas, and, as the 
expansive power of the latter increases in propor- 
tion to the temperature, it can easily be seen how 
important a matter it is that the latter should be 
kept up. 


only 


pro- 


The powder employed in our service is composed | 


as follows : 


Saltpetre 75 parts 
Sulphur 4 
Charcoal _... = oe aK oe 
Water é : i oe ‘in os 


The method of purifying and amalgamating these 
materials so as to form gunpowder, will be found in 
the ‘‘ Handbook of the Manufacture and Proof of 
Gunpowder.” 

The ignition of a charge of gunpowder is ap- 
parently instantaneous, but that this is not the 
case is shown by the fact that, when firing large 
charges, a portion is frequently blown out uncon- 
sumed. In the naval review of 1873 at Spithead, 
when the ships were saluting, several people were 
struck and seriously injured by the unconsumed 
pebbles of powder fired from some of the ten-inch 
cuns. The combustion of a powder charge is, in 
fact, gradual, the flame extending from the point of 
ignition, by being communicated from one grain to 
the other. This is a matter of great importance, 
and has caused the revolution in gun-making that 
we have already discussed. 

It is found that the size of the grains and the 
density of the powder affect the combustion of the 
charge very materially. This will be easily seen 
from the following considerations : 

1. Given two grains of powder of the same 
density, but of different sizes, the larger one will 
take longer to burn than the smaller one. 

2. Given two grains of powder of the same size, 
but of different densities, it naturally follows that 
the denser one, having more material to burn, will 
take a longer time todoso. Hencea quick-burning 
powder would consist of small grains of a low 
density, while the slow-burning powder would con- 
sist of large grains of pellets of a high density. 
The powders now used in the service are illustrated, 
the grains being shown in the annexed Table toa 
reduced scale. 

We have spoken above of the combustion of the 
charge, but there is another consideration which 
influences the rate of burning of the whole charge, 
and that is, the ‘‘rate of ignition,” or the rate at 
which the flame is communicated through the 
charge. The interstices in large-grained powder 
(such as P?) being larger than in the smaller kinds, 
the heated gas already generated has more room to 
pass through, and therefore the rate of ignition is 
quicker with the larger grains, while in the smaller 
grained powder the time of combustion of each 
individual grain is less. It follows, then, that 
some form must be given to the grains which will 
insure uniformity of ignition combined with the re- 
quired rapidity of combustion. 

It is in order to effect this result that holes are 
made through the centre of the prisms, for by this 
each grain is free to burn from the inside and out- 
side at the same time. 

It is obvious that the most useful kind of powder 
is one that will give the maximum amount of 
energy to the projectile while setting up a minimum 
strain in the gun. The work done by the powder 
in the bore of a gun depends on the pressure 
exerted by the powder and the space through which 
that pressure is exerted. Given, therefore, two 





Nature of Gun. 


100 ton and 80 ton M.L.R. 
The use of this powder will probably be 
extended to all guns. 


Prismatic Powder | 


Pebble? (P2) Powder !2 in. K.M.L. guns, and for battering charges 


from 11lin., 10in., and 9in. guns. 


Pebblet 
(P!) Powder 


For all guns between 7 in, and 11 in. inclusive, 
R.B.L. guns, where prismatic is not used. 


For R.B.L. guns (old pattern) up to 
10 prismatic. 

For R.M.L. guns from 9-pounder to 
40-pounder. 


Rifle Large Grain? 
RLG2 


V.L.G.- 


Martini-Henry rifleand machine guns. 


Rifle Fine Grain? 
(R.F.G.2 


Rifle Fine Grain Sneider rifle and 7-pounder R.M.L. gun. 


(R.F.G.2) 


Pistol For pistol. 


charges of the same weight, one a quick-burning, 
and the other a slow-burning powder, we have in 
the former case, on account of the full amount of 
gas being generated from the powder, almost 
before the shot has had time to start, a heavy pres- 
sure acting locally round the powder chamber, while 
that exerted during the time the shot is passing 
along the bore of the gun, is comparatively light. 
In the case of the slow-burning powder, only a 
certain proportion of it is burnt at first, and the 
gas thus generated starts the shot, allowing more 
space for the gas to expand, reducing the pressure, 
and at the same time increasing the surface of 
the gun upon which the pressure acts. Mean- 
while the remainder of the gunpowder is burning, 
and more gas is generated, the pressure at the 
same time increasing, so that a ccmparatively 
uniform strain is distributed along the bore of the 
gun. The diagram, Fig. 45, shows the compara- 
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tive pressures exerted by the same weight of quick | 


and of slow-burning powder ; the dotted lines re- 
presenting the pressure curve of the former, and 
the full line that of the latter ; the ordinates show the 
pressure in tons exerted by the powder at equal 
distances along the bore. Hence we see that if we 
have a gun capable of standing, say, 26 tons pres- 
sure on the square inch, we can, by using a slow- | 
burning powder, place a much larger charge behind | 
the projectile, and so obtain a higher velocity. | 
From the foregoing it is obvious that the 
longer the gun, the greater the work ‘done by the | 
powder, and the higher the energy of the projectile. | 
There is a limit however to this, for as the length | 
of the bore increases, the energy absorbed in 





friction, &c., gets larger, and we at length arrive 


POWDERS USED 


IN THE SERVICE, 





‘oTg.—The sketch shows only the shape 
of the prisms. The size varies with 
the gun in which it is used, that size 
being taken which is most con- 
venient for building up the charges. 


Note,—The description of powder o 
be used in the new breechloading 
guns is not yet finally settled. [t will 
probably be prismatic. 


Fic. 44. 
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, at a point where this is greater than the work done 


by the powder. 

Air Spacing.—Experiments have shown that 
however slow burning powder may be, a limit is 
soon reached which gives an excessive pressure, 
if the charge is rammed tightly up so as to fill the 
whole of the chamber in the rear of the shot. By 
arranging so that the charge does not fill the 
chamber, it is found that the limit first mentioned 
can be much exceeded, the chamber being of course 
at the same time increased in capacity. This is 
called the “air spacing” (Fig. 46). In modern 
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Gass) i Fig. 47. 


guns this is done by widening out the chamber in 
rear of the projectile, as shown in Fig. 47. In 
breechloading guns a considerable advantage is 
gained in this respect, as the powder can be more 
easily introduced into the enlarged chamber. 

The accompanying Table gives the charges used 
for a few of the different guns, and will show how 
enormously the proportion of explosive to weight of 
projectile, has been increased of late years. 











ee Batter- | Propor- 
Date Calibre of \ | Battering ing ‘ion of 
— Gun. an Charge. Projec- | Charge 
, tile. |to Shell. 
in. tons. | Ib. 
1864 9 R.M.L. 12 | 431b. R.L.G. 250 $th 
1882 9 ” 12 75 Ib. P2 250 ynths 
1882 16 » 80 /|4501b. prismatic 1700 jth 
1882 | 6R.B.L. 43 | 34 pe 100 ird 
1882 | 12R B.L.* 43 285 +9 750 | 4rd 


* The weight of projectile and charge for this gun are not as yet 
finally settled. 

The development of the 9in. gun mentioned 
above, is a fair type of the increase in the charges 
that have taken place during the last ten years; 
the last two named are modern breechloading guns, 
and the weights cannot be said to be definitely 
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settled. With the 6 in. breechloader, 42 1b. of 
powder was first tried, but it was found that the 
gun was strained too much, and the charge was re- 
duced to 34 Ib. 

Projectiles.-—There are in the service four dif- 
ferent natures of projectiles : 

(a) The Palliser or battering shell. 

(b) The common shell. 

(c) The shrapnel shell. 

(d) Case shot. 

Figs. 48 and 49 are respectively a section and an 
elevation of a Palliser shell. The heatl of the pro- 
jectile is cast inan iron mould, while the part below 
the shoulders is cast in sand, the object being to 








Fig! 48. 


make the penetrating portion as hard as possible, 
while the body requires to be more tenacious. 
An excellent description of this projectile, with 
the theory and practice of the manufacture, will 
be found in the “Treatise on Ammunition.” The 
heads of these projectiles are cast with a radius of 
1} diameters, but late experiments having shown that 
projectiles with ends having a radius of two dia- 
meters are better adapted for penetration, it has 
been decided to adopt them for the future. Part 
of a 6 in. breechloading battering projectile is 
shown in Figs. 50 and 51. It will be observed that 
it has no studs, the rotation being given by a 
rotating sabot. 





Captain Edward Palliser, the brother of the late 
Sir William Palliser, has recently designed a new 
armour piercing shell. It is made of iron and steel, 
and fitted with a new form of steel jacket. The for- 
ward part of the jacket round the shoulders where 
the greatest pressure takes place on penetration, is 
made very strong, while the centre portion round 
the body is reduced in thickness considerably, and 
the base round the bottom of the projectile is thick 
and heavy. A projectile of this nature fired from 
an 80-pounder gun, with 30 lb. of pebble powder at 
seventy yards, went through a 9 in. wrought-iron 
plate. 

The Palliser shell is fired without any fuze in the 
shell to explode it, the crushing force and heat 
generated by impact being sufficient to ignite the 
powder charge. Up to the present time, how- 
ever, these projectiles lack the power to carry their 
charge behind the armour which they can penetrate, 
as they invariably break up on impact. It is 
possible that Captain Edward Palliser’s shell may 
be more successful. Experiments have been made 
with shells made of Whitworth steel, and it is found 
that they can pass through unbroken. Some Whit- 
worth 9 in. shells (2501b. weight) went through 
12in. wrought-iron plates, and were so little altered 
in shape that they were re-studded and fired a 
second and third time. Jt is, however, found that 
gunpowder is not a sufficiently powerful agent for 
bursting these shells, and experiments have been 
imade with gun-cotton as an exploder. In this case 
it is necessary to use a fuze to detonate the gun- 
cotton, and up to the present time none satisfactory 
for the purpose have been found. We may hope, 
however, to see this object attained ere long. 

Common Shell. — Figs. 52 and 53 show the 
common shell. It will be seen that the walls are 
much thinner than those of the battering shell, 
and this projectile is capable of containing a much 
larger bursting charge. They are intended for use 
principally against wooden ships or earthworks, and 
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WORKS, MANCHESTER. 


(For Description, see opposite Page.) 
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are exploded by means of fuzes, the operation of 


which will be explained hereafter. 














Case Shot.—This, as the name implies, is a light 
cylindrical case containing a number of shot; the | 





force of the explosion is sufficient to break it up, 
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so that the balls begin to scatter from the moment 
of their leaving the muzzle of the gun. These pro- 
jectiles are used for firing at short ranges against 


| boats, and exposed bodies of men (see Fig. 54). 


Shrapnel Shell.—This shell is intended for use 


| against boats or bodies of men at comparatively 


long ranges. Case shot is generally considered 
available up to 600 yards, and beyond this dis- 
tance the shrapnel comes into play. It will be 
seen by reference to Figs. 55 and 56 that the 


| 











| ig) 5 Fig!5¢ 

| shell is really a gun in itself, the head A being 
| lightly attached, and the bursting charge B placed 
| in the base, so that its ignition blows out the balls 
| in front of it, and these, forcing the wooden head 
| off, are free to spread and do what damage they 
‘can. A fuze is also necessary for the ignition of 
| this bursting charge. 
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CENTRIFUGAL PUMP; WEST SURREY WATER WORKS. 
CONSTRUCTED BY MESSRS. SIMPSON AND CO., ENGINEERS, LONDON. 
(For Description, see next Page.) 
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THE OTTO GAS ENGINE WORKS. 

Ix describing the Dowson gas producer in a 
former number* we gave a few particulars of the 
new works that Messrs. Crossley Brothers had 
erected at Openshaw, Manchester, expressly for the 
manufacture of the Otto gasengine. Judging from 
the number turned out, this motor is rapidly grow- 
ing in public estimation, for up to the commence- 
ment of last year, Messrs. Crossley had made and sold 
no fewer than 5000 of these engines ; ranging from 
} to 16 nominal horse-power, the larger size working 
up to about 40 indicated horse-power, when running 
at 160 revolutions per minute. The majority of gas 
engines, however, are made for comparatively light 
work, the special advantages being more promi- 


nently brought forward in cases where the cost of | 


the attendant, required even for the smallest 
steam engine and boiler, would be greatly dispro- 
portionate to the work done. This is still more 
noticeable when the power is to be used inter- 
mittently. The advantages of the Otto gas engine 
are, however, now pretty generally known, and have 
more than once been set forth in these columns. 
Illustrations of this engine will be found on page 565 
of our twenty-seventh volume. 

On the opposite page is a plan and a sectional 
elevation of Messrs. Crossley Brothers’ new works. 
The plot of land purchased by Messrs. Crossley 
is that on which the old Cyclops Forge was 
situated. It adjoins the large new works of Sir 
Joseph Whitworth and Co. on the eastern side, 
and on the west are the shops of the Ashbury 

* See page 130, vol. xxxv. 


Carriage Company. In laying out the ground, the 
principle that ‘all raw material should come in 
| at one side and all finished work should go out 
at the other, was steadily kept in view, and the 
| general arrangements are such that none of the 
| heavy parts move backwards in course of manu- 
facture, and thus do not traverse the same ground 
| twice over. Not only has this important feature 
been well provided for in these works, but the 
whole design bears evidence of careful forethought 
|and knowledge of the conditions requisite for 
|turning out work at the lowest cost. Whatever 
| may be the relative merits of steam and gas engines 
| for supplying motive power, it is very evident that 
the latter will not suffer from being inefticiently put 
| forward, so far as the Openshaw Works are con- 
cerned at any rate. By far the greater bulk of the 
raw material comes in by rail at the south-east 
corner of the works, and thence it constantly 
moves forward during the process of being con- 
verted into engines, towards the testing depart- 
ment, and finally to the packing room. 

The building in which the foundry is situated is 
430 ft. long. It is divided into two bays which 
have acrane space of 45 ft. About 200 ft. of the 
| building is used for the foundry proper, beyond 
| being the space where the castings are kept, 
| and that used for a fitting shop, as shown in the 
plan. All the castings are systematically stored, 
each in its appropriated place; a very necessary 
precaution in works, where, as a rule, 400 engines 
are in progress simultaneously. 

The two cupolas are in the centre of the foundry 








on the south side; these present no especial 


features of interest, Messrs. Crossley’s experi- 
ence of novelties in this department apparently 
not having been very favourable. On each side of 
the cupolas is a core stove, fired from below, and 
in these the whole of the smoke and flame rises up 
through apertures under the carriage carrying the 
work, so that no heat is wasted. The core shops 
are placed conveniently on each side of the stoves, 
and beyond, on the left-hand side, are the sand mill 
and covered-in sand stores. An engine-house is 
situated at the extreme south-east corner. A 
No. 30 Baker blower is used. In the foundry there 
are three rope-travelling cranes by Craven Brothers, 
and six two-ton hydraulic cranes are placed down 
the centre, swinging between the pillars into 
either bay. The travelling cranes, sand-mill, and 
cupola hoist are driven by a 16 horse-power Otto 
gas engine which is kept running all day; whilst 
the blower is driven by a similar engine, which is 
started daily at two o'clock. About 60 tons of 
castings are produced by this plant every week. 

The accumulator for the hydraulic cranes is 
charged by a 12horse-power gas engine, which at 
present has but little to do, but it is intended to 
extend the system shortly. Two lines of 18 in. 
gauge tramway are laid in the foundry, passing 
into the general and the casting stores, and also 
round the cupolas and pig-iron stacks. The trucks 
are made to run on to the hoist platform and up to 
the mouths of the cupolas. 

At the western end of the foundry building, the 
heavy machine tools are placed. One bay is devoted 
entirely to flywheel turning. Besides other lathes, 
there are here two, well worthy of notice. One is 
by Smith and Coventry, and the other by Kendall 
and Gent. In each, four or five tools can work at 
the same time; the various operations of cutting 
down edges, traversing the rim, facing the boss, 
and boring, being simultaneously carried on. In 
the larger of the two tools, which was constructed 
by Messrs. Kendall and Gent, partly to Messrs. 
Crossley’s own designs, both sides of the flywheel 
boss can be faced at once. The performance of so 
many operations at one setting must necessarily 
result in great accuracy of work, and thus give a 
very true running flywheel, whilst the saving in 
cost will be considerable. The spindle of this lathe 
is 20 in. in diameter. Beside these tools stands a 
slotting machine for key-grooving the wheels, so 
that they have not far to go for this purpose. 

All the machinery required for planing and 
boring the engine beds and planing foundations is 
concentrated on the further side of the shops. The 
planing machines are down the centre, and the 
boring mills are placed close by, so that the work, 
on coming off the plane, has only to be moved a 
short distance to be bored. The boring machines, 
of which there are four, were partly designed by 
Messrs. Crossley for the special work they are re- 
quired to do. The operations of boring the motion 
bars and main bearings, which are at right angles 
to each other, are carried on together, the flange 
at the end being faced at the same setting. The 
cylinder being treated in a similar way, accuracy 
of fit is insured. 

Each bay in this shop is served by a 5-ton rope 
crane constructed by Messrs. Craven Brothers, and 
is also fitted with several swing jibs. In the main 
building, as in other parts, the arrangement has 
been carefully planned in order to economise labour 
to the fullest extent. There are five bays averaging 
about 310 ft. long each. The northerly one is 
covered by a gallery. Near the east end of the 
shops, a line of railway passes across as shown in 
the plan. All heavy pieces such as flywheels, 
cylinders, crankshafts, engine beds, and founda- 
tions are carried on this line, the smaller parts 
being taken into the stores on the 18 in. tramway. 
These stores are 30ft. wide, and extend across the 
eastern ends of the bays as shown on the plan. 
The two larger bays are each 45 ft. span, and are 
used for erecting and testing shops. All the erect- 
ing is done at the ends next the stores, from which 
all but the heaviest parts are drawn. The whole of 
the work being done by contract, no piece work 
balance is paid to any workman unless he holds the 
store-keeper’s receipt, and this is never given until 
the work is handed intothe store. The large pieces 
at the heavy tools are, however, not subject to this 
rule, the store-keeper going out and vouching for 
them at the tool as they are finished. In this way 
every part of an engine has to be drawn either 
from the general stores or the heavy tool shop, both 





of which adjoin the erecting shop. 
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The stores themselves are systematically arranged. 
They are heated by two Constantine stoves, and 
the bright work is placed in rows near these. 
Further away are boxes conveniently shaped for 
every description of casting used, excepting the 
large pieces, which, as we have stated, are not 
taken into store. Everything being in sight the fore- 
man of the foundry can see on walking through 
the store what parts are running short. 

The general stores form part of the main building, 
the ends of the bays being divided off by a partition 
about 8 ft. or 10 ft. high. Three of the bays are 
each commanded from end to end by a Craven 
crane which travels over the partition, and so is 
available for lifting to and from the stores and bays. 
They also deliver to and from the painting shop, 
at the western end of the premises. The gallery 
referred to is devoted to small tools requir- 
ing only short belts. A hydraulic hoist works 
between the northern end of the stores and this 
gallery. When the work in the erecting shops is 
completed, the engines are carried bythe crane to the 
testing shop, no engine being sent out until it has 
been actually at work. From the testing shop to the 
painting shop is the next step, and thence the 
finished engines are moved along to the packing 
department, as shown in the plan. 

The smithy is an outlying building on the south 
of the premises, and part of it consists of all that 
now remains of the old Cyclops Forge. Two 
Rigby steam hammers by Glen and Ross, of 6 ewt. 
and 12 ewt. respectively, are here erected. A large 
culvert crosses the premises from north to south, 
in which are laid all pipes either for steam, water, 
gas, or exhaust. This is a simple matter, but one 
worth noticing; the advantage of knowing the 
position of all mains, and being able to get at 
them easily, is one not often recognised to the ex- 
tent it deserves. 

We have said that in the culvert are steam pipes, 
but these are used only for the purposes of warming 
the buildings. With the exception of the steam 
hammers referred to, no part of the motive ma- 
chinery is driven by steam, and the necessity of 
erecting a chimney for the boiler of these hammers 
is looked on by the proprietors of the works as the 
one unavoidable blot in the whole design. The 
characteristic feature about these works is that the 
whole of the power, excepting in the smithy, is 
supplied by gas engines. Four of these of 16 
horse-power are placed close to the culvert re- 
ferred to, so as to be near the gas supply. One 
drives three lines of shafting, a second two lines, 
and the others, each one line. All the shafting is 
3 in. in diameter, and runs at 100 revolutions. The 
pulleys are wrought iron split drums, the greater 
part being upon Rodgers’s patent; the speciality 
of this design is that the pulleys can be moved from 
place to place without difficulty, and are simply 
cramped on the shaft; no key-ways being re- 
quired, excepting at couplings. The counter-shafts 
are carried in slides formed by T pieces and channel 
irons, and can be very easily moved. Rendle’s 
glazing has been used throughout for lighting 
the buildings. The floor of the shops is of con- 
crete, 6 in. thick throughout. No special founda- 
tions are provided for any but the heaviest tools. 
This is a great convenience whenever it is found 
necessary to shift the position of any of the 
machines for re-arranging, as occasion may re- 
quire. The tools are disposed on the group 
system ; the most convenient place having been 
selected for any particular operation, such as for 
instance, fitting cylinders, fitting up pistons, 
or connecting rods, &c., the tools required are 
collected around the spot. In this way each 
article has, as nearly as possible, its own locality, 
andis finished without being carried all round the 
premises. The Dowson gas works in the south- 
east corner of the works, take the place that would 
be occupied by the boilers, supposing steam engines 
were used for driving the works. In our issue of 9th 
of February last, we illustrated and described this 
apparatus which had then been recently erected. 
In practical work the system appears to afford 
Messrs. Crossley great satisfaction, for they speak 
of it very highly. It will be remembered that a jet 
of steam is made to pass through a cylindrical iron 
chamber, lined with ganister, in whicha fire of an- 
thracite coal is maintained. The cost of this coal is 
from 13s. to 14s. delivered at the Manchester works, 
and from 1.4 lb. of coal enough gas can be generated 
to supply one indicated horse power for an hour. 
In connexion with the Smoke Abatement Exhi- 
tion some tests were made by Mr. D, K. Clark with 





this apparatus when supplying gas for a 3} horse- 
power engine, and the fuel consumption then re- 
corded was the same as above given, viz., 1.4 lb. per 
indicated horse-power per hour. This, however, was 
ona carefully made experiment, but taking into con- 
sideration the inevitable losses that occur in ordi- 
nary use, the results arrived at by Messrs. Crossley in 
practical work and those of Mr. Clark, tend to con- 
firm each other when the greater economy due to 
more extensive operations, and the greater care 
exercised in a test experiment are balanced against 
each other. Indicator gear is fitted to all the 
engines used at the Openshaw Works, and diagrams 
are frequently taken, a careful record being kept 
in order that a definite result may be obtained as to 
fuel economy. One man is required to attend to 
the gas-house, and he can easily make gas enough 
to supply 300 indicated horse-power. he en- 
gines at Messrs. Crossley’s works are all con- 
nected with the town mains, and communication 
can be opened up at any time, should it be neces- 
sary to do so. 

These works were built by Messrs. Crossley them- 
selves ; Mr. H. P. Holt, who is connected with the 
establishment, being the architect. The roofs and 
other parts of the buildings are all his design, and 
great credit is due to him for the skilful manner in 
which he has worked in the various details and 
fitted them for the special purposes required. In- 
deed throughout, Messrs. Crossley’s works may be 
said to have been planned in a scientific manner. 
The design has been carefully elaborated as a whole, 
nothing being left to chance, or to be settled as it 
might crop up in the courseof construction. No doubt 
in this case an exceptional opportunity was afforded 
to those who set out the arrangement. Only one 
special article had to be made. What was required 
for its manufacture had been found by a sufticiently 
long experience, and new ground and ample space 
was at command on which to carry out the plans. 
Many of the details we have given may appear 
trivial, but the value of well-arranged shops and a 
carefully planned system of work can hardly be 
over-estimated, and is fortunately becoming more 
generally recognised in the present day. In this 
country of high wages and expensive living it is 
likely to become more and more necessary that we 
should avail ourselves of all the advantages we can 
command for saving time and labour, seeing the 
rate at which competition with the more frugal and 
more easily satistied inhabitants of northern and 
mid-Europe, is growing on us. 


CENTRIFUGAL PUMP AT THE WEST 
SURREY WATER WORKS. 

On the preceding page we give an engraving of a 
pumping plant recently erected for the West Surrey 
Water Works Company, at their station near Wey- 
bridge, by Messrs. Simpson and Co., of Grosvenor- 
road, Pimlico. This machinery was started in the 
early part of last summer, and has been found to be 
remarkably well adapted to the purpose for which 
it was intended. The lift being very small, only 
about 12 ft. during the summer months, it was 
decided to employ a centrifugal pump in preference 
to one of the ordinary reciprocating type. The 
well cylinders are sunk so much below the lowest 
recorded level of the river, that the water can 
always flow into them by gravity, and thus the loss 
and annoyance often caused by long suction pipes 
is avoided. 

On reference to Fig. 1 it will be seen that the head 
of water above the delivery pipe can easily be kept 
constant, so that if the pump be started when the 
filter beds are empty, a good opportunity is 
afforded for measuring the quantity of water de- 
livered. Messrs. Simpson and Co. therefore re- 
solved to make the following experiments: (1) 
With a fan, with straight arms A, Fig. 4, with and 
without guide blades; and (2) with a fan, with 
curved arms B, Fig. 5, with and without guide 
blades, observations being made in each case with 
several different peripherential speeds of fan, so 
that the efficiencies under these varying circum- 
stances could be ascertained. Again referring to 
Fig. 1, which shows the general arrangement of the 
engine and pump, it will be seen that the fan is 
bolted to the lower end of a vertical spindle, driven 
by gearing, so that the efficiency, as measured by the 
water lifted, in comparison with the indicated 
power, is naturally low ; to measure the loss due to 
the gearing, the fan was taken off, and the spindle 
run at the same speeds as when pumping. 

The results of these experiments are given in the 





accompanying Table, and also are plotted in curves 


(Fig. 4) having as ordinates the revolutions of the 
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fan divided by the square root of the head, and as 
absciss, the cubic feet per minute discharged, the 
efticiencies being as follows : 
Average Efficiency 

per cent. 

36.8 

33.4 

41.4 

38.5 


Fan A with guide blades (curve No. 1) 
> 6 without ” ( ” ” 2) 
” B with ” ( 55 » 3) 
os 699 Without ,, Ses ogg oe 

These efticienciesappear lowerthan what they really 
are, as it was impossible to measure the friction of 
the engine when the full load was on it ; but although 
they cannot be taken as absolutely correct, the 
efticiencies can be compared together without any 
error of consequence. 

The guide blades were very similar to what were 
adopted by Mr. David Thomson at Leith in 1861. 
In the experiments made by him a much higher 
efliciency was obtained owing to the curve of the 
blades being so much flatter. Those experiments 
were described in a paper read by Mr. Thomson be- 
fore the Institution of Civil Engineers. 

We feel sure that our readers will agree with us 
that the thanks of the engineering profession gene- 
rally are justly due to Messrs. Simpson and Co. 
for so generously placing at their disposal the record 
of such interesting experiments. 


CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1883. 
(Continued from page 79.) 

Nor the least interesting circumstance in con- 
nexion with the Clyde shipbuilding returns of last year 
is the rapidly increasing extent to which mild steel 
was used in the construction alike of sailing vessels and 
steamships. It is practically not more than five or 
six years since that material of construction began to 
meet with decided favour amongst shipbuilders and 
shipowners, and within that period Scotland has 
become the greatest seat of its manufacture in the 
whole world, so that those firms that carry on the 
shipbuilding industry on the river which is its great 
head-quarters, have a very decided advantage over 
their competitors in the English north-east coast 
ports, as the carriage of the material from the Lanark- 
shire steel works to the shipbuilding yards on the 
Clyde is done at a comparatively trifling cost, all the 
more so as in a number of instances railway sidings are 
continued into the shipyards, and almost up to the 
building berths. The matter just referred to becomes 
very patent when last year’s returns of the new ship- 
ping turned out by Messrs. Palmer and Co. at Jarrow 
and Howdon on the Tyne are considered. It consisted 
of thirty-six steamers (four for foreign and thirty-two 
for British owners), of a total of 61,113 tons; and yet 
there was not a single steel-built vessel amongst them. 
The matter appears very differently when the Clyde re- 
turns for the past year are briefly examined. Exclusive 
of the barges and such like craft, many of which were 
also constructed of steel, there were 101 vessels— 
paddle steamers, screw steamers, and sailing ships— 
built of that material on the Clyde, and aggregating 
141,770 tons, or fully one-third of the whole year’s 
output; and what is true of the Clyde in this respect 
is also true in a great measure of the shipbuilding 
work done last year at Leith and Kirkcaldy on the 
Forth, and at Dundee on the Tay. It is quite true 
that two of the largest vessels launched on the Clyde 
last year, the Oregon and the City of Chicago, were 
built of iron, but the America and many other steamers 
of the very highest class and of great size were built of 
the new material of construction, Messrs. John Elder 
and Co. turned out in the course of the year between 
17,000 and 18,000 tons of steel shipping, — seven 
steamers, three of which were vessels of 4163 tons each, 








CHEST lela SOREN ARB ts 


= 
aes 


SR ee ee 





« 
BE 
f 


is 
Pi 
BS 


esis 


os 
i 
ee 
: 

















Fes. I 5, 1884.) 


ENGINEERING. 





139 











Messrs. William Denny and Brothers, who have pro- 
bably identified themselves with the use of steel for 
shipbuilding more than any other firm on the Clyde, 
launched a similar number of steel steamers last year, 
of a total of 15,184 tons, or nearly three-fourths of their 
total output, Messrs. Elder and Co.’s steel tonnage 
being less than half of the year’s output. Of the nine 
vessels launched in the course of the year by Messrs. 
Scott and Co., Greenock, six were steel-built, aggre- 
gating 12,814 tons, or fully two-thirds of the year’s 
output. Messrs. James and George rhomson launched 
five vessels, built of steel, of a total of 12,415 tons, the 
rest of their output for the year being one iron steamer 
of 1400 tons. All the vessels launched during the year 
by Messrs. Caird and Co—seven steamers—were steel- 
built, of a total of 12,382 tons. Messrs. Robert Napier 
and Sons launched six steamers, three of which, aggre- 
gating 12,039 tons, were built of the new material. 
Lastly, we may mention Messrs. A. and J. Inglis, who 
have also great faith in mild steel. They launched 
eight steamers last year, and steel was the material 
employed in building all of them but one, the seven 
vessels aggregating 10,900 tons. Strange to say, 
Messrs. Barclay, Curle, and Co.’s output for the year, 
15,198 tons of new shipping—seven steamers and one 
sailing ship—did not include a single vessel built of 
steel. It is perhaps not so strange to notice in 
the returns of Messrs. M‘Millan and Son, the entire 
absence of steel-built vessels, seeing that about two- 
thirds of the year’s output was sailing tonnage. Messrs. 
Blackwood and Gordon’s position in the year’s returns 
is somewhat similar to that of Messrs. Barclay, Curle, 
and Co., as regards steel-built shipping. ae oe 

While speaking of the use of steel in shipbuilding 
on the Clyde, it may not be out of place to note a few 
facts regarding the output of steel for the Scottish 
steel works, most of which is turned to practical ac- 
count in that great industry. The official returns 
made to the British Iron Trade Association by the 
Steel Company of Scotland for the year 1883, give 
thirty open-hearth furnaces at work, four out of work, 
and four in course of construction. The make of ingots 
was 144,460 tons, and the output of finished materials 
included well-nigh 56,000 tons of plates, fully 16,500 
tons of angle bars, and nearly 20,000 tons of castings, 
forgings, and other descriptions of goods, exclusive of 
rails. Steel for shipbuilding purposes is also made 
by Messrs. Beardmore at Parkhead, Messrs. Colville at 
Motherwell, and Messrs. Neilson and Co. at Mossend ; 
and there are three cther works at which mild steel is 
made by the Siemens open-hearth process, but not in 
the shape of plates for shipbuilding and boilermaking. 
Taking all those six works, however, it is probable 
that their total output of ingots last year was from 
90,000 tons to 100,000 tons, the great bulk of which 
was eventually transformed into plates and angle bars 
for use in the Clyde shipbuilding yards, The enor- 
mous dimensions of the plates now in use on the 
Clyde may be judged of when we mention that in 
many instances they are made from ingots running up 
toa weight of four tons, while they are themselves 
frequently delivered in a sheared and finished con- 
dition up to 2 tons 10 cwt. Most of the heaviest 
plates, however, are used for boilermaking purposes. 

Scrap steel is still used largely in making welded 
forgings for shipbuilding purposes, more especially for 
stems, stern-frames, &c.; but of late the Steel Company 
of Scotland have gone somewhat —_— into the 
making of such entices in the form of solid castings, a 
number of them under Messrs. Cooke and Mylchreest’s 
patent. For example, they have made stern-frames 
weighing from seven to eight tons, solid rudders up to 
four tons, rudder-frames up to from two to three tons, 
and stems up to about six tons. 

It will doubtless have some interest at the present 
time, especially in view of the late strike in the Scottish 
steel trade, if we mention the prices of steel plates for 
shipbuilding, as delivered on the Clyde during the past 
three and a half years. At midsummer, 1880, the 
price was 11/, 10s. per ton, with the usual discount and 
carriage ; at midsummer of the following year it had 
declined to 9/. 15s, per ton, which was also the ruling 
price at the end of October, while by the close of 1881 
there was an advance to 10/. 15s. When midsummer 
again came round, 10/. per ton was the price, and at 
the close of 1882 a decline of 5s. per ton had been 
made. The decline has continued more or less regu- 
larly ever since, the quotation at midsummer of last 
year being 8/. 17s. 6d. per ton, and at the beginning of 
the present year, 8/. 2s. 6d. per ton, or 3/. 7s. 6d. per 
ton lower than at the date first mentioned. That 
decline is, we believe, far beyond the rate at which 
the wages of the workmen have been reduced over the 
same period. 

The system of constructing vessels with double 
bottoms for water ballast, sometimes right fore and 
aft and sometimes with only fore and aft compartments, 
is making considerable headway. Borrowed from the 
north-east coast ports, it is now extensively adopted on 
the Clyde for certain classes of vessels, and has found 
much favour both from shipowners and from ship- 
builders. It certainly possesses some marked advan- 
tages. The art of shipbuilding does not seem to have 


made any very distinct advance during 1883, but there 
is no doubt that in many details improvements have 
been made, and doubtless many more might be 
made from time to time—although of a minor cha- 
racter, still possessing importance—if an ‘‘ awards” 
system, such as that of Messrs. Denny and Brothers, 
of Dumbarton, were generally adopted in other 
shipbuilding yards. In the new ‘ National” Liner 
America, Messrs. James and George Thomson have 
made what may be regarded as a very important 
experiment in ship construction—one which they 
have for several years fully thought out, but have 
now only for the first time had an opportunity 
of putting into actual practice. What we specially 
refer to is the arrangement of the main saloon of the 
ship, which by an ingenious system of construction is 
made to extend to the height of two decks, thus 
giving double the height usually allotted to saloons on 
shipboard. On another occasion we may have an 
opportunity of describing this novel arrangement 
more in detail. It is certain that the extended 
adoption of mechanical rivetting in the shipyard has 
been of immense advantage, partly on account of the 
fact that it has rendered the employers of labour more 
independent than they formerly were as regards a class 
of workmen who, in many cases, are very unreliable, and 
most regardless of their own true interests and of the 
interests of those who provide them with employment. 
Messrs. M‘Millan and Son, Dumbarton; are still in the 
very front of those who have resorted to the use of the 
mechanical rivetter. In our last annual summary we 
had occasion to note the fact that they had been able 
to adapt the hydraulic rivetting machine to the rivet- 
ting of keelsons and stiffening bars, which was con- 
sidered to be an important step forward ; since then, 
however, they have found it to be too costly to do 
such work by hydraulic machinery, and in consequence 
they have reverted to the use of hand labour. 
Tweddell’s hydraulic rivetter, which is the machine that 
they employ, is with them still doing capital work in 
rivetting frames, beams, keels, stringers, and internal 
double bottoms. Such machines, both of Tweddell’s 
make and of Arrol’s make, have now become very 
common amongst the labour-saving appliances in the 
large shipbuilding yards on the Clyde. 

Although steel is yearly becoming more and more 
generally used for shipbuilding purposes, it seems that 
in the shape of rivets for the same work it is declin- 
ing in popularity. One of the reasons has formerly 
been alluded to in these annual summaries, and in 
the opinion of various well-known shipbuilders steel 
rivets are not actually requisite for steel plates—at 
least in ships. Another reason is their great expense, 
relatively to the price of the very best iron rivets. It 
is stated that the difference in the price of the two 
kinds of rivets shows about 3/. 10s. per ton in favour of 
those made of iron. Messrs. Denny and Brothers, 
Messrs. Thomson, and one or two other firms, how- 
ever, have still very great faith in rivets made of 
the new material, which, indeed, they use very largely 
in their shipbuilding work. In the summary for the 
year 1882 it was stated that the output of steel rivets 
by one Glasgow firm—Messrs. James Miller and Co.— 
was 2300 tons; last year, however, notwithstanding 
the very great increase in the amount of the ship- 
building in steel, their output of the same commodity 
was about 2100 tons, a large portion of which was 
exported. Now, as the firm just named were prac- 
tically the originators of the steel rivet trade, and 
took special pains in the manufacture, the decline in 
the year’s output, as indicated by the figures quoted, 
abundantly shows that steel rivets are not any longer 
in the ascendant, so far as their use in shipbuilding is 
concerned, 

(Zo be continued.) 
SPEED ON CANALS. 

AT the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, the 5th of February, Sir J. W. 
Bazalgette, C.B., President, in the chair, a paper was 
read on “‘ Speed on Canals,” by Mr. Francis Roubiliac 
Conder, M. Inst. C.E. 

The important question of the resistance to the move- 
ment of vessels due to the size and form of channel, or to 
the depth of open water, through which they passed, was 
one as yet but little studied. Mr. W. Froude threw an 
entirely new light on the relations existing between speed 
and the proportions of vessels. A similar study was 
desirable as to the relations between speed, and area, and 
form of water-way. It was known that a great loss of 
speed occurred hen a steam vessel passed from open 
water into a more or less restricted channel. Instances 
of this had been given in the Proceedings of the Institu- 
tion. It was also known that a sudden and remarkable 
increase of speed accompanied the passage of a boat over 
an increased depth of water, even if it were a mere ballast 
hole in the bed of a river or canal. But neither the ratio 
nor the mechanical cause of this phenomenon had been 
clearly ascertained by hydraulic writers. In the most 
important inland navigation of the day, that of the Suez 
Canal, the low speed attained in the transit was one of 
the causes of the dissatisfaction felt by the commercial 
world, and the very small capacity of the canal for trans- 
port was painfully evident. The average speed at which 
vessels passed through the Suez Canal in 1882 was a little 








under two miles per hour ; and if the speed were taken, 








not for the whole transit, but for the portion of time 
during which the vessels were actually in motion, it was 
only 5} statute miles per hour, in the year 1882. The 
greatest speed recorded, as having been attained on the 
canal by any vessel since the opening of the route, was 
8.016 statute miles miles per hour in the year 1870. 

The cross section of the Suez Canal was about one-half 
the area on promise of which the concession of the enter- 
prise was sanctioned by the Porte, being 72 ft. wide at a 
depth of 26 ft., instead of 144 ft. wide at thatdepth. The 
sides were constructed with flat shallow shoulders, the 
rush of water over which at once eroded the slopes, and 
dragged back the vessel under way. The sides were now 
being gradually protected by artificial stone. If a cross 
section of a semi-elliptical form had been adopted, with 
adequate side walling, in the first instance, for an equal 
quantity of excavation below the water-line to that of the 
permanent canal the hydraulic radius would have been 
double what it now was; the resistance to propulsion 
would have been proportionately less; vessels of 4 ft. 
greater draught of water could have passed, and traffic in 
both directions at the same time would have been un- 
interrupted. By giving a larger cross section of the same 
scientific form, any conceivable amount of traffic could be 
carried on. The cost of the canal, as constructed, was re- 
turned at 143,585/. per mile for execution (to the end of 1882), 
and 56,496/. per mile for management, financing, and interest 
of money, making 200,081/. per milein all. The cost, at 
fair contractor’s prices, of the walled semi-elliptical canal, 
163 ft. wide at the top, and 30 ft. deep, came to 80,682/. 
per mile ; and that for the large section, 240 ft. wide and 
30 ft. deep, to 112,280/. per mile. The area of the present 
cross section of the canal was ‘only three times as large 
as the immersed cross section of such vessel as the Warrior. 
It was impassable for modern vessels like the City of 
Rome, or the Alaska (to say nothing of the Great 
Eastern), or for any vessel drawing more than 24 ft. 9 in, 
of water. A mathematical calculation of the retardation 
caused by back current in the canal, showed that in the 
case of such a vessel as the Warrior, the retardation from 
this cause, due to the small size of the Suez Canal, was 
such as to reduce a speed in the open sea of 14.356 knots, 
to one of 9.812 knots per hour in the canal. This was 
independent of the further retardation due to the bad 
form of cross section, and also of the direct retardation 
from shallowness and narrowness, which formed the sub- 
ject of a separate mathematical investigation. 

The various speeds attained on river and canal naviga- 
tions in different parts of the world had been collected, 
and were shown in atabular form. The sizes of locks ; 
the time consumed in passing through locks, hydraulic 
lifts, and hydraulic inclined planes ; and the dates of the 
river and canal Acts of Parliament authorising improve- 
ments in the inland navigation of the United Kingdom, 
were also tabulated. The loss of time at present ex- 
perienced was reduced to a function of the changes of 
level overcome by acanal. The heights to be surmounted 
by different canal routes in crossing England were indi- 
cated, and the conclusion was arrived at, that by a 
scientific construction of canals and the application of 
steam power, a normal speed of five miles per hour, which 
was equal to the terminus to terminus speed of the 
mineral trains on certain English railways, might be 
readily attained on the inland water-ways of the country, 
For the cost of constructing and of working canals, 
reference was made to the thirty-seven pages of the 
report of the Select Committee on Canals in 1883, contri- 
buted by the author of the paper, and to his reports on 
the Comparative Cost of Transport by Railway and by 
Canal, which were reprinted by that committee. The 
cost, both of construction and of working, on the railways 
and canals of the United Kingdom, France, Belgium, and 
the United States ; on the railways of New South Wales, 
India, and Pennsylvania; on the canals and lakes of 
America by steam colliers and by sea-going ships, was 
given in the appendix to the report of the Select Com- 
mittee ; and there was a statistical comparison between 
the capital cost and net earnings of the French and 
English railways ; and of the mineral carrying and non- 
mineral carrying trunk lines among the latter. The cost 
of one-third of a penny per ton of cargo per mile was 
shown to pay working expenses, and 5 per cent. interest 
on ,capital for canal transport, being about one-third of 
the cost of corresponding transport by railway. The 
actual limit of the work done on a double line of railway 
in various countries was shown in a table, and might be 
compared with the almost unlimited capacity for traffic 
of a first-class canal. 








BivE PHOTOGRAPHS.—We have received from Messrs. 
Marion and Co., of 22, Soho-square, W., some capital 
specimens of blue photographs of engineers’ drawings 
made on their specially prepared paper. They are 
exceedingly sharp and distinct, while the paper is strong 
and tough. 





Tue Late Mr. Witt1am Birp.—This gentleman, who 
for so many years took a leading part in the British iron 
trade, died on Sunday, January 27, in his seventy-ninth 

year. The deceased gentleman founded the firm of Wil- 
es Bird and Co. in 1829, and retired from it in 1872, 
after an active business life of nearly half a century ; and 
through his energy and capacity he almost monopolised 
the English iron trade with Germany, while he did much 
to promote the development of the engineering import 
trade with other countries. Mr. Bird was one of the first 
to point out to the old East India Company the impor- 
tance of railways for India, and lived long enough to 
enjoy the triumph of his opinions. He was aiso one of 
the founders, and to the end of his life a director of the 
San Paulo Railway ; he was thirty years a director of the - 
London Joint Stock Bank, and fora long time a magis- 
trate for the county of Middlesex, 
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One of the most oft-repeated charges brought against 
the Westinghouse brake system by its opponents is 
that it is subject to frequent accidental breakdowns. 
When this charge is investigated it is found that it 
refers entirely to failure of the hose pipes which con- 
nect the carriages. These at times are subjected to 
rough treatment in shunting, and, from the nature of 
their material, suffer a gradual decay, needing to be 
renewed at proper intervals. When this is neglected 
they sometimes fail in actual work, and the train is 
brought to a standstill, or, as is more generally the 
case, cannot be started out of a station until the air 
pressure is discharged from the reservoirs. In order to 
prevent these petty difficulties in future the Westing- 
house Company have just brought out a double hose 
pipe, so arranged that if one branch gives way it will 
be automatically closed, and the other will still furnish 
the necessary connexion. 


ordinary nipple is replaced by the box B, Fig. 1, which 
is screwed to the end of the train pipe under the carriage 


The arrangement is illus- | 
trated in Figs. 1, 2, and 3, where it will be seen that the | 





WZ. 


' 





by the projection A. Connected to this box are two 
flexible hose pipes, each ending with a coupling. The 
box contains a ball valve 12, which can close the 
entrance to either hose pipe, or can lie idly between 
the two. When the train pipe is charged the pressure 
is the same in each branch, but should one of them 
burst the ball will be instantly driven to that side, 
and settling upon its seat, will prevent the escape of 
air. To make sure of both hose pipes being charged 
equally, in case the ball should seat to either side 
when the coupling cock is opened, a small groove a is 
made in one of the valve seats to allow air to leak 
ast. By means of this leakage equilibrium i. quickly 
established, and the ball falls into the intermediate 
position. A carriage witha double hose can be conpled 
to one with a single hose, as the ball will close the 
| unused connexion; care must be taken, however, that 
it is not the grooved seat to which it is applied. 
| Another of the most recent improvements made by 
| the company is the application of a governor, Fig. 4, 
to the air-pump to prevent waste of steam, and to 





GY 

















Fic, 4 


put it beyond the power of the driver to carry too 
high a pressure of air. It is shown in the right-hand 
figure above, in combination with a steam-cock, but 
it may be made independently, in which case the 
handwheel © and spindle 16 are not required, and 
the gland is replaced by a closed cap. In the en- 
graving the valve is shown as shut, and the pump 
standing. To start it the valve 5is raised, and the 
steam flows from D to F, and thence to the pump. 
Part of it leaks past the hollow piston B, and thus 
balances the downward pressure on the valve 5. As the 
pump continues to run the air pressure at Fin the train 
pipe overcomes the spring 10, and acting on the under- 
side of the diaphragm 9, lifts the valve 6 by means of 
the plate A, allowing the steam under B to escape by 
the exhaust pipe G. The pressure on B downwards 
closes the valve 5, thus cutting off the supply of steam 
to the pump. Upon the pressure in the train pipe being 
reduced to apply the brakes, the valve 6 will close and 
the steam will accumulate beneath B, the valve 5 will 
again rise, and the air-pump commence working. 









































SST a = 


see | 
} > 4 


a 1 i“ ura T ur 
eee . 
































(LPT ebng aas ‘a0n047 toyz) 


‘V's'a “AUN SEMOAMOOT ‘SUAANIONG ‘ANVAWOO DNIYOALOVAANVW ATION AHL AD GALONULSNOO 


VSN “AN ‘VOOLVUVS LV ANIDNA DNIMdNOd TIINSVD AHL 








‘p88 “GL AuvoUday “ONTUAANIONG 








=... ee. 






















































































a ea a oe 


TO wy a wer w Mee 
































TX ace 
—— ny 


= 


nae 






























































ENGINEERING. 














BRITTON’S STEAM 


























In integrating irregular areas by means of the plani- 
meter there is often a difficulty in reading the vernier 
from the light not falling directly upon it. Under 
such circumstances it is customary to use a reflecting 
surface, such as a white card, to throw the light on to 


the scale, but for persons of weak sight this is not | 


always sufficient aid, and they are constrained to lift 
the instrument from the paper and move it into a more 
favourable position. As the wheel rotates with very 
slight friction there is a great risk of its being moved, 
and the reading being vitiated by this plan, and 
thus after a correct measurement has been made, 
errors may be introduced by the unskilfulness of the 
operator. To prevent this, Mr. Druitt Halpin has 















STEERING GEAR. 
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but the factor of safety i 


breakage provided for, 
greatly increased, as each part has only to bear half the 


usual strain. Referring to the illustrations, it will be 
seen that two inverted cylinders drive a crankshaft 
made in two pieces, connected by a coupling in the 
centre. At each end of the crankshaft there is a worm 
C, gearing into a wormwheel D on a horizontal shaft I. 
Upon each of these horizontal shafts there is mounted 


| a pinion, which gears into a spurwheel upon the main 
| shaft carrying the sheave E, around which the rudder 


devised a locking apparatus, shown in the sketch | 


above, by which, when the pointer has been moved 
all round the figure under measurement, the index- 
wheel may be fixed sufficiently firmly to allow of the 
instrument being lifted and carried to the window to 
be read. 


The locking device consists of a brake spring | 
which is normally held away from the edge of the | 


roller by a sliding wedge situated between the spring | 


and the framing. When this wedge is moved to the 
left it allows the spring to bear on the roller and exert 
sufficient pressure upon it to keep it stationary if care- 
fully handled. Messrs. Elliott Brothers, of 449, 
Strand, 


enable it to be set automatically for measuring in- 
dicator diagrams, is called a diagrammeter. 





BRITTON’S STEERING GEAR. 

To avoid the complete breakdown which follows the 
fracture of a pinion in a steam steering gear, Mr. 
Thomas Britton, of New Hendon, Sunderland, has 
devised the very simple and compact apparatus illus- 
trated above, in which the parts most liable to 
give way, viz., the worms, wormwheels, and pinions 
are duplicated, and thus, not only is accidental 


London, are the manufacturers of Amsler’s | 
planimeter, which, when provided with two points to | 








chain is led by two guide pulleys. The spurwheel is 
loose upon the shaft, “except when it is connected to it 
by aclutch, which is double-ended, and can put the 
shaft in communication, either with the wheels of the 
steam gear or of the hand gear. In order to equalise 
the strain upon the two sets of worms, wormwheels, 
and pinions, the two parts of the coupling between 
the crankshaft are connected by studs and slots, so 
that, while one piston will set the other in motion if it 
happen to stop at the end of its stroke, yet the two 
run independently at other times. In case of accident 
to the gear, the two half-couplings are screwed tightly 
together. The stopping and starting is effected by a 
hunting screw much in the usual way. The valve 
spindle is connected to a lever N, which is pivotted 
near its centre to a nut I (Fig. 3) upon the handwheel 
screw G. The lower end of the same lever is attached 
by alink toa nut K upon the main shaft (Fig. 4). 
When the handwheel is turned the valve is moved, to 
admit steam to the cylinders in one direction, and, as 
soon as the engines start, the lower screw commences 
to move the valve back to its original position. The 
distributing valves are of the piston type, and steam is 
admitted to their centres or ends according to the 
direction of rotation desired. The side of the nut K 
(Fig. 4) carries a rack which gears into a double 
flanged wheel on a_ vertical spindle bearing at its 
upper end a pointer which indicates the position of the 
rudder. When the steering is to be done from the 
bridge a vertical shaft and a pair of bevel wheels are 





used to rotate the screw G. The main steering wheel 
is stationary as long as the steam gear is in w working g 
order, but it can be instantly put into action by means 
of the clutch mentioned above. 


Mr. Britton’s gear is already in use in fourteen 
vessels, and has given uniform satisfaction by its 


simplicity and silent working. 





THE GASKILL PU MPING ENGINE. 

THE two-page rege which we publish this 
week illustrates the Gaskill pumping engine con- 
structed by the Holly Manufacturing Company, and 
erected by them at Saratoga, N.Y. , U. S.A. The con- 
tract requirements of the engine were a pumping 
capacity of four million gallons in twenty-four hours, 
working at eighteen revolutions per minute against a 
pressure of 80 lb. per square inch, and a duty of 
80,000,000 Ib. of water raised 1 ft. high with a con- 
sumption of 100 lb. of best coal. In a subsequent 
issue we shall give further engravings of the details 
with a full description. 


ELECTRIC LIGHTIN G NOTES. 

At the next meeting of the Royal Institute of British 
Architects on the 18th inst., a paper will be read by 
Mr. Killingworth Hedges, C.E., on the ‘‘ Electric 
Lighting of Houses and the Precautions to be Adopted 
on its Introduction.” 





The Greenock Police Board obtained a provisional 
order under the Electric Lighting Act last session 
with the view of instituting experiments in street 
lighting, and as those experiments must be made with- 
in a period of two years from the date of the order, 
the matter was remitted to the Electric Light Com- 
mittee, whose labours are now making decided pro- 
gress. It has been resolved to carry out the experi- 
ments in the upper part of the town within an area 
occupied by about 1500 yards of public street thorough- 
fares. The gas lanterns within that area will be fitted 
with incandescence lamps, the current for which will 
be obtained from dynamo machines placed in the 
Corporation Water Trustees’ premises, which are in 
the locality, the said dynamos being driven by a water 
engine. 





At their last monthly meeting, held on the 6th inst., 
the Dundee Corporation Gas Commissioners had under 
consideration the expenses incurred by the Parlia- 
mentary agents and local solicitors in connexion with 
the proposed provisional order of the Commissioners 
under the Electric Lighting Act, and the opposition to 
and adjustment of the Brush Company’s provisional 
notice. The accounts were remitted to a sub-com- 
mittee, with powers to settle them. One of the Com- 
missioners suggested that they should lodge a claim 
against the Brush Electric Lighting Company. No 
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doubt they had already been advised not to make any 
claim, because they would not get anything, but there 
could be no harm in at least trying if they could get 
something. Another member said that they would have 
to show damage before they could get any compensation, 
but they had not sustained any damage ; and the Pro- 
vost pointed out that their legal adviser and his London 
agent were clearly of opinion that the Commission 
should not lodge any claim. 

An extraordinary | of the Metropolitan Brush 
Company was held on Tuesday to consider the question 
of winding up. The directors opposed the motion, but 
the sense of the meeting was strongly in its favour, and 
those who advocated any other course were stigmatised 
as ‘‘ red herringers.” Mr. Robert Hammond stated that 
his company was prepared to buy the company’s pro- 
perty as a going concern, and to give for it 30,000/. in 
6 per cent. debentures, and 30,000/. in 5 per cent. de- 
ferred shares, or 30,0007. in cash. Mr. Brown, of the 
committee, said that the gist of Mr. Hammond’s speech 
was ‘‘Donot windup.” They had 20,000/. in cash, 8000/. 
in plant, 6000/. in stock, and 2000/. owing to them, and 
in effect Mr. Hammond offered them paper for cash. He 
also reminded the meeting that Mr. Hammond might 
be one of those against whom a large claim would be 
made as promoters. He admitted that, according to 
the agreement, if the company went into the liquida- 
tion the Brush license would be forfeited, but if he 
had to deal with the question of the formation of the 
company he would show that that clause was a fraud 
and a delusion. Ultimately Admiral Sir E. A. Ingle- 
field, Messrs. A. Peebles, L. Engel, and Charles Bell 
were appointed liquidators, with power to take such 
proceedings as they may be advised in connexion with 
the formation and promotion of the company and 
purchase of the license, and with full power to com- 
promise on such terms as they see fit. Considering the 
disastrous career of this company, it is scarcely to be 
wondered at that the shareholders impetuously adopted 
the recommendation of the committee, which offered 
a prospect of recovering a part of the large sums that 
had been squandered in the purchase of patent rights, 
and from which no return worth considering had been 
realised. The question, however, had another aspect. 
The company is the owner of certain provisional orders 
which had been obtained after considerable trouble 
and outlay, aud it seems to us that the committee have 
been rather precipitate in abandoning rights which, 
without affecting their effort to recover a part of the 
losses sustained from the promoters of the company, 
might have been found to be of value if carried into 
execution. Estimates in all matters connected with 
electric lighting on a large scale are, we know, 
extremely fallacious, but one at least of the dis- 
tricts controlled by the company is a promising one, 
and might have been found profitable in working. 


From the Easter recess to the close of the session 
last autumn, the libraries and dining-rooms of the 
House of Commons were lighted by about 270 Edison 
incandescence lamps. The lighting having been entirely 
successful some extension of it was deemed desirable 
by the First Commissioner of Works, and accordingly 
additional plant has been recently laid down by the 
Edison and Swan Company, and the total number of 
lamps is now increased to about 480. The machinery 
is located in a portion of the basement of the House 
adjoining the boiler-room, and consists of two 8} in. 
by 10 in. Armington and Sims horizontal high-speed 
engines running at about 300 revolutions per minute, 
the one engine driving two Edison 250-light dynamos 
and the other two 150-light dynamos. The electrical 
arrangements admit of any circuit being operated by 
any dynamo, and as each pair of dynamos is run in 
multiple are (that is, each dynamo of the pair performs 
half the work done by the two together), it will be 
seen that ample provision has been made against any 
failure of the light from accident to the engines 
or machines. The distribution of the lamps is as 
follows : 


Dining-room, libraries, Kc. ... ee -ss, EO 
Under galleries in the House, pilasterlamps 32 
Division lobbies, table lamps... sen so Se 
pendants 32 
ie an staircases ... see 

South entrance lobby and staircases 

North lobby os 


” ” 


Ministerial 


rooms, lavatories, Kc. 
Retiring-rooms, &c.__... ie 
Reporters’-rooms 

Reading-room 


Total number of lamps 


The i gas fixtures have, in several instances, 
been utilised for the incandescence lamps by means 
of ornamental attachments in harmony with the 
character of the chandeliers. In other cases, neat 
polished brass pendants, brackets, &c., fitted with 
opalescent shades, have been provided. The electric 
wires are throughout entirely concealed from view, 
being either carried behind the panelling or encased 
in mouldings stained to the colour of the surrounding 





woodwork. The lamps are arranged on a considerable 
number of separate circuits, each capable of being 
lighted or extinguished by its proper switch. In a 
small apartment, immediately under the floor of the 
House, about twenty of these circuits converge on a 
switch-board, and can be controlled by the attendant 
who possesses the key to the switches. Each switch is 
surmounted by a double-pole safety fuse, and each cir- 
cuit is lettered. In no part of the House will the 
electric light prove a greater boon than in the rooms 
set apart for the use of the gallery reporters, which 
have hitherto, owing to their contracted nature, 
suffered from a highly vitiated atmosphere. The 
whole of the work in connexion with the installation 
of the light has been carried out under the super- 
intendence of Mr. T. O. Belshaw, of the Edison and 
Swan Company, Mr. Prim supervising the arrange- 
ments on behalf of the Office of Works. 


THE CENTRE-CYCLE. 

WE have had brought to our notice a very ingenious 
apparatus which combines the speed and simplicity 
of the ordinary bicycle with the stability and safety 
of the tricycle. This apparatus, to which the inventor, 
Mr. Edward Burstow, of Horsham, has given the 
name of centre-cycle, is a mechanical roadster, which 
has the general appearance of an ordinary large wheel 
bicycle fitted with four smaller supplementary wheels, 
one pair in front of and one pair behind the centre or 
driving wheel. 

Over the centre of the large driving wheel isa saddle 
attached to tubular framing similar to that in the best 
bicycles, and the wheel is driven in the ordinary way 
by means of a pair of cranks fitted with treadles. 
The steering of the machine is effected by means of a 
steering handle, which operates, through a curved bar 
and a Hooke’s joint, upon the axle of the forward pair 
of wheels which, in its turn, acting through a lever, 
sets the rear axle to a similar angle, both being in 
directions normal to the curve along which it is desired 
the apparatus is to travel. In this respect the action 
is very similar to that of a roller skate and is quite 
as easily and as smoothly controlled. 

So far the description would be applicable to an 
apparatus of the tricycle type, but furnished with five 
wheels instead of three, but the charasteristic feature 
of Mr. Burstow’s invention, and that which makes it 
superior in several respects to both the bicycle and the 
tricycle, lies in the fact that not only can the four 
smaller wheels be turned at will in any desired direc- 
tion, but they can, each or all, be lifted—while the 
machine is in action—quite clear of the ground, the 
apparatus at that moment is instantly converted into 
a single wheel apparatus, carrying, it is true, for the 
time the extra weight of three idle wheels, but having 
in compensation but half the friction of a bicycle, and 
possessing in the four suspended wheels, which can be 
dropped at any instant, a reserve or element of sta- 
bility which makes the apparatus exceptionally safe at 
the highest speeds. : 

In practice the apparatus is adjusted so that the 
principal weight is borne by the large centre wheel ; 
and the four side wheels are but barely grazing the 
ground ; when in this condition the machine can at any 
moment be made to run on the four little wheels, or on 
the centre wheel, or upon different combinations of the 
centre and side wheels. 

From the above description it will be observed that 
Mr. Burstow’s apparatus is singularly unaffected by 
roughnesses of, or small obstructions, on the road ; for 
the effect of an obstruction on the centre wheel is to 
momentarily lift that wheel, and the machine runs past 
the obstruction on its side wheels which then carry the 
weight, and similarly if the side wheels run against an 
obstruction they become lifted thereby from the ground, 
and the centre wheel receiving the weight carries the 
apparatus past the impediment. npn 

The rider has an obvious advantage in sitting 
directly over the centre of the driving-wheel, he is 
thereby not only in the best possible position for pro- 
pulsion, but his centre of gravity being over the centre 
of base he is in the position of maximum stability. 

The Burstow centre-cycle has been employed by the 
postmasters of Horsham and Saxmundham with great 
success, having been used by the letter-carriers and 
telegraph messengers for twelve months in those 
districts without a single accident being recorded, and 
it has been employed by local bakers with equal success 
for delivering bread, and thereby saving the expense 
of a horse and cart. 


THE COST OF INDEXING PATENTS. 
To THE EpiTor OF ENGINEERING. 

Sir,—Having a little knowledge of patents, and also 
some experience in the use of theindexes you speak of in 
your able article of January 4, I must express surprise that 
no one has come forward tosupport the sound good sense 
it manifests, and that not one of the eleven whose letters 
you published the week following appeared to have un- 
derstood the gist of it at all. They rushed to pick up 
kindly Mr. Prosser, whom they imagined you had levelled 
with the ground, but utterly ignored the broader and 














vastly more important subject of the waste of public 
money clearly demonstrated by you. Ask any one of 
your correspondents who are patent agents what they 
would index and abridge 14,000 specifications for, and I 
doubt if any of them would think of asking more than 5s. 
each ; your statement of the cost and number makes it 
over 2/, each. 

And, Sir, is it not clear that somebody or the system 
must be bad which produces such results? Whether it be 
the superiors of the department or the inferiors, the laxity 
of old officials, or the appointment of young and incapable 
assistants, scholars and even gentlemen though they may 
be, or whether it is in the management or mismanagement 
of the whole concern, I care not, the fact remains that 
there is great extravagance and careless spending of public 
money. 

I am afraid from what reaches me from reliable sources, 
that other branches of the same department have been 
equally as inadequately and extravagantly managed, so 
much so ap met that a certain limb has had to be am- 
putated pa joined to another department, which, it is ex- 
pected, may manage it better without making any violent 
changes affecting those to whom the present state of affairs 
is mainly due. Such men are sure to escape dismissal, 
even if they be not rewarded by better appointments for 
their ‘‘ masterly inactivity.” If the pruning-hook gets 
employed, depend upon it the rottenest boughs will escape, 
and a few minor twigs only will be lopped off. In a 
word, your article but adds one more proof to what 
appears only too true, t.e., that (as regards the Patent 
Ottice) the civil service seems ata very low ebb for energy, 
force, and ability. 

Yours faithfully, 
INQuIRER. 








HARDINGHAM’S SECTIONAL STEAM 
BOILER. 
To THE Epitor or ENGINEERING. 

Sir,—In your issue of the 1st inst. there appeared a 
letter from Mr. Wm. Wright, of Airdrie, adversely 
commenting on the use of 1 in. water-ways in the steam 
generative portion of this boiler, that is to say, 1 in. 
spaces between the outer and inner tubes employed in 
forming the annular water-tubes, He proceeded to 
remark that ‘‘silting up” would be chronic; and, as a 
remedy for this, recommended the enlargement of the 
water- ways to 2 in. 

Whilst thanking Mr. Wright for his advice, I desire to 
explain to those of your readers who noticed his letter 
that his expedient fails, on the following grounds amongst 
others, to commend itself for adoption: 1. The increase 
of the outer tubes from 6 in. to 8 in. in diameter would 
greatly augment the cost, the price of the latter being 
more than double that of the former. 2. The heating 
surface would be increased out of proportion to the 
fire-tube area, the latter remaining unaltered. 3. From 
the useof 2in. water-ways it would naturally be inferred 
that provision is made for a considerable formation of in- 
crustation or deposit. This is precisely the opposite to 
what I wish my design to convey ; for feuds that long 
before the incrustation becomes such as to choke or in- 
terfere with a 2 in., or evena 1 in., water-way, the boiler 
should be cleaned. 

It cannot be doubted that one of the most fruitful 
sources of bad economy, and in many instances danger, in 
boilers is attributable to incrustation. My idea as to the 
proper way to meet this difficulty is not by the allowance 
of plenty of room for deposit to take place ; but (1) by 
providing means for the elimination of impurities from 
the feed water before the latter arrives in the steam 
generative portion of the boiler; (2) by causing rapid 
circulation through this portion; and (3) by providing 
special facilities for permitting frequent examination of 
the heating surface, so that any scale (the forn ation of 
which can scarcely be prevented with certain kinds of 
feed water) may be promptly removed. 

My endeavour has been to produce a boiler which shall 
not only work economically when first put in operation, 
but which shall be so easily kept in order that the same 
degree of economy shall be subsequently maintained, even 
when used with water of the most unsuitable description. 
Under the latter exceptional conditions, the ready remov- 
ability of the inner tubes will conduce to the above result, 
by rendering thorough examination and cleaning not only 
possible but easy. Under ordinary circumstances, how- 
ever, this feature of the construction is chiefly advan- 
tageous in enabling the user to satisfy himself that the 
heating surfaces do not require cleaning, and that the 
tubes do not require renewal in consequence of deteriora- 
tion. 

I am, Sir, your obedient servant, 
G 


. G. M, HarpincuaM. 
London, February 6, 1884. 


To THE Epitor OF ENGINEERING, 

Sir,—I have noticed in your issue of the 1st. inst., a 
communication from Mr. W. Wright, by which a very 
natural doubt is expressed as to the permanent cleanliness 
of the above boiler. 

I last year received instructions from the Patent Steam 
Boiler Company, of Birmingham (the licensed makers), 
to conduct aseries of trials with Mr. Hardingham’s new 
boiler. My observations extended over six months. As 
it was supposed that the particular point Mr. Wright 
refers to would prove a defect, special attention was paid 
to it. 

The boiler experimented with was of 40 horse-power 
nominal. The inner tubes were 3 in. in diameter, and the 
outer tubes 5 in. in diameter. This boiler was purposely 
worked for three months with very impure canal water with 
out blowing off. The average hourly evaporation was 
1600 lb., so that the concentration was considerable, The 
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water was such that ordinary Lancashire and Cornish 
boilers in the same locality required clearing out 
monthly. 

At the end of the three months ‘a scale of about 5); in. 
in thickness had formed in the tubes, but without 
subsequently increasing in thickness, then commenced 
* shelling off,” and subsiding to the mud-drum. 

I may say that the feed water was pumped into the top 
cow of tutes. The deposits in the receiver in the top of 
the boiler were excessive, but in a soft state. 

The circulating power of the boiler is considerable. In 
consequence of the isolation and difference in weight of 
the ascending and descending columns, the driving force 
is at least 2 Ib. ie square inch. I attribute the non- 
liability of the tubes tochoke up to the contractions of 
the passages in contact with the furnace gases ; the re- 
duction of are a causing an increased velocity of circulation, 
which it is well known prevents deposits. I found that 
wherever the flow of water was comparatively sluggish, 
the deposits were correspondingly copious. 

I canconfirm Mr. Wright’s remarks as to the economy 
and working of this type of boiler. 

Yours obediently, 
Howarp LANE. 

115 and 116, Palmerston-buildings, E.C., 

February 6, 1884, 
SOLID MATTER IN SEA WATER. 
To THE Eprror OF ENGINEERING. 

Str,—I trust that Iam not trespassing too much upon 
yeur valuable space in asking through your columns a 
few questions of some importance to the marine engineer. 

1. By what experiment can it be proved that average 
sea water contains 5); its weight of solid matter ? 

2. Upon what grounds is the statement made in a very 
recent work on marine engineering (Mr. Seaton’s) that 
the water on the British coast contains only 4, its weight 
of solid matter? 

3. If I take 3l oz. of pure water and add to it 1 oz. of 
salt would the density of this mixture be said to be ,,? 
And if so, how does it happen that all hydrometers I try 
read off about three-fourths of a thirty-second in such 
a mixture when tested at the proper temperature ? 

4. How are hydrometers for sea use graduated at the 
manufactory ? 

I ask these questions because I have hitherto been un- 
able to verify the statements about the amount of solid 
matter in sea water, which are to be found in our 
numerous books on the marine steam engine, although 
the specific gravity is easily verified. To the marine 
engineer the percentage of solid matter is of more con- 
sequence than the specific gravity, being independent of 
temperature, I should, therefore, be glad if any one can 
refer me to a published table of sea-water densities 
(showing the corresponding amounts of solid matter) 
based upon experiment, and not upon the mistaken 
notion, that adding common salt to water does not in- 
crease the volume of the water. I have prepared such a 
table, and would inclose a copy, but my results are 
so much at variance with received opinions that I am 
diffident in otfering it for publication. Surely so im- 
portant a matter has been made the subject of accurate 
experiment before now, 

Yours, &c., 
A, N. SOMERSCALES, 
6, Dock-street, Hull, Jan. 14, 1884. 

[The quantity of solid matter in sea water can be found 
by evaporating a known weight of the latter, and weigh- 
ing the residue. In the experiment to which the third 
question of our correspondent refers, no allowance appears 
to have been made for the water of crystallisation pro- 
bably present in the salt added.—En. E. | 


“A PERFECT VACUUM.” 
To THE Epitor OF ENGINEERING. 

Str,—As an instance of a very near approach to a 
perfect vacuum the following facts will not be without 
interest to many of your readers. I have (amongst other 
engines under my control) on the premises of which I 
have the management a small compound beam engine 
with the cylinders combined upon what is known 
generally as the Woolff principle of about 16 horse-power 
nominal: Diameter of high-pressure cylinder, 104 in. ; 
low-pressure, 18 in. ; length of stroke, 3 ft. 10 in. ; speed, 
40 strokes per minute or nearly 307 ft. This engine 
regularly shows a vacuum of 28in. to 29 in., and on Tuesday 
the 5th inst., was working for a great part of the day 
with 30in. vacuum at a pressure of 42 lb. to 431b. on the 
boiler. 

Although not connected with the manufacture of 
engines or machinery there is a small millwright or 
mechanic’s shop on the premises fitted with a lathe and a 
few other tools for the requisite repairs of the machinery, 
and it was with these and with the assistance only of the 
men round him that the foreman millwright recently took 
this engine to pieces—bored out the cylinders and air 
pump—increased the speed of the engine from 36 to 40 
strokes per minute, and re-erected it with the result 
which I have described, of which he is justly proud and 
with which his employers are highly gratified. I shall be 
happy to answer any inquiries on the subject, and 
remain 

Yours respectfully, 
A SUBSCRIBER. 

[Can our correspondent inform us what was the height 
of the barometer at the time cf the 30in. vacuum he refers 
to being observed? Also what class of vacuum gauge was 
used, and had it been recently checked by a mercurial 
auge ? Of course the excellence of a vacuum ina con- 
enser can only be judged by its comparison with the 
barometer reading at the time of its being taken, a 27 in. 








vacuum with the barometer standing at 295in. being as 
good as a 28in. vacuum with the barometer at 30} in. 
Of course a 30 in. vacuum is exceptionally good with any 
reading of the barometer likely to occur.—Eb. E.] 





TORPEDO BOATS. 
To THE Eprror oF ENGINEERING. 

Sir,—In reference t» your article on Messrs, Yarrow 
and Co,’s terpedo boats, kindly allow me to offer as a 
suggestion as to the cause of failure in the Herreshoff 
position of the screw propeller to give a very high rate of 
speed. By the parallelogram of forces, if A C represents 


B A 


A 








Angle BAD = 90° 


the power expended in driving the boat, A B represents 
the power utilised in driving the boat, while A D 
would represent the power employed in lifting the stern 
of the boat. To get the best result, should not the pro- 
— shaft be inclined a degree or two above the hori- 
zontal ? : 

Should you deem this worthy of insertion you will 
oblige, Yours obediently, 

T. FirzGERALp. 
Newcastle-on-Tyne, January 30, 1884. 


PISTON PATH OF OSCILLATING ENGINES. 
To THE Epitor oF ENGINEERING. 

Str,—In trunk engines and engines fitted with con- 
necting rods the position of the piston at any angle of the 
crank will be found by the formula 

S=R (l-cos. w) + L+/L?- R? sin.? w 
where S=distance travelled by the piston from commence- 
ment of stroke, 
R=length of crank arm, 
L=length of connecting rod, 
w=any angle of crank. 

This formula and the well-known “ piston path dia- 
gram,” both proposed by Professor Zeuner, do not repre- 
sent the path of the piston in oscillating engines. 





The path of the piston in oscillating engines may be 
found by following formula : 
Let L (Fig. 1) be the distance between the centre of | 
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the trunnions C and the centre of the crankshaft O, equal 
distance of A B or A” B’, R the length of the crank-arm 
O B’ or half stroke A C, S the distance travelled by the 
piston at an angle w, and y the distance between the 
centre C and the centre B! of the crank-pin at angle w ;! 
then is S=R+y-L. 

Now as the value 

y= vVR?2+L2-2 Rx L cos. w, 
the formula for finding the path of the piston is 
S=R+ /7R?+L?—2 RxL cos. #o-L 

This formula is in practice rather troublesome, and may 
be substituted by following diagram : 

Draw a line C E (Fig. 2). From O as centre of crank- 
shaft draw a circle with a radius O B equal the length of 
the crank-arm. Set off point C as centre of the trunnion 
and draw from this point as a centre the two arcs m n 
and o p equal distance of stroke. Assuming now the 
crank-pin B moves in the direction of the arrow to B’, then 
m' B'is the travel of the piston, and may be measured 
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by a scale ; m’! B’' is the path for angle BO B’; p’ B’” 
represents the piston path for angle E O B” (downstroke). 
The correctness of this diagram may be seen from the 
formula : 
S=y+R-L for the upstroke, 
and S=L+R-~y for the downstroke ; 
where S=path of piston, 
pre B’ or C B’ distance between centre of trunnion 
and centre of crank-pin, 
R=O B, 
L=C O. 
Fig. 3 shows the usefulness of the path diagram com- 
bined with Zeuner’s valve diagram. 
Admission of steam for the upstroke commences in A ; 
a 6 gives the piston path for the maximum opening of the 
valve, ) ¢ for the cut-eff, and cf represents the length of 
stroke for release. 
The piston path diagram should be drawn to such a 
scale to get the valve diagram drawn in full size. 
D. WuLrr. 
21, Glebe Park, Kirkcaldy, October, 1883. 





FOREIGN AND COLONIAL NOTES. 

Auckland (N.Z.) Graving Dock.—Plans and specifica- 
tions have been prepared for a proposed graving dock at 
Auckland. 

Victorian Rolling Stock.—Mr. Mirls, locomotive superin- 
tendent of the Victorian Government Railways, has 
reported upon some railway carriages imported for use on 
those lines. He states that some of the carriages are not 
so well finished as they should be. The wheels and 
fastenings are capital, but the panels have split through 
the fault of the designer, not of the maker. When con- 
sidered as a whole, however, the carriages are a fair 
substantial job. The contract prices were free on board, 
595I. for first class, and 516/. for second class. 

The Malay Peninsula. - Favourable advices have been 
received from the Perak Tin Company, on the Malay 
Peninsula, in which Australian capital has been invested, 
two new railways into the interior having been under- 
taken. The yield of smelted tin from the small district 
where the company’s mine is situated, amounted in the 
four months ending September 30, 1883, to 3115 tons. 


Water Supply in New South Wales.—The New South 
Wales Diamond Drill Department has received the 
following telegram from the officer in charge of a water 
augurat Bourke: ‘‘ We have struck a further supply of 
fresh water in bore B, No. 3, at a depth of 192 ft. in a 
layer of granite pebbles and boulders. This water is 
quite distinct from that struck at 122 ft.. We have not 
yet gauged the quantity; but the water has risen 10 ft. 
over the surface in pipes. I am of opinion that we are 
only coming on the main water-bearing strata, and ‘shall 
have a greater supply when the water gets deeper into the 
gravel bed.” 

Melbourne Harbour Trust.—Sir John Coode has ex- 
pressed strong disapproval of a proposed substitution of 
wood for concrete in the facings of a river dock proposed to 
be constructed by the Melbourne Harbour Trust. 


Canadian Railways.—A number of prominent citizens 
have met a committee of the Halifax City Council to con- 
sider a letter from the Mayor of (Quebec, urging action to 
induce the Canadian Pacific Railway to make Halifax its 
winter point. It was decided to ask the Government 
to extend the Intercolonial Railway to Montreal. The 
Federal Government has agreed to pay the Government 
of Nova Scotia 1,200,000 dols. for the eastern extension of 
the railway from New Glasgow to Canso. <A contract 
for the construction of the Ottawa, Morrisburg, and New 
York Railway was signed in December by Mr. Wright, 
of New York. : 

Port Adelaide.—Mr. 8. C. Dean, of Kensington, Lon- 
don, has forwarded for the consideration of the South 
Australian Marine Board, some plans and estimates for 
the improvement of the harbour at Port Adelaide by 
providing ships’ locks on the inner bar at Schnapper 
Point to Torrens Island, and by deepening the present 
channel north of Lefevre’s Peninsula, thus creating a 
land-locked and sheltered harbour, and ferming frontages 
for wharves to Lipson and Hindmarsh Reaches, &c., over 
12 miles in length. 


Railways in Ohio.—Since 1869 the mileage of Ohio rail 
ways has increased 107 per cent., the number of loco- 
motives 145 per cent., and the number of cars 456 per 
cent. The number of cars to each locomotive in 1869 was 
fifteen ; now the number is thirty-four. Improvements 
in permanent way by the laying of steel rails, sub- 
stantial ballast, and superior motive power have in- 
creased the carrying capacity of Ohio railways 126 per 
cent. during the last fifteen years. 

The German Iron Trade.—The condition of the German 
iron trade has not experienced any material change of 
late. The general tone is one of depression, 


Tasmanian Railways.—The Tasmanian House of As- 
sembly has passed a Bill authorising the construction of 
three new lines in Tasmania. 


Honduras.—The president of the Republic of Honduras 
has granted a railway concession to three New York 
capitalists, Messrs. W. H. Warner, H. K. Wheeler, and 
M. O. Sheldon. A land grant of eight square miles on 
each side of the track for each mile of line constructed, 
is to belong to any company organised by these gentle- 
men, and completing a line by August 1, 1887, from 
Trujillo, a seaport of 5000 inhabitants, to the Roman 
river, a distance of twenty miles. The line is then to 
extend for a distance ‘of fifty miles up the Arenal Valley. If 
carried out, it will traverse a country very rich in cabinet 
and dye wood, 
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THE SINGLE-BARREL GARDNER 


WE have already published drawings and a descrip- 
tion of the Gardner machine gun,* and this week we 
supplement our previous notice with further engrav- 
ings of this weapon, which is now largely in use. It 
will be unnecessary for us to repeat in this place a 
detailed description of this machine gun, for such 
particulars we refer our reader to the article just 
alluded to, but we may recall the general features of 
its construction and mode of use. The mechanism by 
which the various functions of loading, firing, and 
extracting, are performed, is contained in a rectan- 
gular gun-metal case, varying in dimensions, with 
the number of barrels in the arm. In the single- 
barrel gun, the size of this case is 14 in. in length, 
5} in. in depth, and 24 in. in width. The top of the 
box is hinged, so that easy access can be had to the 
mechanism, which consists of a lock, the cartridge 
carrier, and the devices for actuating them. In the 
multiple barrel guns, the frames which, with the 
transverse bar at the end, hold the barrels in place, form 
the sides of the mechanism chamber, in the front end 
of which the barrels are screwed. The mechanism is 
actuated by a cam shaft worked by a hand-crank on 
one side of the chamber. By this means the locks are 
driven backwards and forwards, the latter motion 
forcing the cartridges into place, and the former with- 
drawing the empty cartridge case after firing. The 
extractor hook pivotted to the lock plunger, rises, as 
the lock advances, over the rim of the case, but is rigid 
as the lock is withdrawn, so that the action is a posi- 
tive one. The cartridges, which are contained in a 
suitable frame attached to the forward part of the 
breech chamber, pass through openings in the top plate 
of the latter, an etficient distribution being secured by 
means of a valve having a transverse motion. Each 
cartridge as it falls, is brought into the axis of the 
barrel and the plunger, while the advance motion of 
the lock forces them into position. In the five-barrel 
gun illustrated by Fig. 3, the cartridge feeder contains 
100 cartridges, in five vertical rows of 20 cartridges 


each, and these are kept supplied when firing, from | 


supplementary holders. Fig. 1 shows the portable 
rest manufactured by the Gardner Gun Company. 
It consists of two wrought-iron tubes, placed at 
right angles to each other; the front bar can be 
easily unlocked, and placed in line with the trail 
bar, from which project two arms, each provided 
with a screw that serves for the lateral adjust- 
mentof the gun. These screws are so arranged as to 
allow for an oscillating motion of the gun through any 
distance up to 15 deg. The tripod mounting used for 
naval as well as land purposes, is shown in Fig. 2, which 
illustrates the two-barrel gun complete. The five- 
barrel gun, Fig. 3, is shown mounted ona sim‘lar 
tripod. The length of this weapon over all is 53.é in., 
the barrels (Henry system) are 33 in. long, with seven 
grooves of a uniform twist of one turn in 22in. The 
article in our thirty-third volume, to which reference 
hasbeen made, described in much detail the competition 
trials at Shoeburyness held in February, 1881. We 
need therefore only refer to them and to other official 
experiments very briefly. Gardner’s five-barrel gun in 
the course of one of these trials fired 16,754 rounds, with 
only 24 jams, and in rapid firing, reached a maximum of 





* See ENGINEERING, vol, xxxiii. page 546. 


330 shots in 30 seconds. The two-barrel gun fired 6929 
rounds without any jam; the last 3000 being in 11 
minutes 39 seconds, without any cleaning or oiling. 


SOLDERING Execrric Conpvuctors. — To solder the 
joints of electric light and telephone wires in places where 
the use of an ordinary stove for heating the irons is in- 
admissible, is a very awkward job, and consequently it 
often happens that the joints are badly made and give 
considerable trouble. To remedy this Messrs. Buck and 
Hickman, of 280, Whitechapel-road, London, E., have 
introduced a portable soldering furnace, consisting of a 
double lamp fed with methylated spirit, and inclosed by 
a copper case having a narrow tank formed in its lid to 
hold a small quantity of melted solder, in which the joint 
can be bathed to insure the thorough penetration of the 
molten metal. It is stated that one-sixth of a pint of 
methylated spirit will make twenty joints. 

THE INTERNATIONAL RAtL MANUFACTURERS’ CONVEN- 
TION.—With reference to the above convention, the 
theinisch Westphalische Zeitung writes : “‘Such an ar- 
rangement between the larger English, Belgian, and 
German railmakers appears to be a fait accompli. It has 
been agreed that in quoting prices for export these works 
shall not compete against each other, but according to a 
fixed arrangement distribute the quantities amongst 
themselves, compensating those who do not obtain orders 
by some means or other. The difference in freight from 
the different shipping ports cannot offer a serious obstacle 
to such an international agreement and its duration, as 
the prices given in the various tenders are always calcu- 
lated on a basis price at works. At all events sucha 
measure, which long ago has proved of practical value in 
Germany, will put an end to the internecine competition 
for foreign orders, and cannot fail to exercise an important 
influence on the course of prices, and thus create a favour- 
able change in the position of the industrial establish- 
ments of the Rhenish and Westphalian works. The 
larger ones engaged in the rail trade are mostly concerned, 
such as Krupp, Bochum, Dortmunder Union, Rhenish 
Steel Works, :. and of these the two first have hitherto 
played the most important part in the export trade.” 

QUEENSLAND RaiLways.—The South Brisbane branch— 
from Oxley to the river—which has now been under con- 
struction for a very long time, will probably be out of 
hand in the course of a month, at which time new 
wharves near a dry dock, with which it is to be connected, 
will also be ready for use. On the first section of the 
Logan Railway the bridges, fences, and earthworks are 
advancing satisfactorily, and the contractors for the 
second section, Messrs. A. Overend and Co., are making 
preparations to start work. The cylinders and super- 
structures of a bridge to span the Logan on this section 
of the line are being manufactured in England. Thirteen 
miles of line have been laid and ballasted on the first 
section of the Brisbane Valley branch, and the fencing is 


going ou rapidly. The line will probably be opened in | 


March. On the Warwick and Killarney branch eleven 
miles of rails have been laid. Nearly all the bridges and 
the whole of the drains are now completed, and it is ex- 
ected that the line will be ready for opening about 
March 1. On the eighth section of the main Western 
line the clearing is now well ahead. Some little progress 
has also been made with the earthworks. The Bunda- 
berg and Mount Perry line has been opened to Bool- 
boonda, and on the remaining ten miles of the line the 
pe are being laid at the rate of about a mile anda 
alf per week. It is estimated that this portion of the 
line will be ready for use about the middle of March. 


MACHINE GUN. 


IMPROVED CARBON FILTER. 

THE great defect of the ordinary filter is the difh- 
culty of cleaning it. Generally some arrangement is 
made for reversing the current of water with the idea 
of swilling out the deposit which has been retained in 
the pores of the material, but usually this is only 
partially successful. When the interstices in the fil- 
tering medium are so fine that all the impurities in 
the water are retained, they are also so fine that no 
real flushing current can be sent through them, and 
consequently they often become a happy hunting 
ground for bacteria, especially in the parts near the 
edges, where the reverse current does not penetrate. 
As a remedy for this unsatisfactory state of affairs the 
Silicated Carbon Filter Company, of Battersea, Lon- 
don, have devised a filter which can be taken entirely 
to pieces, so that every part may be cleaned, while 
the filtering block can be subjected to much more 























thorough and searching treatment than when in posi- 
tion. 

The annexed engraving explains the construction. 
The stone receptacle is divided into two parts by a dia- 
phragm, upon which there is fixed, by a porcelain stay, 
a silicated carbon block, which entirely closes the aper- 


| tures in the diaphragm. The upper surface and corners 


of the filtering block is non-porous, consequently the 


| water has to enter at the edges and follow the course 


indicated by the arrows, before it can reach the clear 
water compartment below. In cleaning the filter it is 
only necessary to unscrew the nut, when the block 
can be lifted out and soaked in boiling water, after 
which the surface can be serubbed. All the parts are 
interchangeable, and the user can clean or renew the 
filtering medium as often as he pleases without any 
skilled assistance. 








GERMAN Pic-Iroy.—The production of pig-iron in Ger- 
many last year amounted to 3,380,788 tons. The corre: 
sponding production in 1882 was 3,170,957 tons, 
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THE TWO-BARREL AND FIVE-BARREL 


Gtascow, Wednesday. 

Glasgow Pig-Tron Market.—Last Thursday’s warrant 
market was exceedingly dull, and a decline in prices 
took place to the extent of 4d. per ton, getting to within 
1}d. of the lowest quotation reached during last month, 
so that the recent advance of 2s. per ton was nearly all 
lost. On account of the somewhat unsettled condition of 
commercial affairs buyers showed a disposition to hold 
off, and some holders were forced to realise, and thereby 
causing a further depression. Business was transacted 
on forenoon "Change at 43s.down to 42s, 10d. cash, also 
at 43s. 2d. down to 43s. one month, the market closing 
with prices nominally at 42s. 104d. cash and 43s. one 
month. There were transactions at from 42s. 10d. down 
to 42s. 8d. cash, also at from 42s. 114d. down to 42s. 94d. 
one month, the close being sellers at 42s. 8d. cash and 
42s. 10d. one month, and buyers at $d. per ton lower. 
Friday’s market was dull at the opening, and prices at 
one time got down to 42s. 6d. for good marketable war- 
rants, or $d. per ton under the lowest quotation reached 
prior to the resolution of the Cleveland ironmasters to 
biow out a number of their furnaces, so as to reduce the 
output. The price reached was likewise the lowest quota- 
tion over a period of about four years, and the de- 
cline over the week amounted to 1s. per ton. During 
the forenoon business was done at from 42s. 74d. down to 
42s. 6d., and back to 42s. 74d. cash, also at 42s. 9d. down 
to 42s, 8d., and up to 42s. 9}d. one month, and at the close 
there were buyers at 42s. 7$d. cash and 42s. 9d. one month, 
and sellersasking $d. more per ton. Transactions took place 
in the afternoon at 42s. 7d. and 42s. 74d. cash, also at 
42s. 84d. and 42s. 9d. one month, with buyers at the close 
offering 42s. 7}d. and 42s. 9d. cash and one month, re- 
spectively, and sellers wanting 4d. per ton higher. The 
market opened stronger on Monday, and a gain of 2d. per 
ton was at one time reached, of which, however, 13d. was 
lost by the close of the market. During the forenoon 
there were transactions at from 42s. 8d. up to 42s. 94d. 
cash, also at 42s. 10d. up to 42s. 11d. one month, with 
sellers at the close asking 42s. 9d. cash and 42s. 104d. one 
month, and buyersnear. In the afternoon the quotations 
ranged from 42s. 9d. down to 42s. 74d., and back to 
42s. 84d. cash, also at from 42s. 10d. down to 42s, 9d., 
and back to 42s. 10d. one month, the market closing with 
sellers at 42s. 84d. cash and 42s. 10$d. one month, and 
buyers offering $d. per ton lower. Yesterday's warrant 
market was very much depressed, and the closing quota- 
tion was at the lowest price paid this year, and 2d. per 
ton under that of the previous day. Business was done 
* in the morning at from 42s. 7$d. down to 42s. 6d. cash, 
also at 42s. 9d. down to 42s. 8d. one month, and the close 
was buyers at 42s. 6d. cash and 42s. 74d. one month, with 
hyyers near. In the afternoon the quotations were 42s, 6d. 
and 42s. 64d. cash, and 42s. 7}d. and 42s. 8d. one month, 
the market closing with buyers offering the lower quota- 
tion and sellers near. The market has undergone a little 
improvement to-day. During the forenoon there were 
transactions at 42s. 6d. to 42s. 7d. cash, also at 42s. 8d. 
and 42s. 8$d. one month, the close being buyers at 42s. 7d. 
cash, and 42s. 7$d. one month, and sellers asking 4d. 
more per ton. Business was done in the afternoon 
at 42s. 63d. to 42s. 74d. cash, also at 42s. 8d. and 
42s. 8d. one month, and towards the close of the 
market sellers were wanting 42s. 8d. cash and 42s. 91d. 
one month, with buyers offering 3d. per ton lower. 
The past week has been one of very decided depression in 
the iron trade, the result of several co-operating influences, 
including the very unsatisfactory returns issued by the 
Board of Trade for last month, the heavy increase of 
stocks in the Cleveland district during January, the ad- 
vance inthe Bank rate, and the marked uneasiness in 
commercial affairs in Glasgow and elsewhere. The accu- 
mulating stocks of pigiron in Scotland are likewise causing 
some disappointment. From Christmas up till the end of 
last week the increase amounted to 8200 tons, even though 
the number of blast furnaces in operation is 13 less than 
at the same time last year, 97 as compared with 110. 
That fact, coupled with a decrease in the shipments for 
the present year amounting to §101 tons, is well calculated 
to excite some anxiety. Privateadvices, both from the Con- 
tinent and America, are said to be slightly {more hopeful 
in their tone this week, but so far as the home trade is con- 
cerned the prospects do not show any signs of improve- 
ment. Even with the very low prices now ruling, there 
~ does not seem to be any inducement to make purchases on 
anything like an extensive scale ; indeed, the despondency 
is so great that holders have of late been selling out some- 
what freely. The shipping demand is quiet, but it is 
rather premature to expect to feel the demand for spring 
shipment, as with a dull market, buyers feel more inclined 
to hold. back their orders. Shipping brands are a little 
easier in price. The local requirements show a dis- 
tinct falling off, both as regards foundry work and the 
consumption in the finished iron trades. It is just 
possible that the makers of pig iron may now be put 
in a better position to meet the low and unprofitable prices 
by the reduction in the workmen’s wages, which has gene- 
rally been accepted of without any strikes of consequence. 
The hematite pig iron market is practically without any 
change, 46s. 6d. per ton being still about the price for 
mixed numbers f.o.b. at Cumberland ports. Last week’s 
shipments of Scotch pig iron amounted to 8900 tons, as 
against 9079 tons in the preceding week, and 12,530 tons 
in the corresponding week of last year. There were sent 
to the United States, 1450 tons; to South America, 190 
tons ; to India, 180 tons ; to Australia, &c., 100 tons; to 
France, 510 tons; to Italy, 210 tons; to Germany, 880 
tons; to Holland, 418 tons; to Spain’ and Portugal, 250 
tons; to China and Japan, 150 tons; and lesser quantities 
to other countries. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 592,576 tons, as compared with 591,688 tons 
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yesterday week, showing an increase of 888 tons for 
week, 

Steam Ploughing Machinery.—The enterprise started 
some years since by the Kincardineshire Steam Ploughing 
Company (Limited) has not been attended with success, 
and the plant accumulated by the company was put up to 
public auction at Laurencekirk last Saturday. There was 
a good attendance of bidders, but the competition was not 
keen. The first lot which was exposed consisted of two 
10 horse-power traction engines, with cultivator, grubber, 
bothy or van, and water cart. The only bid for the whole 
was 200/., but it was not accepted. One of the engines 
was subsequently knocked down at 75/. and the other at 
71l., and the other portions of the original lot were also 
sold separately. The second lot included two 6 horse- 
power traction engines and a quantity of other plant. 
The sum of 5907. was offered, but as the reserve was 775/. 
no sale took place, the exposer declining to break up the 
ot. 

Forth Bridge.—The twentieth half-yearly meeting of 
the shareholders of the Forth Railway Bridge Company, 
was held in Edinburgh yesterday. Mr. M. W. Thomp- 
son, chairman of the company, presiding, The report 
by the engineers, Messrs. Fowler and Baker, was as 
follows : During the past six months the contractors have 
practically completed their arrangements for the manu- 
facture of the superstructure of the bridge and the build- 
ing of the great piers, nearly all of the required machinery 
being now on the ground. The plant includes some 
twenty steamboats and barges of different classes, more 
than fifty steam and hand cranes, and about thirty steam 
engines of various kinds, some for driving the machine 
tools, and others for working the electric lights, or com- 
pressing air for the pneumatic foundations and_ rock 
drills. A temporary staging 50 ft. wide and nearly 
half a mile in length, has been carried out from the 
south shore to the first great pier, and iron stagings 
have been built on the north shore and at Inchgarvie 
for landing materials and other purposes. The esti- 
mated value of the plant and temporary works at pre- 
sent executed is about 130,000/. As regards the per- 
manent works which have been proceeded with since the 
date of our last report, the chief progress has been with 
the granite viaduct piers, which have been carried up, in 
several instances, to the height required for the erection 
of the girders, One of the large cantilever end piers is 
partly built and the cofferdam for the other is ready. On 
the Fife shore one of the main cylindrical piers is half 
built, and at Inchgarvie rock is excavated and the 
iron caisson in position for another cylindrical pier. On 
the South Queensferry shore the first of the great diving- 
bell caissons is resting on the launching ways, where it 1s 
being rivetted up. One of the large steel bed-plates for 
the 1700 ft. span girders is planed and partly drilled ; all 
of the holding down bolts are ready, and some of the steel 
plates for the 12 ft. tubes are bent and planed. The 
approach viaduct girders are being manufactured at 
Glasgow, and the erection of this part of the work will be 
proceeded with shortly. 

Royal Scottish Society of Arts.—At a recent meeting 
of this Society, Mr. Wm. Key, manager of the Corpora. 
tion Gas Works, Tradeston, Glasgow, exhibited and 
described an improved pressure reducing valve or regu- 
lator for water, the object of which is to maintain a 
constant flow of water at the outlet, on any given pres- 
sure that may be desired, notwithstanding variations in 
the initial pressure. The valve had, he said, been in 
action in different places; but except from Consett, 
county Durham, where the 3-in. valve had been in opera- 
tion, and given great satisfaction, he had no means of 
saying how it might work practically. He anticipated, 
however, that no difficulty would be experienced in the 
use of the valve. In the course of the discussion, the 
question was raised as to what would become of the water 
which was kept back by the valve, and Mr. Key replied 
that the difficulty might be overcome by placing a second 
valve between the one regulating the supply to any district 
and the source of the supply. Mr. Coyne, superintendent of 
works to the Edinburgh Water Trust, intimated that he 
would be willing to allow the valve to be tested in some 
districts in which three other valves had been tried and 
proved failures. A committee was then appointed to 
carry through the trial of the regulator. 


Another Generous Act of Mrs. Elder. — It seems that 
the generosity of Mrs. John Elder had not ended 
when, a short while since, she provided the means for en- 
dowing the ‘‘ John Elder” Chair of Naval Architecture in 
the University of Glasgow, and presented a public park 
to the people of Govan, as she has just intimated her 
intention of supplying that burgh with a mechanics’ 
institution. In addition to the usual features of such an 
institution, the edifice will include a free library and 
reading room. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on Change at Middlesbrough, but 
only a small business was done. No. 3 Cleveland pig 
iron was quoted 36s. 9d. per ton, f.o.b., but buyers were 
slow to close. The outlook is certainly discouraging. An 
organised plan to restrict the production of pig iron by 
blowing out eighteen blast furnaces, does not appear to 
strengthen the hands of the Cleveland ironmasters. In 
the face of general depression in the allied trades, and 
even with the knowledge of the intention of the iron- 
masters, the blast furnacemen have resolved that they 
will this week serve notice on their employers that they 
will cease work in a fortnight, unless thor are paid time 
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and ahalf, from Saturday at 1 o’clock till Monday morn- 
ing at 6o’clock. The men have taken this step because 
the masters have given them notice of a reduction of 
5 per cent. on account of their having refused to adopt 
a proposed sliding scale. While there is this difficulty 
with the blast furnacemen which might result in a_stop- 
page of work in the whole of the iron trade in the North 
of England, there is the wages question of the ship- 
builders to be dealt with. The masters -want a reduc- 
tion of 20 per cent., and the men are not willing 
to submit toa heavier reduction than 5 per cent. It is, 
however, satisfactory to know that efforts are being made 
to bring the masters and men nearer a settlement, and it 
is hoped that the negotiations will be successful. The 
shipments of pig iron from Middlesbrough are fairly good 
for the time of year, and are better than usual to Scot- 
land. Hematite pig iron is nominally 47s. per ton f.o.b. 
west coast ports. ‘There is considerable slackness in the 
manufactured iron trade. Ship plates are being offered 
at 5/, 2s. 6d. per ton, and angles at 4/, 15s. less 2} per cent. 
at works, and even at these low prices manufacturers 
cannot obtain orders. It is feared that trade will be worse 
before there is any improvement. 

The Steel Trade—The Largest Production of Steel Rails 
yet obtained from one Mill.—Quotations for steel of all 
kinds continue very low, and makers have in consequence 
been driven to exert all their energies to secure as much 
economy as possible. Messrs. Boleckow, Vaughan, and 
Co., of Middlesbrough, have just succeeded in getting the 
largest production of steel rails in one mill ever attained. 
The No. 1 mill at their splendid Eston Steel Works 
started to roll rails at 6 a.m. on Monday, February 4, and 
stopped at 4 p.m. on Saturday last. During that time 
the output of rails reached 4310 tons. The No. 2 bloom- 
ing mill made all the blooms necessary for that quantity 
of rails, and also produced the further quantity of 262 tons 
of blooms which were used for other purposes than rails. 
It is interesting to know that more than one half the steel 
made was manufactured from Cleveland ironstone. Rolls 
were changed five times during the week. The largest 
quantity of rails rolled in an hour was 46 tons, the largest 
quantity of blooms rolled in one shift was 559 tons, and 
the largest quantity of finished rails in one shift 470 tons. 
This is certainly most excellent work, and shows the 
resources of the great steel works at Eston. 

Engineering and Shtpbuilding.—There is a falling off in 
inquiries for general engineering, and shipbuilding is no 
better. It is hoped that when the wages question is 
settled a few orders will be secured, although nothing like 
briskness is anticipated, seeing that so many fine steamers 
have been laid up owing to the poor freights which have 
prevailed for moths. 

The Dowlais Tron Works, Stockton, —To-day (Wednesday) 
an angle mill and eight puddling furnaces were started 
at Dowlais Iron Works, Stockton, but they will only afford 
employment to about a third of the 600 men who were 
thrown idle by the total stoppage of the Malleable Iron 
Works at Stockton. Both works belong to the Malleable 
Tron Company. 





Water Suppiy or Sypney,—From a return published 
by order of the Legislative Assembly of New South Wales 
itappears thas the total estimated cost of the Sydney 
water supply works is 1,639,678/., in addition to which 
there will bea further sum of 145,633/. to provide for 
works required in bringing the water to Sydney previous 
to the completion of the Prospect reservoir, for land and 
compensation, and for salaries and supervision, for which 
items money was not originally voted. The amount of 
vote was 1,086,768/., leaving a deficiency on the estimated 
cost of 552,910/. About 250,0007. of the excess is due to 
the increased capabilities of the works, which have been 
raised from 80,000,000 gallons per day, in accordance with 
Mr. Clark’s recommendation, to double that quantity, or 
something over 155,000,000 gallons per day. 


ANTIPODEAN TELEGRAPHY.—Interviews have taken place 
at Sydney between Mr. Berry, on behalf of Victoria, and 
Mr. Trickett, the Postmaster-General of New South 
Wales, with regard to a reduction of cable rates between 
London and Australia. A statement of the circumstances 
under which the rates for ordinary messages could be 
reduced was received from the Eastern Extension Tele- 
graph Company for the information of the Colonial 
Governments. When the Trans-Indian Company was 
formed the Cis-Indian rates were reduced, otherwise the 
tariff between Australia and London would have been 
much higher than it is. No lower rates can be obtained 
between London and Madras, and therefore whatever 
further reductions are made must be at the expense of the 
Extension Telegraph Company, whose present income 
from Australian traffic is 110,000/. per annum. 


THE AvsTRALIAN Matrits.—An arrangement has been 
come to by Victoria and New South Wales respecting the 
conveyance of mails from the latter colony by the Penin- 
sular and Oriental Steam Navigation Company. Since 
1879, when the existing contract with the Peninsular and 
Oriental Company was entered into by Victoria, the 
New South Wales postage rate for letters by the Colombo 
route has been 8d. our 5 o.. as against 6d. by the San 
Francisco route, or 6d. by the Orient steamers, with 
whom the Government have a special contract. This 
differential rate has had the effect of discouraging the 
use by the New South Wales public of the Peninsular 
and Oriental route. It has now been agreed that uni- 
form rates are to prevail; that Victoria is to support the 
Orient Company by making them the same allowance 
for carrying mails as does the New South Wales, viz., 
12s. per pound instead of 1d. per letter, and that New 
South Wales is to allow Victoria 14s. per pound for 





letters carried by the Peninsular and Oriental steamers, 























Fen, 15, 1884.) 


ENGINEERING. 





147 








AGENTS FOR “ ENGINEERING.” 


Bsiaium: P. Bailly, 12, Rue du Parchemin, Brussels. 

Messrs. A. Asher and Co., 56, Unter den Linden. 
G. C. Hay and Co. 

Epinsure@u: John Menzies and Co., 12, Hanover-street. 

France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris; M. Em, Terquem, 15, Boulevard St. Martin, Paris 

Guiascow: William Love. 

Leipzig: Alphons Dirr. 
F. A Brockaus. ’ 

LiverPooL: Mrs. Taylor, Landing Stage. 

MANCHESTER: John Heywood, 143, Deansgate. 

OstenD: Kirkland and Cope. 

RotrerDAM : H. A. Kramers and Son. 

Unitep STATES: John Wiley’s Sons, 15, Astor Place, New York. 

Vienna: Lehmann and Wenzel, Kirntnerstrasse. 





Advertisements intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 11. 98. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 
The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper. The illustrations being, however, so much less effective on 
tnin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in postage as indicated below. 
Fhe rates for subscriptions to ENGINEERING from abroad are : 
1l. 163, Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Kussia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia and New Zealand Thick 
paper copies, 2/. 0s. 6d. 

21. 0s. Gd. to Indis, Ceylon, the Straits Settlements, China, Japan, 

dthe Hawaiian Islands. Thick paper copies, 
21. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
Gi.eert, 35 and 36, Bedford-street. Cheques should be 
‘Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 


TeLeoRarnic Appress—ENG, LONDON. 
TELEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 


Reapine Cases.—Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
newsagent. Price 6s. each. 


NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENe1- 
NEERING in the United States, and all subscriptions for the United 
States will in future be payable to them. ey will also be pre- 
pared to receive advertisements for ENGINEERING, and will afford 
full information as to terms, &c., on application. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 


The Publisher desire to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
AND Inquiry Room established at the offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either, continuously or 
Jrom time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICES OF MEETINGS. 

Tur Institution oF Civi, ENGINEERS.—Ordinary meeting, Tues- 
day, February 19th, at 8 p.m. Adjourned discussion upon the 
paper by Mr. Conder, ‘‘ Speed on Canals.” And time permitting, 
the following paper will be read: ‘‘ Hydraulic Propulsion,” by 
Mr. Sydney W. Barnaby, Assoc. M. Inst C.E. Special meet- 
ing, Thursday, the 2lst of February, at 8 p.m. Fourth lecture 
on ‘‘Heat in its Mechanical Applications”—‘‘Gas and Caloric 
Engines,” by Professor Fleeming Jenkin, F.R.S.S,, L. and E., 
M. Inst. C.E. Students’ meeting, Friday, the 22nd of February, 
at 7 p.m. Paper to be read and discussed: ‘The Qualities of 
Metal for Various Purposes,” by Mr. E. J. M. Davies, Wh. Sc., 
Stud. Inst, C.E, 

PuysicaL Socrety.—Saturday, February 23rd, at 3 p.m. ‘On the 
Adjustment of Resistance Coils; and on a Modified Resistance 
Balance,” Professor 8S. P. Thompson, D. Sc. ‘On the Difference 
of Potentials Required to give Sparks in Air,” by Professor G. C. 
Foster, F.R.S. 

Royat METEOROLOGICAL SocteTy.—Wednesday. the 20th inst., at 
7 p.m., at 25, Great George-street, Westminster, the following 
eo will be read: ‘The Great Storm of January 26th, 1884,” 
»y William Marriott, F.R. Met. Soc. “The Height of the Neutral 
Plane of Pressure, and Depth of Monsoon Currents in India,” by 
Professor E. D. Archibald, M.A., F.R. Met. Soc. ‘On the Sun- 
rises and Sunsets of November and December, 1883, and January, 
1884,” by the Hon. F. A. Rollo Russell, M.A., F.R. Met. Soc. 

SociETY FOR THE ENCOURAGEMENT OF ARTS, MANUFACTURES, AND 
COMMERCE. INDIAN Section.—Friday evening, February 15th, a 
paper on ‘‘State Monopoly of Railways in India” will be read by 
Mr. J. M, Maclean. The chair will be taken at 8 o'clock by Sir 
James Caird, K.C.B. 





ENGINEERING. 


FRIDAY, FEBRUARY 15, 1884. 


MR. SELLAR’'S RESOLUTIONS. 

Ir, as the poet asserts, coming events cast their 
shadows before, an incident of last session renders 
it ominously probable that Parliamentary private 
business may be standing in a parallel position to 
the Corporation of London as to the duration of its 
present condition, and even now, while professional 
reapers are cheerfully whetting their scythes for 
the ensuing Committee Room harvest, who knows 
what stratagems and plots may be hatching in dark 
corners for sweeping away the comely aspect of 
that golden plain altogether, and substituting a lean 
and haggard porridge meal for the full-flavoured 
produce it was wont to yield, and upon which so 
many ex-learned friends have fattened and _ ulti- 
mately retired to their well-carned repose ? 

The spirit of innovation has made a similar 
attack many times before ; in fact, the cost of Pri- 
vate Bill legislation seems to be one of those sub- 
jects possessing the inherent property of reproducing 
themselves periodically by virtue of their own latent 
germs, and wholly irrespective of any immediate 
circumstances attaching to them. Consequently, 
wher Mr. Sellar, in recurring to the more than 
thrice-told tale, thought it becoming to apologise to 
the House of Commons for doing so, he was, perhaps, 
only succumbing to the inscrutable laws of Nature, 
the period of eruption having again, in due course, 
arrived and Fate having chosen him as a mouth- 
piece for the occasion ; but in the good time coming, 
according to present appearances, innovation will 
be a permanant quantity, nor anything existent 
safe from its claws. So it is fairly upon the cards 
that the thin end of the wedge, inserted last 
session, may be driven nearer home in the present 
one, especially as Mr. Sellar, before the rising of 
the House, placed a notice of motion upon the votes 
for the purpose. Nothing new was, or probably 
can be said about the matter ; the pump of inquiry 
has already been played upon it to exhaustion, yet 
the phantom bane remains intact ; the only field 
open is that of conjectural remedy, for which, 
judging by late experiences, any air-built theory is 
stable enough to supplant the present edifice. We 
purpose, therefore, in bringing the subject+ before 
our readers, to glance first at the debate, with a 
view of ascertaining what is supposed to be wanted, 





and will then endeavour to show that, if change is | 


necessary, it could be more satisfactorily brought 


about by utilising the results of previous investiga- | 


tions than by starting wild projects involving total 

annihilation of the existing practice. 
On March 6, 1883, Mr. Sellar 

place in the House 


rose in his 


ported in the Daily News of the next morning) 
moved the following resolutions: 1. ‘*That in 


the opinion of this House the system of Private 
Bill legislation calls for the attention of Par- 
liament and of Her Majesty’s Government, and 
requires reform. 2. That in place of Private Bills 
which have passed a second reading in either House 
of Parlianent being referred to committees as 
heretofore they should be referred for consideration 
and report to commissions to be established for En- 
gland, Scotland, and Ireland. 3. That if any party 
who shall have appeared before the commission 
should appear against the report thereof, the appeal 
together with the case, notes of evidence, and report, 
with the reasons therefore, should be referred to a 
Parliamentary tribunal composed—in the manner 
recommended in 1869 by the joint committee of the 
House of Lords and the House of Commons on the 
despatch of business—of members of both houses 
with power toaward costs. In support of his pro- 
posals Mr. Sellar placed the main objections under 
three heads, viz., the expense, the uncertainty 
attaching to the decisions of committees (meaning 
we presume the committees of the two Houses) and 
the unprofitable waste of public time. He then, as 
regarded expense, referred to an official return by 
which ‘‘it appeared that during five years from 
1855 to 1861 there was spent by railway, gas, and 
water companies more than two millions sterling in 
promoting and opposing Bills in Parliamant, not in- 
cluding the fees paid in that and the other House 
of Parliament.” 

The return answering this description which 
we have found, is one ordered by the House 
of Commons to be printed on July 23, 1861. 


of Commons and (as re-| 
|} of Parliament and of Her Majesty’s Government, 








It comprises 281 railways, 120 gas, and 91 water 
companies, making together 492 separate untertak- 
ings. Of the companies enumerated no fewer than 
139 furnish no information at all in response to the 
application presumably made to them. 

A considerable number insert only the expense 
of promoting their Act of incorporation. Others, 
as is often the case in Parliamentary papers of this 
kind, fill up the return with particulars which, upon 
the face of them, are absurd. Among these may 
be noted as instances : One gas company states that 
in 1859 it spent 1/. 4s. and in 1861 1/. 8s. 6d. in 
opposing Bills. Another says it similarly paid 
21. Os. 3d. in 1856 and 9s. 10d. in 1861. Two rail- 
way coinpanies put in the Irish averment that they 
have not incurred any expense in promoting or 
opposing Bills, from which it must be inferred, 
either that they were adopted by some charitable 
institution, or that in some other way they wriggled 
intv incorporation gratis. But, taken asa whole, the 
return misleads rather than instructs, and only 
needs Mr. Sellar’s remarkable assertion that it does 
not include the fees paid in that and the other 
House of Parliament, to render its impotence com- 
plete. 

The other members who spoke upon the question 
did little towards producing a satisfactory solution, 
and one of them seems to entertain an extra- 
ordinary notion of the present practice, for, if cor- 
rectly reported, he said, ‘‘Out of the 221 Bills 
(deposited) probably fifty would be opposed and 
their consideration would occupy the time of 200 
members,” which means a separate committee of 
four members to each Bill. 

Mr. Raikes was surprised that it should have 
fallen to a member who had not been in the House 
more than a month to bring furward that particular 
question, and then proceeded to show how it would 
have been dealt with in his own hands. He sug- 
gested the creation of ‘‘a really important tribunal 
and not merely three separate commissions as pro- 
posed in the resolution.” This tribunal was to have 
the authority of a court of law, the court to con- 
sist of five members, to be assisted in their work by 
from five to ten sub-commissioners. The detailed 
process would include a local inquiry ; a report 
head-quarters ; and the making of an order to be 
laid before both Houses of Parliament, which, if 
not questioned within forty days, would become 
law, and all this was presumably to be done with a 
view to cconomise expense, to say nothing of the 
forty days in the wilderness of suspense as regards 
time. 

The result of the affair, it may be remembered, 
was that Mr. Dodson proposed a compromise, by 
which the House was asked to adhere “to the 
resolution upon Private Bill legislation agreed to 
on the 22nd March, 1872,” which resolution was as 
follows: ‘‘ That in the opinion of this House the 
system of private legislation calls for the attention 


and requires reform ;’ but even this mild line of 
conduct could not overcome the prevalent apathy, 
and the House was counted out at half-past eight 
o'clock without voting. 

One of the latest public utterances upon the 
subject is to be found ina recent issue of the Times, 
under the head of ‘“ Parliamentary Committees as 
Judicial Tribunals,” the writer of which appears to 
be better acquainted with the private opinions 
and feelings of members of Parliament than with 
the details of the subject he descants so learnedly 
upon. He takes lump figures extending over a 
given period of time, and harangues upon their 
enormity without apparently ever troubling himself 
to consider whether an analysis of their component 
parts is at all necessary in order to form a correct 
opinion upon their significance. 

To point out the inaccuracies of some of this 
writer’s statements, and the sophistry of many of 
his inferences, would be an easy task if space per- 
mitted, but lack of technical information is very 
conspicuously displayed by his supposing (in com- 
mon with Mr. Sellar) that the House fees are 
somehow paid separately from the other costs of 
promoting or opposing a Private Bill. 

The article has, however, been fully critised in 
the Saturday Review of the 2nd inst., and those 
who might feel disposed to adopt the doctrine pro- 
mulgated, should read the latter as an index to its 
value before pinning their faith to it. 

Having thus disposed of the debate and its 
addenda, we next invite attention to the following 

iculars. 

In July, 1862, a Committee of the House of Com- 
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mons was appointed to revise the Standing Orders, 
and made the following report: 

‘*¥n the course of their examination of these 
orders the attention of your Committee has been 
directed to the schedule of fees chargeable in the 
different stages of Private Bills in their passage 
through the House. They abstain from suggesting 
any alteration of the schedule, from a conviction 
that it is desirable it should be considered in con- 
junction with the scale of other Parliamentary 
charges regulated under the provisions of the 
10 and 11 Vict. ¢. 69, which latter did not come 
within the scope of the inquiry delegated to your 
Committee. But they are strongly of opinion that 
a reduction in some of the fees of the House, and 
other charges paid in respect of Private Bills, may 
be made, and should take effect as early as 
possible.” 

In 1863 another Committee of the House of Com- 
mons was nominated to inquire into the then 
present system of legislation with regard to under- 
takings requiring the authority of Private Acts of 
Parliament, and whether any improvements can be 
made therein. The Committee sat fourteen days. 
The witnesses examined were Mr. James Booth 
(secretary to the Board of Trade), Mr. Rickards 
(Speaker’s counsel), Lord Redesdale, Mr. W. N. 
Massey, M.P., Earl Grey, Mr. H. E. Adair, M.P., 
Mr. Burke, Q.C., Mr. Thomas Coates (Parliamen- 
tary agent), Mr. Charles Frere (taxing officer H.C.), 
Mr. Fereday Smith (as representing canal interests), 
Mr. G. P. Bidder (engineer), Mr. Blenkinsop 
(solicitor), Mr. G. H. Whalley, M.P., Sir William 
Atherton, M.P., Mr. T. Erskine May, Q.C., Col. 
J. W. Patten, M.P., Mr. Robert Baxter (solicitor), 
Mr. John Fowler (engineer), and Mr. Joseph 
Gurney (shorthand writer). 

The matters under consideration included affi- 
davits or written pleadings, amalgamation, duties 
to be performed by the Board of Trade, branch lines 
and extensions, canal companies, capital, duties of 
Chairmen of Ways and Means, chairmen of Select 
Committees, paid chairmen, standing committee of 
chairmen, amendment of the Clauses Consolidation 
Acts, competition, copies of minutes of evidence, 
costs and their taxation, counsel and counsel’s fees, 
decisions of committees, delay, deposit (security for 
construction), double inquiry, estimate, financial 
inquiry, free trade in railways, hours of sittings of 
committee, House fees, joint committee of both 
Houses, landowners, notices, number of members 
of committee, opposition to new schemes or 
locus standi, preliminary or local inquiry, pro- 
visional orders, shorthand writer, speculative 
schemes, subscription contracts, and working 
arrangements, which seems to comprise every con- 
ceivable phase to which Parliamentary private 
business can be subjected. 

The second paragraph of the report reads thus : 
‘¢ There is ageneral concurrence of opinion among 
the witnesses examined by your Committee that 
the present system on which the private business 
is conducted is not satisfactory, chiefly on the 
ground of the length and costliness of the proceed- 
ings in contested cases, but there is a great diver- 
sity of opinion among them as to the changes that 
are required. All the witnesses, however, agree 
that the ultimate decision upon opposed under- 
takings now requiring the sanction of special Acts 
ought still to rest with the Legislature, and having 
regard to the character of the questions which arise 
on the consideration of contested Private Bills, 
your Committee is disposed to concur in the view 
entertained by the majority of the witnesses, that 
no court of inquiry could be constituted for the 
purpose of investigating such questions, which on 
the whole would be so satisfactory to the public as 
committees composed of members of the Houses of 
Parliament.” 

With respect to joint committees of the two 
Houses, the report states: ‘‘ Your Committee con- 
cur in the view that much unnecessary expense 
and loss of time are occasioned by the existing 
practice of hearing witnesses and counsel twice 
over in every case which is contested in both 
Houses, and they think it desirable that an en- 
deavour should be made to effect an arrangement 
by which a single hearing might be made to serve 
the purpose of a present double inquiry.” 

Various modes of forming the joint committee 
were suggested by different witnesses, and a pro- 
posal was made that in the case of a system of joint 
inquiry being adopted, one half of the Bills should 
originate in each House. 

Mr, Massey objected to the double inquiry, pnd 


indicated as a means of avoiding it that every 
opposed Private Bill which had passed a Select 
Committee of one House should be dealt with as 
an unopposed Bill in the other, and referred only 
to the Chairman of Ways and Means, or the chair- 
man of committees in the House of Lords, but 
that each House should nevertheless retain the 
power of referring any Bill to a committee if from 
special circumstances that course should appear 
desirable. 

As regards counsels’ fees the report, after par- 
ticularismg amounts and pointing out that the 
daily rate of fees are the same for the leading and 
the junior counsel, states that the evidence given 
shows “ that the scale of fees just mentioned, which 
are far higher than those that are paid for advocacy 
before the superior courts of common law and the 
courts of equity, has the effect, not only of greatly 
increasing the expense of proceedings before a Par- 
liamentary Committee, and in many cases of pre- 
venting a party from resorting to the assistance of 
counsel in which he would be desirous of it, but 
also of excluding from Parliamentary practice many 
members of the bar who, if the scale of fees were 
lower, would be employed before committees.” 

The report concludes this part of the case thus : 
‘¢ Under these circumstances your Committee enter- 
tain the hope that, with the concurrence of both 
branches of the legal profession, a modification of 
the present practice will take place which will allow 
counsel to be employed before Parliamentary Com- 
mittees, as in the ordinary courts, at such a liberal 
scale of fees as may be mutually satisfactory to the 
agents for the Bills and the counsel employed.” 

In relation to House fees, the Committee reported 
that they thought the objection to them well 
founded, pointing out what we have so often urged 
in these columus, viz., ‘‘the trouble and expense 
incurred in Private Bill legislation is in no respect 
dependent on the amount of capital sought to be 
raised ; and though the magnitude of works implied 
by the amount of capital may frequently lead to 
contests involving much labour and expense, the 
daily fees on appearance in committee are the legi- 
timate source from whence the additional cost is 
defrayed. Your Committee therefore recommend 
that the differential fee shall be abandoned.”’ 

Among the numerous suggestions made by the 
witnesses one related to a written statement and 
counter-statement supported by affidavit. 

Under this head Sir (then Mr.) Erskine May said 
(inter alia) ‘‘ I think that there might be a greater 
separation between what I may call formal proofs, 
namely, matters which require to be proved in 
almost every case and the matters which are par- 
ticularly contested. I observe that a suggestion 
has been made to the Committee by Mr. Bidder 
that the whole of the case should not be opened in 
the first instance, but that the general case should 
be presented by means of statements, or I should 
rather say by affidavits, which probably would be a 
better plan, and that then the opponents should 
open their case upon their petitions, specifically 
stating their grounds of objection, and that that 
should be answered by the promoters of the Bill. 
It struck me that this was a suggestion well worthy 
of consideration.” Later on he says: ‘‘I did not 
mean pleadings, but I was putting the supposition 
that each party should state their own evidence by 
affidavit, as is done in the Court of Chancery. I 
think that the system of affidavits might be made 
available to a very considerable extent. I will not 
say to the full extent, but certainly in unopposed 
cases it might be done throughout, just the same 
as is done upon Standing Orders in unopposed cases, 
which are frequently proved by affidavit, and not a 
witness appears.” 

The first reflections that occur to one on reading 
this report are, what fresh matter could be started 
which is not included within its scope, and where 
could witnesses now be found whose testimony, 
ability, or technical knowledge could exceed or 
perhaps even vie with those who appeared on the 
occasion to which the report relates ? 

Here then we have the material upon which a 
code of Private Bill legislation might be framed, 
involving only a reduction of the present practice, 
yet capable of producing greatly diminished cost, 
and without travelling out of the beaten track for 
which established precedent can be cited, say, for 
instance: 1, That local and general evidence should 
be tendered by affidavit upon the same conditions 
asin Chancery. 2. That all opposed Bills should be 
submitted to a joint committee of both Houses to 





determine once for all the fate of each, which 


joint committee has been hitherto resorted to 
on most questions by which the two branches of 
the Legislature have been alike affected. 3, That 
all Bills extending time for compulsory pur- 
chase of lands and completion of works, or for 
abandonment of the undertaking and release of the 
Parliamentary deposit, should be relegated to the 
Board of Trade, on whom an authority to grant 
compulsory powers coequal with that of the Local 
Government Board (mutatis mutandis) might also 
be conferred, and that no application for a Private 
Bill should be permitted, as regards tramway, 
water, and gas companies, where the powers 
sought could be conferred by a provisional order. 
4, Supposing joint committees on merits to be 
established, the Standing Orders Committees 
should be joint also, or the functions of both might 
be deputed to the present Court of Referees with 
one or two members added to represent the Lords. 
5. That an appreciable and non-differential reduc- 
tion should be made in the fees of the upper and 
lower branch of the Legislature. 

Lastly, but by no means least, the Parliamentary 
Bar, our long-cherished learned friends, must at 
length accept the inevitable and open their gates 
(which read the other way, means, according to the 
report quoted, reduce their emoluments) sufti- 
ciently to increase the area of practice by the intro- 
duction of barristers from other branches of the 
profession. 

Supposing that Mr. Sellar has correctly gauged 
dissatisfaction with the existing practice as resting 
upon expense, uniformity of decision by com- 
mittees of the two Houses, and waste of public 
time, the basis suggested above, although perhaps 
it appears unpretentious enough by the side of the 
bluster expressed elsewhere, would go far towards 
effecting a very substantial reduction in the cost of 
Private Bill legislation without alienating public 
confidence. 





THE EXHIBITION EPIDEMIC. 

ENGLISH manufacturers continue to be threatened 
with additional exhibitions this year, two of which 
are now calling loudly for support. The first in 
importance—the Health Exhibition—will be held 
at South Kensington, and is the natural outcome of 
the success that attended last year’s Fisheries Ex- 
hibition. It is directed to a definite object, and 
being supported by a body of eminent men, who 
have no other interest in view than that of ad- 
vancing the avowed purpose of the Exhibition, will 
no doubt command public contidence and support. 

The second, which is put forward under the title 
of the ‘‘ London International Exhibition,” belongs 
to a different class. It is announced to be held 
at the Crystal Palace, and an ‘ official” circular has 
been issued by the directors of that somewhat 
dilapidated place of amusement. In this we are 
informed that the directors ‘‘ have every reason to 
expect” the assistance of the British, Foreign, and 
Colonial Governments ; and that the charge for 
space is two shillings per square foot, with an ad- 
ditional two shillings and sixpence per foot for 
frontage on any main avenue. We are further in- 
formed that ‘‘ Customs, entries, transportation, 
receiving, unpacking, arranging the exhibits, in- 
surance, and a few other matters of this nature will 
be undertaken, if required, by the ‘‘ Executive Com- 
missioner.” 

It will be evident that the services of this digni- 
tary cannot be retained without a consideration, 
and possibly this source of income will form no in- 
considerable part of the profits of the enterprise. 
Awards are to be distributed. They will consist 
of gold, silver, and bronze medals, diplomas of 
honour, and honourable mention. The medals 
of the more precious metals will not however be 
actually distributed, but are to be represented by 
‘* Diplomas for gold medals” and ‘‘ Diplomas for 
silver medals,” each being accompanied by a disc of 
the baser metal. This is a species of exhibition ac- 
commodation bill, which we suppose it is understood 
on both sides will never be honoured. What pre- 
cise value a manufacturer would put on a diploma 
for a gold or silver medal, awarded by the directors 
of the Crystal Palace or their nominees, is perhaps 
an open question. 

We do not hesitate to acknowledge that we fail 
to see how an Exhibition of this nature can hope 
to command any large measure of success, or of 
usefulness. So far as the directors of the Crystal 
Palace are concerned, we can quite sympathise 
with them in any effort they may make to re- 





plenish their somewhat impoverished exchequer. 
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But the Exhibition business has been overdone of 
late years, and indeed has become an intolerable 
burden upon the shoulders of a large class of traders 
and manufacturers. To the purveyors of fancy 
soaps, scents, patent medicines, and such light 
goods, no doubt there cannot be too many shows 
of this nature, but in ordinary cases a miscellaneous 
exhibition, such as that now proposed, is a tax on 
industry which the manufacturer often cannot avoid. 
It may be said that no one is obliged to contribute, 
and no doubt this is true in a measure ; but when 
one firm exhibits, others in the trade think they 
must follow suit or lose prestige. There are some 
firms, iteis true, in most trades so given to ‘“ pot- 
hunting” that their sole object seems to be to em- 
blazon their invoice forms and other office stationery 
with as many medals as possible. This display has 
probably some effect ; but those who have seen 
much of the working of exhibitions know how 
small a criterion of excellence an exhibition medal 
affords, even when awarded by juries appointed 
under the highest authorities, and nearly all manu- 
facturers have become fully alive to this fact.. In 
the Exhibition of 1862 there were medals given to 
tirms who had literally no hand in the manufacture of 
the objects adjudicated upon, their only connexion 
with them having been that of sale and purchase. 

The discussion that has taken place on the 
awards of the late Fisheries Exhibition juries has 
thrown some light on this question. No one 
can doubt but that these juries were appointed 
by absolutely disinterested authorities; yet the 
decisions in many cases were absurd to a 
degree. In the machinery department this 
was eminently the case, and it is difficult to 
suppose that the jury could have had amongst them 
a single individual with even an elementary 
knowledge of mechanics or engineering science. 
The record of the Fisheries Exhibition was one of 
unbroken success until the distribution of medals 
was announced. It would be well perhaps if the 
Health Exhibition would take warning and refrain 
altogether from distributing any of these doubtful 
certificates of excellence. 


BRIGHTS ELECTRICAL FIRE ALARM. 

CONSIDERABLE outcry has been raised first and 
last against the dangers of electric lighting and 
the risks of fire attending it. We have been 
told that the electric light, though free from 
some of the perils of gas or oil, has dangers of 
its own at least as serious. The uninsulated 
wire may set fire to woodwork ; the red-hot sparks 
may drop from the lamps upon inflammable ma- 
terial below; even the powerful rays may be 
focussed by the globes and so cause a fire. More- 
over, firemen may be struck down dead in cross- 
ing the threshold of burning houses, or in cutting 
through the wires which run over the house-tops. 
No doubt there have been repeated outbreaks 
of fire from carelessness in employing the electric 
currents for the electric light, but somehow or 
other these fires have nearly all been on an in- 
significant scale. A single gas explosion has de- 
stroyed more life and property than all the electric 
light offences put together. Yet gas explosions are 
of daily occurrence, and we hear nothing said about 
them ; they have become a recognised institution 
like American cyclones or dynamite outrages. 

Allowing that some of these charges are well 
founded, there are some good ways of making elec- 
tricity remedy its own evils. The first five minutes 
at a tire are worth the next five hours to a fireman, 
and hence the value of a quick electrical alarm. In 
New York not only are the alarms given by elec- 
tricity but the halters are slipped off the horses, and 
a supply of hot water injected into the boilers of the 
engines by the same agency. So perfect is the 
training there, that the average time occupied in 
getting ready to start the engine after receiving 
an alarm in less than nine seconds. 

The electrical fire alarm of Mr. E. B. Bright, 
C.E., is perhaps the simplest of these indicators, 
and at the same time it has proved itself one of the 
most efficient. It isa purely electrical system and 
involves no clockwork action; while a single wire 
serves for all the street posts, or the indoor wall 
boxes, ina circuit. It is applicable for street alarms 
given by a policeman or other person, and for self- 
acting alarms in houses where a fire breaks out un- 
observed. 

Its operation is based upon the principle of the 
Wheatstone balance for measuring electrical re- 
sistances. Thus, in Fig. 1, if C and C, are the two 





coils of a differential galvanometer connected to 
two other resistances R and R,, and included in 
the circuit of a battery B as shown, then as C is 
equal to C, there will be no deflection of the needle 
of the galvanometer when R is also equal to Rj. 








If, however, the resistance of the branch R is 
greater than that of the branch R,, a stronger 
current will flow through the coil C, of the galvano- 
meter than through the coil C; and on the other 
hand if the resistance of R is less than that of R,, 
the stronger current will flow through the coil C 
of the galvanometer. In either case the needle 
of the latter will be deflected to one side or the 
other and indicate a want of balance in the system. 
By making the resistance R adjustable, however, 
it is easy to obtain the required balance. Now in 
Mr. Bright’s alarm, C and C, are the coils of a dif- 
ferential relay, whose tongue makes and breaks a 
local circuit and rings an alarm bell. R, is the 
resistance of the lime composed of the street 
posts, each of which has a given resistance ; and R 
is the compensating resistance made up of a 
rheostat or adjustable resistance and a small extra 
resistance, equal to the resistance of the connect- 
ing wire between the posts of the line C. The 
current from the battery B is kept flowing through 
the system, except when a call signal has to be 
made ; and this is done by interrupting the circuit 
with a key. 

It will be understood that the relay C C,, to- 
gether with the adjustable resistance R, and the 
battery and key are placed in the fire brigade 
station, while the line R, runs through a certain 
district of the town. This will be better under- 
stood from Fig. 2, which is a theoretical diagram 
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of the arrangement for the central district of the 
metropolis. There G is the differential relay, 
whose tongue x makes and breaks the local circuit 
consisting of the alarm bell a and the battery b. 
The end of one coil runs to the line of street 
fire-alarms or call-posts, while the end of the 
other coil runs to the compensating resistance and 
the rheostat R, and the small extra resistance r 
equivalent to the call-post connecting wires. This 
rheostat is made in a circular form, and has a 
handle m fitted with a contact point i, which 
slides over the contact pieces 1, 2, 3, &., 
as the handle is turned round. Each of these 
pieces corresponds to the street posts 1, 2, 3, 
&c. (namely, Cheapside, Cornhill, Moorgate-street, 
and so on); and when the handle makes con- 
tact with it a resistance, equal to the resistance 
of the corresponding street post, is inserted in the 
rheostat circuit. When not in use the handle is 
kept at the zero position as shown, and then there 
is no resistance in the rheostat. This condition is 
required because when no alarm is being given 
there is no resistance in any of the street posts, 
except of course the resistance of the circuit wire, 
which is compensated by the small resistance R. 
But when a signal is given at a street post a 
certain definite resistance is given to the post, 
by the insertion of a given resistance coil in 
the line circuit. This upsets the electrical balance, 
causing the relay to ring the alarm bell in the 
brigade station. The fireman on duty then moves 
the handle of the rheostat R from its zero position 
round the dial until the tongue of the relay returns 
to its middle position and the alarm bell stops. An 





equivalent resistance to that of the street post has 
then been inserted in the rheostat, and the number 
on which the handle rests is the number of the par- 
ticular post which has given the alarm. The fire- 
man then presses the key K so as to interrupt 
the circuit and give the return signal meaning 
‘* alarm received.” 


The street post is represented in Fig. 3. It con- 
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sists of a hollow iron pillar painted red, and carry- 
ing a flat cylindrical head glazed in front. Within 
the head is a metal box containing two coils ¢ ¢,, of 
known resistance and a spring contact. The wires 
run up the interior of the post to terminals on the 
box, as shown at d. Ordinarily these wires are 
short-circuited by the spring contact, but when this 
is broken the current passes through the resistance 
coils, and in doing so disturbs the balance at the 
station, and rings the alarm bell as described. A 
signal is made by breaking the glass and drawing 
out the ‘“‘Pull” A. If the person making the signal 
is a policeman, or a private individual possessing a 
key, the glass need not be smashed, for the door 
can be opened to get at the handle, and an arrange- 
ment could, of course, be made whereby a house- 
holder would possess a key of the post nearest to 


his house. <A wall-box is shown in Fig. 5. 























The working of this call will be understood from 
Fig. 6, which represents the coils C C, forming the 
circuit of an electro-magnet which has a spring arma- 
ture A hung in front of its poles. A red disc rand 
a white disc w form part of this armature, and act 
as signals in the working of the system. 

Thus, when the line is short-circuited, that is 
when no current passes through the electro-magnet 
coil, the white disc is drawn aside by the force 
of the armature spring, and the red disc shows 
through an aperture in the front of the post. 
When the current passes, however, the armature is 
is attracted to the poles of the electro-magnet, 
and the white disc falls in front of the aper- 
ture, showing the signaller that his signal has 
been made. Then when the fireman at the station 





150 


ENGINEERING. 








localises the position of the post by the rheostat, 
and presses the key K, the current in the electro- 
magnet is interrupted, the white disc is again 
drawn aside, and the signaller knows that his 
signal has been received. Of course, by interrupt- 
ing the current, after the Morse code, the fireman 
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can in this way communicate with the signaller, 
supposing the latter to know the code ; and but for 
complicating the arrangement a little more, a tele- 
graph sounder could be added to the box. 

On this plan the circuit is always closed and the 
current flowing through it, but it is obviously not 
essential to have itso. A closed circuit has, how- 
ever, the advantage of at once indicating an acci- 
dental interruption to the line by ringing the 
alarm bell. That it isa fault and not a true signal 
will be shown by the rheostat failing to restore the 
balance. Thus the arrangement is its own tell-tale, 
and we understand that Captain Shaw prefers the 
closed circuit plan for this reason. 

The automatic thermostat used in connexion 
with this system is shown in Fig. 7, where s is a bi- 
metallic spring of brass and iron which, when the 
temperature of the air about it rises toa certain pre- 
determined temperature, curves out sufticiently to 
make contact with the screw c, and thereby insert 
acoil of definite resistance into this line, just as 
the pulley of the handle did in the case of the 
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street posts. This coil isa simple bobbin of wire, 
Fig. 8, encased in boxwood, and may be let into the 
wall of a room quite out of sight. Where electric 
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bells are used the same wires will serve for the 
automatic alarm. 

Mr. Bright has devised a way of meeting the 
difficulty of two alarms arriving simultaneously from 
two different quarters ; but it has not been found 
necessary to employ it in practice, as Captain Shaw 
states that the chance of two fires occurring within 
two minutes of each other is so small that it is not 
worth while complicating the apparatus by pro- 
viding for such a case. The arrangement we have 
described is competent to locate two alarms within 
this time. It has been successfully employed in 
districts embracing the whole metropolitan area, 
and many serious fires have been announced by 
it. The ‘simplicity of the system is a great 
point in its favour, and the fact of having to turn 
the handle of the rheostat is favoured by Captain 
Shaw as a means of insuring watchfulness on the 
part of the attendant. The alarms were exhibited 
by Mr. Bright at the Paris Electrical and the 
Crystal Palace Exhibitions, where they gained two 
gold medals. 








METROPOLITAN SEWAGE DISCHARGE. 

As we briefly announced last week, the Royal 
Commission, which has been sitting to consider the 
question of the metropolitan sewage discharge, has 





issued a report dealing with two of the inquiries set 
before them. They have reported upon (1) the 
system under which sewage is discharged into the 
Thames by the Metropolitan Board of Works ; and 
(2) whether any evil effects result therefrom, and 
have deferred the consideration of the third point 
submitted to them ; viz., ‘‘ what measures can be 
applied for remedying or preventing the evil 
effects,’’ until sufficient time has elapsed for the 
en gy consideration of their first report. The Blue, 
book they have issued forms a comprehensive 
history of the sewage question in London, going 
back to the earliest measures for carrying off the 
storm water, and tracing the course of the various 
agitations which ended in the creation of the 
Metropolitan Board of Works and the present 
system of interception. The Commissioners content 
themselves with recording the past, and pause 
before they attempt to mould the future, waiting, 
no doubt, to see what will be the effect on public 
opinion of the results of their inquiries. The 
evidence which has been presented satisfied the 
Commissioners that the system had been well and 
efticiently carried out so far as the original design 
went, and had been of great benefit to the 
metropolis, but that the discharge of the sewage in 
its crude state, without any attempt to render 
it less offensive by separating the solids or 
otherwise, was at variance with the original in- 
tention and with the understanding in Parliament 
when the Act of 1858 was passed. They have 
not found that, up to the present, any great 
and substantial injury has resulted from the 
discharge of the sewage in its raw condition, but 
still it has been shown that under certain cir- 
cumstances a considerable nuisance exists, which 
presses hardly upon those who gain their living on 
or near the river between Woolwich and Erith. 
In hot and dry weather the stench is unbearable 
for two or three miles on either side of the outfalls, 
and watermen are often afflicted with sickness and 
diarrhoea in consequence. The foul mud accumu- 
lates at Erith many feet thick, and, when exposed 
to the sun or disturbed by the wash of the steamers, 
gives off vile emanations, while it clings in stinking 
masses to nets, chains, and anchors, and is ex- 
tremely difficult and disagreeable to remove. There 
is no evidence of any evil results to the navigation 
of the river by deposits from the sewage discharged, 
and the low-water channel is as deep as ever it was, 
the aggregations which take place not being dis- 
tinctly traceable to any one cause, except it be to 
the effect of the dredging operations. 

So far, following the words of the report, things 
appear to be in a fairly satisfactory condition, but 
when we consider its tone, it is evident that the 
Commissioners regard the future with misgiving. 
They admit that hitherto little evil has resulted, 
but they are evidently surprised that it should be 
so, and they contemplate the possibility of a great 
change some day, from the rapid increase of the 
population and from other causes. Every day 
there is discharged into the river a quantity of 
undiluted sewage sufficient to occupy a length of 
750 ft. of its bed at low water, and this does not 
flow into a body of fresh water in which it will be 
diluted at once, but into water which has already re- 
ceived many such doses. For it must be remembered 
the Thames is a tidal river, and its water oscillates 
backwards and forwards for days before it reaches 
the sea. When the tides are increasing in height 
the sewage may even be carried up stream to a 
considerable distance, as was shown by the float 
experiments, in which floats launched from the 
northern outfall at different states of the tide 
ascended, in the course of several days, to Green- 
wich, Putney, and even Hammersmith. Sir Joseph 
Bazalgette estimates that the mean progress of the 
sewage down river is half a mile per day, while the 
Commissioners put the duration of its progress to 
the sea at thirty days. The 23,000,000 cubic feet 
of liquid poured daily into the river contain 400 
tons of feeces, besides enormous quantities of filth 
of all kinds, and, although this is but a trifle to the 
amount of suspended matter in the water, it is 
marvellous how it passes away with as little nuisance 
as it does. Its influence is felt at times from 
Greenwich to Greenhithe, while the float experi- 
ments seem to show that particles of sewage may 
be carried right through the heart of London and 
into the country to the west of it. But long before 
they reach so far, purification by natural agencies 
has robbed them of the greater part of their 
offensive qualities. The constant churning of the 
water due to the tide and the screws of the steamers, 





exposes the solid portions of the sewage to the 
action of the oxygen dissolved in the water, while 
numerous growths, both of animal and vegetable 
origin, lend their aid to promote the same end, and 
so effectual is the action that at Gravesend it is 
possible to take fish, which is a fair sign that the 
water at that point is in a reasonably satisfactory 
condition. 

The storm-relief sewers which were originally 
formed, and others which have lately been con- 
structed at a cost of a million and a half sterling, 
while a great boon to the low districts which they 
drain, tend to the pollution of the upper part of 
the river, for the storm waters sweep out the ac- 
cumulations of the dry seasons, and carry them 
into the Thames as high as Vauxhall. Fortunately 
this is always accompanied by a freshet, and hitherto 
no evil effect has been experienced, although it is 
quite contrary to the original intention that sewage 
which has lain in the drains long enough to enter 
into its partial decomposition, should be periodi- 
cally discharged in our midst. 

The Commissioners may well pause before they 
proceed to the recommendation of future measures. 
They have shown that ina hot and dry summer several 
miles of our magnificent river are converted into a 
black stinking sewer, wherein passengers hold their 
handkerchiefs to their noses and ‘longshore men 
turn sick and ill, and that the nuisance works its 
way upstream in a clearly manifested form to 
within six miles of London Bridge. When once the 
influx of sewage has overtaken and passed the puri- 
fying capacity of the natural agencies the evil 
increases at a quick speed, and it is easy to imagine 
that within a few years the combined influence of 
the rapid growth of population and a_ severe 
drought might enable the younger generation to 
form some idea of the state of the river at West- 
minster before the main drainage scheme was 
carried out. This sewage problem is one that 
will have to be faced again before many years, and 
the sooner it is done the cheaper will be the execu- 
tion. London has ridden itself of the nuisance at 
the expense of Erith and its neighbourhood, and so 
long as the smell and discomfort can be confined 
to that district, the metropolitan ratepayers will 
probably be content to let them stay there. But 
itis evident that the Commissioners are by no means 
sure that this can be done, and they clearly see in 
the existing state of affairs a grave peril to the health 
of the east end of the metropolis at least, and to the 
value of the port. Anything which interferes with 
free access to the docks is a blow struck at the com- 
mercial prosperity of the whole town, and already 
there is an evidence of an indisposition to bring 
large steamers right up the river. The formation 
of large docks at Tilbury is a clear sign of this, for 
the position has nothing otherwise to recommend 
it over the Albert Dock or the Victoria Dock. There 
seem to be two possible methods of abating the 
evil. The first is to revert to the original idea, and 
precipitate the solids, and the second to continue 
the outfall sewers to the sea. Either would in- 
volve great expense, while the former would be 
only a temporary remedy, unless science finds some 
way to utilise the solid residuum. <A thousand tons 
a day of foul sludge would be an awkward matter 
to deal with, and probably at last would have to be 
carried out to sea as the cheapest method of getting 
rid of it. The second plan would involve an im- 
mense outlay, but when once completed might be 
expected to settle the question for fifty years, and 
in the end would be found much cheaper than the 
everlasting tinkering which is so much in favour 
with penny-wise and pound-foolish economists. If 
people congregate to large cities on account of the 
superior opportunities they afford of making money, 
they must be prepared to share the disadvantages 
as well as the advantages, and must not only pro- 
vide for their own wants, but of those who will 
come after them. 


THE ARMAMENT QUESTION. 

A LECTURE on this subject was delivered at the 
Royal United Service Institution last Friday, by 
Captain C. O. Browne, R.A. ; this officer occupies 
the position of lecturer on armour plates at Wool- 
wich, and he may therefore be looked upon as an 
authority on the subject. 

The lecturer commenced by stating that his chief 
object was to call attention to features in the posi- 
tion of the armour question that were peculiar and 
of importance. He then proceeded to give the data 
on which he based his arguments, and which were 
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the results of experiments carried out at Meppen in 
March, 1882; at Spezzia at the end of 1882; at St. 
Petersburg at the beginning of 1883 ; and at Shoe- 
buryness in August and September, 1883. 

We can summarise these trials as follows : 

At Meppen the trials were of perforation of soft 
armour.* A 110]b. shot, with a velocity of 1749 ft., 
and striking energy of 2330 foot-tons, went through 
a target of two 7 in. wrought-iron plates, with 10in. 
of wood between them, and passed on over 800 yards, 
uninjured. This projectile would probably have 
penetrated 114 in. of wrought iron, and the extra 
3 in. accomplished here, is due to the two plates being 
so far separated. The same gun fired at 35 deg. to the 
normal, against an 8 in. plate, with 10 in. backing 
of wood, penetrated. There were also trials made 
of large bursting charges, and stronger envelopes for 
common shell. 

At Spezzia the trials were of hard armour steel- 
faced plates, 19 in. thick, from Cammell and Co. 
and Sir John Brown and Co., and steel plates 
from Creusét. The 100-ton gun was used, and the 
result of two rounds on each target was decidedly 
in favour of the Schneider steel. 

The St. Petersburg trials were carried out be- 
tween Cammel’s steel-faced armour and Schneider 
steel plates, 12 in. thick, an 11-in. gun being used. 
The result of three rounds was that the latter 
plate fell to pieces, while the former target had by 
far the best of it. 

The experiments carried out by our engineers 
were to ascertain the protection afforded to granite 
walls by iron plates. The 80-ton gun was used, 
the targets being of 2.8 in. iron plates with 5 inches 
of wood between them ; and 12 in. Wilson’s steel- 
faced iron. 

The battering projectile from the 80-ton gun 
passed clean through the plate and 10 ft. into the 
masonry beyond. Another round being fired at 
the 12 in. plates broke up in the iron. This 
projectile was supposed to be capable of penetra- 
ting 25in. of iron. The fact of a 12 in. plate 
being able to keep it out must, the lecturer 
considered, be attributed to the hard granite 
backing. 

Captain Browne then went on to discuss our 
system of calculating effects. In Russia, Italy, and 
England the blow is estimated on the power of the 
shot to perforate, and this he says is true enough 
when wrought iron is the target, but where steel 
faces are used, and perforation is not effected, the 
action is more that of a pointed wedge striking and 
splitting the plate before it has entered very far. 
The effect would probably be proportional to the 
total energy of the blow delivered, but without 
reference to the full diameter of the shot, which 
never comes into play; thus the advantage of a 
small diameter would not be apparent. With a steel- 
faced target, the shot are generally matched against 
the plate ontwostandards. On the lower one, theshot 
has just sufficient power to perforate wrought-iron 
of thesame thickness. On the higher standard it 
has sufticient penetrating power to perforate a 
wrought-iron plate of perhaps 20 per cent. more 
thickness than the plate. The lecturer illustrated 
his meaning by the following example : 

A 9-in. Woolwich gun and 5}-in. Krupp were fired 
in comparison; the former had 118foot-tons of energy 
per inch circumference, and the latter 123. Their 
penetration, according to the wrought-iron standard, 
would therefore be about the same, but their total 
energies were respectively 16,400 and 5800 foot-tons. 
It seems absurd that these two should be taken as 
having the same effect on steel armour. The lecturer 
then illustrated his meaning practically with three 
bullets of the same weight, shaped like punches, 
with diameters of } in., }in., and 1 in. respectively. 
His object was to test the two systems by comparing 
the projectiles. The equation of drop being Wh= 
a Dt? K, where 

W= weight 
h=height of fall 
D=diameter of projectile 
t=thickness of sheet punched 
K=some constant, 








it follows that everything else being constant the 
height from which the projectiles must be dropped 
in order to perforate a soft material will vary with 
the diameter. The experiment was then shown as 
follows. A piece of felt was used as representing 
the softarmour, and the 1 in. diameter projectile per- 
forated it when dropped from a height of 60 in. ; 

* By soft armour is meant that which yields to perfora- 
tion. By hard armour that which cannot be perforated, 





but is destroyed by breaking up. 





lati da. te decal 





151 








the projectile with the } in. diameter, being 
then substituted, it was found that a drop of 
15 in. sufficed for perforation. In order to show 
the difference in the case of hard plates, brick 
was taken as the material, and the j in. broke 
it from a height of 19 in.; the same weight of 
projectile with the 1 in. head broke another 
similar plate from 25 in., hence the law of per- 
foration cannot be taken as giving a measure of the 
relative powers of the projectile in this case. The 
lecturer then proposed, as a check on the perfora- 
tion standard, to divide stored-up work by the 
number of tons in each plate and thus get the 
shock per ton of plate. He admitted, however, 
that the question is full of difficulties and that it 
is by no means easy to fix a fair standard. 

Turning to the consideration of projectiles, he 
maintained that more experiments should be tried 
with cur projectiles against foreign armour, such as 
Griison’s, and that we should ourselves further the 
manufacture of steel projectiles by all means in our 
power. He attributed the hanging back of the 
manufacturers in submitting steel projectiles for 
trial, to their inability to obtain plates to test these 
projectiles on, befcrehand. Hence when the pro- 
jectile is submitted it is really only in an experi- 
mental stage, and manufacturers are not willing that 
their reputation should be endangered in this way. 
He suggested that plates left from previous ex- 
periments should be used for this purpose. Asa 
matter of fact, we understand that this has already 
been done with the plates tested in the Nettle at 
Portsmouth. 

Captain Browne considered that experiments 
against hard armour are specially needed in this 
country, and maintained that our service projectiles 
have never been tried aga‘nst either Schneider steel 
or Griison’s chilled iron. As the lecturer very wisely 
remarked, it is against foreign armour we will have 
to contend, and therefore our projectiles should be 
capable of damaging it. He said that Krupp had 
tried chilled projectiles against Griison’s armour, 
and they failed to do anything, simply breaking 
up, and that eventually he had to use steel shot. 
Finally, the lecturer summed the points of his 
lecture as follows : 

1. The need of a better system of estimating 
effects on hard armour. 

2. The need for developing the manufacture of 
steel projectiles. . 

3. The necessity of making trials against Griison’s 
or other very hard armour. 

An animated discussion followed, in which Ad- 
mirals Boys, Hamilton, and Selwyn, Sir Chas. 
Nugent, Captain McKinley, R.A., and Mr. Walter 
Browne took part. Nothing throwing much light 
on the points raised, came out in this discussion. 
Admiral Selwyn censidered that the principle of 
the anvil was the one we ought to go on, but Mr. 
Walter Browne, and the lecturer in his reply, did not 
think the two cases analogous. It appears to us 
that all the lecturer’s points are worthy of serious 
attention. Krupp appears to have manufactured 
good steel projectiles, and there is certainly no 
sound reason why we should be behindhand in 
this matter. 


NOTES. 
A Sympot ror Dynamo. 

A CONVENTIONAL sign for the dynamo-electric ma- 
chine, such as is now universally used for the voltaic 
battery, has been suggested by Mr. J. Munro. It is 
the figure O, roughly representing the ring or arma- 
ture circuit and the brushes of the machine. To 
distinguish between a continuous current and an 
alternating machine one of the bars or dashes is 
made thicker than the other, thus O, while when 
both strokes are alike an alternating machine is 
meant. The symbol resembles that for a battery 
now in use, and can be made up in type by an O 
and two —. It has also been suggested that the 
letter D should be uniformly employed .by writers 
on electrical matters to stand for dynamo in text, 
and formule, just as B now stands for battery, and 
G for galvanometer. 


THe MARINE GYROSCOPE. 

By order of the French Ministry of Marine some 
experiments have been made with the marine 
gyroscope in the harbour of Brest, on board the 
ironclad Turenne, between November 11 and 16, 
1883. The results have been communicated to the 
French Academy of Sciences by M. G. Dubois. 
The trials were to test the etticacy of the new 





machine invented by M. Dubois, for giving an 
invariable plane whilst the vessel was being ma- 
neeuvred. The gyrations of the ship, as indicated by 
the gyroscope, were compared with a Thomson com- 
pass, regulated three days before in the Bay of 
Auberlach. From five sets of experiments, ex- 
tending over twenty-eight comparisons, it appeared 
that the marine gyroscope gives the “ invariable 
plane” desired, and free from the errors due toa 
compass. The turning speed of the Turenne, as 
measured by the Dubois instrument, was 1 deg. of 
angle in 14 sec. 


THE INTERNATIONAL Society OF ELECTRICIANS. 

The third monthly meeting of this Society was 
held in the hall of the Société de la Geographie, at 
Paris, on Wednesday, the 6th inst., the President, 
M. Georges Berger, being in the chair. The suc- 
cess of the society in point of numbers is evidenced 
by the fact that there are now 1200 members. The 
opening business of the meeting was the election of 
the General Committee, and of local committees for 
each country. The members elected for England 
were Sir Charles Bright as honorary president, with 
Mr. W. H. Preece, F.R.S., and Mr. Aylmer (hono- 
rary secretary at Paris for the Society of Telegraph 
Engineers and Electricians). Among the represen- 
tatives of other countries were M. J. B. Dumas 
honorary president for France, Dr. Helmholtz for 
Germany, the Hon. S. P. Morton for the United 
States, and Profesor Rosetti for Italy. After this 
business was concluded, papers were read by M. 
Carpentier on a new mirror galvanometer, and 
M. Gaulard on the Gaulard and Gibbs system of 
electric lighting. A short and lively discussion 
followed. 


ATMOSPHERIC WAVES. 

Professor Soerster, director of the observatory 
at Berlin, and others, have remarked the existence 
of sudden barometric changes in calm steady 
weather occurring during the month of August 
last, and have traced their connexion with the 
eruption of Krakatoa on August 27. The chief 
shock of this eruption was felt about 7 a.m. on that 
day, and the resulting atmospheric wave appears 
to have travelled over the world. The first wave 
was felt at Berlin about ten hours later, giving a 
velocity of propagation of 1000 kilometres per hour, 
or nearly the speed of sound. About sixteen hours 
later a second disturbance was felt, probably due to 
the wave which did not come direct but round the 
other side of the world, by America. For the same 
speed of propagation the time would correspond 
to the distance in this case. Moreover, thirty-six 
hours after the first disturbance at Berlin, a third 
was felt of a weaker sort, and this corresponds 
again in point of speed. Lastly, a fourth and 
weaker disturbance was observed thirty-four hours 
after the second wave, the acceleration in this case 
being due perhaps to atmospheric currents from 
east to west. 


Tue TELEPHONE CASE. 

We hear that the appeal on this long-standing 
dispute will be carried to the Lords. The plaintiffs 
in the suit are, it will be remembered, the United 
Telephone Company, the defendants the London, 
Globe, and Maintenance Company, and the ques- 
tion at issue was the right of the latter company to 
use the Hunnings carbon transmitter and the Bell 
receiver. By a fault in the Edison (1867) patent, 
which erroneously included the phonograph, Mr. 
Justice Fry prenounced that patent invalid and 
the phonograph had to be disclaimed. In the 
mean time, while the patent was being operated 
upon, a considerable number of Hunnings’ instru- 
ments were made for the Globe Company, and these 
they are now at liberty to use, and are using in their 
London exchanges. The Hunnings transmitter is 
a very fine one ; everything considered, it is per- 
haps the best yet invented, and requires no ad- 
justment, while the articulation is remarkably 
good and loud. Moreover, it is said to have a 
power of over-riding induction currents possessed 
by no other transmitter, the grains of carbon 
in circuit when vibrated by the voice, serving 
to break up and rub out, as it were, the in- 
duction noises, so that the persons talking can 
distinctly understand each other though there 
are noises in the wires. The Hunnings instru- 
ment will therefore prove valuable should recourse 
be had to underground lines, as will probably be 
the case some day. The receiver employed by the 
Globe Company consists of an electro - magnet 
in circuit with the line, and having in front of its 
pole a non-metallic diaphragm, with a soft iron 
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disclaimed by Bell from his patent, and was de- 
scribed in England prior to the patent. In the 
ordinary Bell telephone the diaphragm is of thin 
iron. The public has heard so much of this case, 
and its settlement has been so long postponed, 
that it will be interesting to see the end of it. The 
London Globe and Maintenance Company have 
now established themselves in the City, and one 
peculiar feature of their system is that the work- 
ing batteries are all kept at the exchanges, and are 
plugged into circuit for speaking, in operating the 
exchange switch to connect two subscribers. 


THE Pons-Brooxs Comer. 

An interesting account of the appearance of this 
comet, which is believed to be that of 1812, 
has been communicated by M. Jameson to the 
French Academy of Sciences. The writer is M. 
Trouvelet, who observed the comet on December 17 
last, at 6.30 a.m. Marseilles mean time, with a tele- 
scope of 156 millimetres aperture, and an ocular 
magnifying eighty-five times. Seen by the naked 
eye, the comet appeared as bright as the stellar mass 
of Hercules, which it closely resembled ; only at 
times a vague twinkle indicated that it possessed a 
core or nucleus. Viewed through the glass the 
comet plainly showed a head, corona or hair, and 
a tail. The general appearance was that of a long- 
necked pear or grape-stone, the round core being 
several degrees brighter than the nebulous hair 
around it, which gradually tapered off behind into 
the tail. The brightness of the core was estimated 
by M. Trouvelot as that of a star of sixth magni- 
tude. Inshapethe core was not quite spherical, 
but slightly elongated in the direction of the tail. 
The hair was very bright, but as it blended into the 
sky, its exact limits could not be very well distin- 
guished. At first sight the head resembled a nebula 
with a central nucleus ; but on closer inspection it 
appeared to be formed of two halves turned towards 
the sun and prolonged to form the tail. The sides of 
the tail, which extended opposite to the sun, also 
seemed tomelt in the sky. The general direction 
of the comet was 8.8.W. and N.N.E., the tail 
pointing in the latter line. M. Thollon has ex- 
amined the spectrum of the comet at Nice, and 
found it to show with remarkable distinctness the 
three bands also given by the compounds of carbon. 
He concludes from his observations that the 
gaseous element enters largely into the constitution 
of the body. M. Trépied succeeded in observing 
the spectrum of the core on the evening of Decem- 
ber 27, and found it as usual a longitudinal straight 
continuous band, with a notable increase of light 
at its intersections with the three carbon bands. 
He considers it probably due to reflected solar 
light, but has not yet seen the Frauenhofer lines 
observed by Mr. Huggins in a photographic spec- 
trum of the great comet of 1881. The brightness 
of the core greatly increased from December 15 to 
25, but appears to be fixed now. The tail, too, 
which developed rapidly during the latter days of 
December, is now of constant length. 


SUBTERRANEAN TELEGRAPHY IN FRANCE. 

The experience of subterranean telegraphy in 
France has been both extensive and favourable. 
We take from L’Electricien a résumé of the results. 
It was in the year 1879 that the adoption of this 
system was finally decided on, and although all the 
projected lines have not yet been laid down, alarge 
number are established and working satisfactorily. 
They are divided into two categories—the main 
lines and the armés cables. The main lines include 
at least six conducting wires, inclosed in two cables, 
which are again inclosed in jointed cast-iron tubes, 
which can be inspected and taken up every 1640 ft. 
The armés cables form the branch lines ; they con- 
tain one, two, or three wires, and are merely laid 
in trenches of about 4ft. deep. The chief interest 
attaches, of course, to the main lines, on account of 
the technical difticulties of their working, in conse- 
quence of the effects of condensation, of mutual in- 
duction between the wires, and of the earth currents 
to which they are exposed. The difticulties arising 
from condensation are not greater than those met 
with in submarine telegraphs, while the subterranean 
line possesses the great advantage of being able to 
be worked in sections, with relays. It is found 
that up to 400 kilometres (2484 miles) the line 
gives the same speed of transmission as an aérial 
one, and as the interposition of a‘relay with alight 
armature causes no retardation, the length of line 
laid down in sections of this length may be prac- 








tically unlimited. The currents with which the. 
Hughes instruments work (this being the system 
employed) are slight ; and therefore the dynamic 
induction is of small importance, while the chief 
difficulty is caused by the mutual electrostatic in- 
duction of the currents in the different wires, which 
increases as the square of the length of the line. 
This has been greatly diminished by the ingenious 
device of placing the wires of long and short lines 
together. In the case of powerful earth cur- 
rents, electric storms, &c., the wires can always 
be joined; and by working thus with a com- 
plete metallic circuit entirely isolated from the 
earth, much greater immunity from disturbance can 
be obtained than with aérial lines. The ‘‘ wires” 
of the main lines consist of seven strands of copper 
wire covered with three layers of gutta-percha, 
cemented on with Chatterton composition. The 
whole is then covered with several folds of tanned 
jute coarsely woven, secured by an outside bandage 
of tanned cotton cloth. 11,184 miles of this line 


are now in daily use, and the quantity is steadily | 


being increased. 


Minera Propvcts oF FINLAND. 
From a very interesting report for the year 1880, 
just issued by the Mineral Department of the Fin- 
land Government, we glean the following parti- 
culars as to the mineral productions of the country. 
Ores Raised. 
Tron, from mines 
;, from lakes 
Copper... 
Tin 
Zine ae aoe ee a 
Iron pyrites ... 7 ee see 


tons. 

180 
38,100 
1,400 

20 

230 
3,000 
The total cost of raising the iron ore was 144,559 
Fin. marks (45,823/.) ; the total cost for its trans- 
port to the works was 181,289 Fin. marks (72,515/.) 


Metals Manufactured, 
Gold 38.7 lb. 
tons, 
19 
23,000 
15,000 
15,717 
21 
DAS 


Copper ra ae 
Pig iron oe 
Puddled blooms 
Bar iron 
Plate iron ; ie 
Siemens- Martin steel 
Number of Furnaces 


Total Number 
7 
-é 


" Number in Work. 


15 


Blast furnaces 
Puddling furnaces 82 52 
Rolling mills 13 4 

Production of Merchant Tron, 
Merchant iron... 5 se me 
Nails ase 


tons. 

655 

1055 

Quantity of Fuel used in Metallurgical Operations. 

tons. 

6,437 

123 

veh ose OO, GOD 
... 4,305,600 cub. ft. 


39 


Coal 
Coke... 
Charcoal 
Wood eee eee eee 
Number of works running ... 
me permanent workmen 


Imports and Exports in 1880. 
Imports. 
tons. 
18,360 
8,694 
415 
1,172 
DDT 
4,200 
1,600 
1,371 
8,800 
566 
1,300 
63 6 
21 0.5 
54 
33,500 
1 


Exports, 
tons. 

Tron ores ... 

Pig iron 

Iron castings 

Bariron ... eu Se 

Merchant iron (various) 

Plate iron, tin plates 

Nails = ie 

Forgings ... 

Steel rails... 

Steel (various) 

Anchors and chains 

Copper and alloys 

Tin ia om 

Zinc, pig, &c. 

Coal aor oF 

Wire, iron and steel 

Blasting powder 


10,630 
315 
7,561 
755 
50 
424 
3,600 


350 


54 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, Feb. 1, 1884, 
THE tone of the American iron market is somewhat 
stronger than a week ago, because of the action of a 
few large consumers of iron in placing orders for the 
next sixty days. Prices, however, are unchanged, 
and not likely to advance, and assuredly cannot de- 
cline. Foundry irons are selling at 20 dols. to 21 dols., 
and 17.50 dols. to 18.50 dols. for forge, tide water de- 
livery. Negotiations are pending for large lots of 
Bessemer pig, both at Philadelphia and New York, 
and 19 dols. has been offered and 20 dols. asked ; 28 dols. 
is offered for large lots of spiegeleisen at tide water, 
for shipment 25 to 50 cents per ton moreasked. The 
consumption of pig iron, foreign and domestic, shows 
an apparent decrease on some 350,000 tons during the 


past year. The recent apparent increase in stocks has 
disappeared by reason of heavy contracts placed for 
the winter. Quotations of all kinds are steady, and 
demand is not likely to be increased by any further 
concessions. Muck bars, 32 dols; charcoal blooms, 
56 dols, ; anthracite, 46 dols. ; steel rails, 34 dols. to 
35 dols.; one sale of 30,000 tons took place for 
southern roads ; several transactions are likely to take 
place, the only obstacle now being a slight difference 
in terms. Lots in 100 tons to 300 tons are moving 
freely at 35 dols. ; lots of 25 tons to 100 tons of old 
rails are moving at 23 dols. to 23.50 dols. ; nails are 
dull at 2.50 dols. ; small lots, 2.60 dols ; plate iron is 
weak at 2.25; tank, 2.30; shell, 2.75; flange, 
3.75; bridge plates, 2-25; tees, 2.75; beams and 
channels, 3.50; pipe iron is is in active demand. 
Large lots of old material would sell if orders were 
accepted. There is a stronger disposition to purchase 
for winter requirements, but manufacturers and holders 
of iron are disposed to insist on current rates, and for 
this reason some business is being lost. ‘The spring 
requirements are developing encouragingly, and in a 
few weeks the larger consumers will have provided 
themselves with two to three months’ stocks. Re- 
quirements for shipyards, car works, bridge works, 
and material for cable and elevated roads, will, in all 
probability, be presented on a large scale during the 
current month. More ironmaking capacity is employed, 
though in very few places are mills running double 
turn. Quotations for Scotch ironare 22.50 dols. for Colt- 
ness at tide water, 22.25 dols. for Langlcan, 21.50 dols. 
for Summerlee, 22.50 dols. for Gartsherrie, ex-yard ; 
21.75 dols. to arrive ; Eglinton, 20.25 dols. to arrive : 
Glengarnock, 22 dols. to arrive ; copper has developed 
unexpected strength. Exports for last year, 15,000 
gross tons; stocks are at a minimum. Exports in 
detail were 12,000,000 lb. Lake, 4,000,000 lb. other 
brands, 23,000,000]b. pure ; sales for the past week at 
New York, 375,000 lb. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staveley Coal and Iron Company, Limited.— The Staveley 
Coal and Iron Company, Limited, announce a dividend 
of 1/. 10s. per share on the A shares, 5s. per share on the 
B shares, 1/. 10s. per share on the C shares, 5s, per share on 
the D shares, and 10s. per share on the preference shares. 
on account of the annual dividend for the year ending 
June 30, 1884. 


The Ouse Improvement Bill.—Mr. T. Smith has read 
a paper in the Friendly Societies Hall, Hull, on the Ouse 
Navigation. In the course of his paper Mr. Smith 
stated the proposed improvements of the Aire and Calder 
undertakers were absolutely necessary to maintain their 
position in Goole, or let Hull and Grimsby take their 
trade from them. It was stated that they should receive 
no benefit from these improvements; this he denied. 
Mr. Smwith, in sketching the course of the Ouse, said, 
before the construction of the Naburn lock the tide was 
perceptible as far as Dunsforth. The navigation from 
Linton to Monkton was exceedingly difficult. He was 
opposed to any enlargement of Naburn Dock. For a 
very large vessel to get to York the river below Naburn 
lock would have to be dredged, which would cost an im- 
mense sum. Leeds, a town seven times larger than 
York, was content with the navigation provided on one 
side by the Leeds and Liverpool Canal, using long 
narrow boats of very small draught ; and on the other by 
the Aire and Calder Company, considerably larger than 
the other canal. If larger vessels were to come up to 
York the swing bridge and the railway bridge at Selby 
would have to be improved. Goole was becoming an im- 
portant port, its geographical position favouring it. 

Water and Gas at York.—The annual meeting of the York 
New Water Works Company has been held. The report 
recommended a dividend of 5s. per share on the preference 
shares, being at the rate of 5/. per cent. perannum ; a 
dividend of 8s. per share on the ordinary shares, being at 
the rate of 8/. per cent. per annum ; a dividend of 5s. per 
share on the new shares, 1878, and a dividend of 2s. per 
share on the new shares, being at the rate of 5/. per cent. 
per annum for the past half-year, without deduction. 
The report was adopted. The chairman stated that the 
reduction of 3d. per 1000 cubic feet of gas, and the lower- 
ing of the meter rent would entail a loss of 3000/. per 
annum, but they hoped to be, to some extent, recouped 
by a larger consumption of gas. The annual meeting of 
the York Gas Company was also held yesterday. Mr. 
J. F. Taylor, the ehairman, in moving the adoption of the 
report, said that the directors had had before them three 
things—the reduction of the cost of gas to the general 
public, a material reduction in meter rents, and a reduc- 
tion to large consumers. The two former they had seen 
their way to grant, but the latter had had to be postponed. 
The reduction in the price of gas and meter rents would 
entail a loss of about 3000/. of revenue, 


Leeds Tramways Company.—The twenty-third half- 
yearly report of the directors has just been issued. The 
accounts up to December 31, show receipts amounting to 
21,9591. 7s., and to this is added from Jast account 121/. 8s. 
The expenditure has been 18,035/. 9s. 4d., thus leaving a 
balance of 4045/. 5s. 8d. to be appropriated as follows: 
Dividend at the rate of 45 per cent. per annum, 3600/. ; 
and balance to carry forward, 4451. bs. 8d. The total 
receipts for tramway cars have amounted to 19,709/. 4s. 2d., 
showing on the corresponding half of last year an increase 





of 622/, 6s. 7d. 
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RAILWAY WAGON SHEET FASTENER. 

THE annexed engravings show a very neat form of 
hook or fastener for securing the cords which hold 
down the sheets or tarred coverings of railway wagons. 
It is usual to knot the cords firmly to hooks or spikes, 
and for their release it is necessary to use a bodkin or 
knife, with the result that the cords are quickly de- 
stroyed and have to be renewed at short intervals, 
The new fastener consists of a round peg held near its 














centre by a spiked bracket, of which the sharp portion 
G is driven into the underside of the longitudinal 
timbers of the truck. The cord is passed twice round 
the head of the peg, and then the end is drawn hard 
into the taper space between the point of the peg and 
the bracket, and is so secured. It is unfastened as 
easily as it is fastened, and neither process does it any 
harm. Mr. E. Gilbert, of the Dundee and Arbroath 
Joint Railway, is the manufacturer. 





AN ELECTRIC GOVERNOR. 

AN electric governor designed for the regulation of 
steam engines driving electric light machinery has 
lately been invented by Mr. Willans, of the firm of 
Willans and Robinson, Thames Ditton. Its object is 
to keep the electromotive force constant, irrespective 
of the number of lights in circuit. Unlike ordinary 
governors, whose function is to cause the engine to run 
at a constant speed, the Willans governor aims at vary- 
ing the speed of the engine, and therefore of the gene- 
rator, to suit the electromotive force required. In 
other words, it keeps the electromotive force constant 
(or the current, in the case of are lighting in series) 
irrespective of the number of lights in circuit. 

Previous attempts have been made to govern an elec- 
tric light engine by electro-magnets or solenoids, excited 
by the current which the dynamo generates, but we 
believe this is the first really successful application 
of the principle. The difficulty, hitherto, has been 
to get a power sufliciently large to be independent 
of the friction of the throttle valve, and still more, 
of that of the expansion valve, should it be desired, 
to govern by varying the expansion instead of by 
throttling. Mr. Willans, instead of actuating the 
throttle valve or expansion valve directly by the 
electro-magnet or solenoid, employs the latter to 
actuate a small supplementary valve, which is almost 
frictionless, and this in its turn controls the supply or 
discharge of water, steam, or other fluid pressure to a 
cylinder in which a piston works, which actuates the 
throttle valve or expansion gear of the engine. In this 
way, although absorbing a power less than half that 
required for one 20-candle Swan lamp, the solenoid is 
able to control the most powerful expansion gear. 

A water pressure of 10 lb. to the square inch 
is sufficient to operate the heaviest throttle valve, 
but to meet those cases where the use of water 
might prove inconvenient, another patent has been 
taken out by Mr. Willans, covering a number of 
modifications. In addition to these a third patent 
has been taken out in the joint names of Mr. Wilson 
Hartnell, of Leeds (whose steam engine governors of 
the centrifugal type areso widely known and used), 
Mr. Willans, and Mr. Crompton. Something still 
better and of wider application than what we are 
about to describe may therefore be looked for, although 
in its results we do not see how it is much to sur- 
pass the performance of the governor we saw at 
Messrs. Willans and Robinson’s works—where the 
effect of turning out one light could (with sufticiently 
accurate measurement) be detected in the changed 
position of the throttle valve. Of Mr. Hartnell’s 
share in the invention, which is a most important one, 





we hope to speak fully at a later date, when the new 
forms of governor are described in these columns, 
—but it will not be out of place to mention now that 
at the time when Mr. Willans’ first patent was ob- 
tained, Mr. Hartnell had independently arrived at 
results so nearly similar as to induce both gentle- 
men to combine for the further development of the 
invention. 

The Willans electric governor is shown in the an- 
nexed figure, where S is a solenoid taking the place, ig 
incandescence lighting, of one of the lamps. In other 
words the solenoid is on a branch between the main 
wires. The core C of the solenoid is suspended by a 
spring, and this spring is attached at the top to anadjust- 
ing screw used for regulating the light. The other end 
of the core is connected with a small piston valve 
working inside the main piston W, which latter piston 
controls the throttle valve in the casing T. Water or 
other fluid pressure is admitted by the pipe P into an 
annular chamber surrounding the water piston W, 
and also by means of a suitable passage X, into an 
annular space between the two small pistons which 
form the piston valve. The water, after actuating 
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the piston W, escapes through the pipe E, and by 
means of a small piece of flexible pipe not shown. The 
action is as follows : 

When the electromotive force is constant, the pull 
of the spring balances the pullof the solenoid coils on 
the core C, but if the electromotive force rises, on 
account either of an increase in steam pressure or 
because lights are turned out, the core C is drawn 
further into the coils of the solenoid, and moves down- 
wards, carrying with it the piston valve. The latter 
uncovers the port A, and admits water pressure 
from the annular space between its pistons to 
the upper side of the water piston W, which then 
travels downwards, following the piston valve. 
So soon as the electromotive force has, by the 
closing of the throttle valve and the consequent slow- 
ing of the engine and dynamo, become sufficiently re- 
duced, the core C comes to rest, and W consequently 
overtakes the piston valve, and, closing the port A, 
comes also to rest. When the electromotive force 
falls below the normal standard, the foregoing action 
is, of course, reversed. When lights are turned out or 








in one by one, or when the steam pressure rises or falls 








gradually, the action of the governor is, of course, 
exceedingly gradual, though it can be detected by 
measurement, but under any violent test, such as 
switching out a large proportion of the lights, it acts 
with great quickness. It will be noticed how the 
perfect action of such a governor is helped by the 
ingenious ‘‘ differential” movement of the two pistons, 
and by the locking action of the piston valve. 

Exceedingly little effect was produced upon the re- 
maining lamps by the simultaneous throwing off of 
forty-six out of sixty, and the electromotive force, as 
measured by a Siemens galvanometer, was found to 
have increased by less than 3 per cent. There was, 
however, a drop of 35 1b. in the steam pressure, as 
shown by a gauge on the steam chest, and this drop 
was practically instantaneous. <A second stop valve 
on the steam pipe was then throttled down, so as to 
bring the pressure in the steam pipe to only 5 lb. above 
that in the steam chest. The second throttle valve 
was then opened again suddenly, so as to increase the 
pressure in the steam chest by more than 30lb. The 
only effect beyond a slight momentary brightening of 
the lamps was to raise the pressure in the steam chest 
by less than 1 lb., and even this was chiefly due to a 
needlessly loose-fitting throttle valve. Altogether, as 
we have said before, it is difficult to see how any more 
perfect mode of governing can be devised, and it seems 
a safe prediction that it is destined to play an im- 
portant part in the electric lighting of the future. 

Until recently Messrs. Willans and Robinson’s works 
were lighted by an ordinary series-wound Crompton- 
Biirgin machine, of which the revolutions were about 
1500 with the maximum load of 60 lamps, and 2500 
with only four in the circuit, this being the highest 
speed at which it was safe torun the machine. The 
governor had, therefore, to reduce the power of the 
engine while allowing it to run faster, and all elec- 
tricians will see the advantages which it offers when 
we say that this regulation was effected, with a 
variation in electromotive force of less than 3 per 
cent. In other words, a result was attained with a 
series-wound machine exceeding anything so far at- 
tained with the best self-regulating machines. With 
the present machine, which is pure shunt-wound, the 
result is said to be better still, although there would 
appear to be but small margin for improvement. Exact 
measurements are shortly to be taken by Mr. Robert 
Sabine, and it is probable that we may publish the 
results. 

The machine now used has been specially designed 
by Mr. Crompton, who has also assisted in working 
out the details of the new governor, to give a con- 
siderable drop in revolutions as the lights are thrown 
out of circuit, so that the revolutions vary from about 
1550 with 120 lights down to about 1100 to 1200 when 
there are no lights at all—for it is a fact that every 
light can be thrown out and the engine left running 
with no other work upon it than that due to the shunt 
circuit round the field magnets. Even the main lead 
may be suddenly broken without danger of injury to 
the engine or dynamo. 

It is clear that with a dynamo constructed in this 
way, so that the revolutions are reduced as the load is 
lessened, and with an engine enabled, by means of the 
Willans governor, to reduce its speed in correspon- 
dence, a saving in wear and tear of both machine and 
engine, must result; inasmuch as it is unusual, in 
most installations, for the maximum number of lights 
to be always in action. The governor can of course 
be applied to any other engine, as well as to a Willans 
engine and in fact one is now being constructed to 
govern a pair of ordinary engines indicating 350 horse- 
power. But as the Willans engine runs with perfect 
steadiness without a flywheel, it has an obvious ad- 
vantage over other engines in cases where a rapid 
change of speed has to be effected. It has proved itself 
exceedingly economical, and what is of great importance 
in regard to the present subject, there is no falling off 
in economy, when what in any other engine would be 
called extreme speeds are attained. The larger sizes 
work upon 23 lb. of Welsh coal per indicated horse- 
power per hour, and an engine of the smallest size at 
present made, expanding less than fivefold, and run- 
ning at 550 revolutions per minute, was proved on trial 
last month, to use under 30 lb. of water per horse- 
power per hour. 

During some trials made about a year ago to test 
the consumption of a Willans engine (condensing) 
fitted to a high-speed sea-going steam yacht, it was 
proved to be below 2.7 lb. per indicated horse-power, 
when working at moderate powers. The engine in 
question was capable, at full power, of indicating 150 
horse-power, at 380 revolutions per minute, but it is 
fair to say that it was not designed with a special 
view to economy, a low ratio of expansion being 
adopted for keeping down the size of the engine. 
The trials, moreover, were made under ordinary 
working conditions, with coal not hand-picked. In 
fact, they were made, not with the object of test- 
ing the economy of the engine, but the efficiency of 
Mr. Willans’ patent fan draught, with which the 
vessel was fitted. That such results were obtained 
under forced draught, however gentle, speaks well 
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alike for the fan draught and forthe engine, and it is 
right to add that they were fully maintained in 
practice. The engineer of the vessel reported at the 
end of the last summer season that in almost constant 
daily work throughout the season the yacht burnt a 
steady average of about 1 ewt. of coal per hour, with 
the pressure (shown by a gauge on the steam chest) 
maintained regularly at the point corresponding with 
an indicated power of 48 horse. 








TESTING STEAM ENGINES IN 1849 WITH 
SIX POUNDS STEAM PRESSURE. 
To THE Epiror OF ENGINEERING. 

Sir,—The enclosed report and comparative trials of 
two steam engines made by Mr. John oe the author 
of ‘*The Book on the Steam Engine”) will, I think, 
interest you and your readers. 

It proves that in 1849 Mr. J. Farey used the condensing 
water test to compare the performance of two very dif- 
ferent types of engines. 

These two engines were made to take exactly the same 
quantity of injection water, and the rise in the tempera- 
ture of the discharge served as a test of the consumption 
of steam. 

The report also speaks of the great advantages of the 
steam jacket, one of the engines being made to work 
with or without steam in the jacket. 

Yours truly, 

London. B. Donkin, Jun. 
A Report on the Comparative Trials of Mr. BisHopp’s 

Improved Dise Engine and a Beam Engine. By JOHN 

Farry, Esq., C.E. 


To THE PATENTEES OF THE Disc ENGINE, 


Sirs,—The following are the results of the trials which 
I have witnessed of the performance of the improved disc 
steam engine, now in use at the Zimes newspaper printing 
office, for actuating the new printing machinery. 

That improved dise engine was the first of those engines 
which had a condenser and an air-pump applied to it, for 
condensing the steam by which it is impelled, instead of 
discharging the waste steam into the open air, after having 
performed its duty of impelling the engine; which latter 
mode requires the use of high-pressure steam, because it 
is by the force which such steam will exert to make its 
escape (from the steam boiler into the open air) that it 
impels the engine; but when the steam is condensed (as 
in the case of the disc engine at the Times), then the engine 
can be worked with low-pressure steam, if that is pre- 
ferred, or it may be worked with high-pressure steam 
(condensing that steam) if it is required to exert greater 
power than low-pressure steam is capable of exerting. 

The improved dise engine is also adapted for being 
worked by what is termed expansive action of the steam, 
—that is, by intercepting or shutting off the supply of 
steam from the boiler to the engine, before the crank has 
completed each of its revolutions, so that during a com- 
mencing portion of each revolution the disc is impelled by 
a supply of steam flowing from the boiler; but then by 
shutting off the flow of steam, the remaining portion of 
the same revolution is performed (without further expen- 
diture or supply of steam from: the boiler) by an expansive 
action of that quantity of steam which had been supplied 
from the boiler to the engine previous to the shutting off. 
There is an economy in thus working by expansive action, 
and more of that economy according as a larger portion of 
the operation of the engine is performed by expansive 
action, and consequently a lesser portion by flow of steam 
from the boiler, because such flow is expenditure, but all 
that is performed by expansive action is without expen- 
diture for its performance. 

The improved disc engine now at the Times was sent to 
Mr. Penn to have the condenser and air-pump applied to 
it ; and then for trial of its performance with low-pressure 
steam, it was set up in connection with a steam-engine of 
the kind called Boulton and Watt’s independent engines, 
for turning millwork, with parallel motion, great lever, 
crank, and flywheel, for its moving parts, and framing or 
entablature supported on six columns from a large con- 
densing cistern as a base, for its fixed parts. It was made 
by Mr. Penn, several years ago, for his own use at his 
flour-mill at Lewisham ; but within two years it has had 
a new cylinder with metallic piston and steam case, also 
new sliding valve moved by eccentric motion, all those 
new parts being on the most improved proportions ; such 
as are followed in modern engines for steam vessels, except 
as to the steam case around the cylinder (which is not 
used in those modern engines); but Mr. Penn’s motive 
for making the new parts was to be able to make trial of 
the engine either with or without steam in the steam case. 
In its original construction it could not be used without 
steam in the steam case, but as steam cases have been Jaid 
aside in steam navigation, he wished to have exact com- 
parative trials, and therefore made the new cylinder so 
that it can be worked with or without steam in the casing. 
It is in every respect an excellent specimen of a low- 
pressure condensing engine for turning millwork, and in 
best working order, and was selected as such by Mr. Penn 
for comparative trial of the improved disc engine now at 
the Times. That disc engine was connected with the mill- 
work usually worked by Mr. Penn’s engine by means of a 
large spur cogwheel on the prolongation of the axis of the 
crank and flywheel of the latter, and a spur pinion of 
nearly one-third of the size and number of teeth on the 
axis of the revolving crank of the disc engine, so that 
when the latter made 132 revolutions per minute, the 
former would be making about 43} revolutions per minute. 
The crank of either engine could be disconnected, and 
then the other engine had to drive the millwork, which 
was a bevel wheel and pinion to turn one pair of mill- 





stones for grinding wheat, but in either case the flywheel 
and crank axis of Mr. Penn’s engine were turned round, 
and also the spurwheel and pinion and crank axis of the 
disc engine. The boiler of Mr. Penn’s engine (which 
boiler is of the usual wagon shape, set in brickwork) 
could, by merely turning a cock in the steam pipe, be 
made to supply the disc engine instead of Mr. Penn's 
engine, or vice versd, but in either case with low-pressure 
steam. 

The disc engine, when tried for grinding wheat (without 
dressing into flour), ground at the rate of nine bushels per 
hour ; but as a better test of the power actually exerted, 
a friction brake and loaded lever were ued upon the 
axis of the crank of the disc engine, so as to serve for 
either engine according as one or other was used, the 
bevel pinion of the millstone being in either case dis- 
connected; and for a test of quantity of steam (and 
consequently of heat) expended in working either engine, 
the admission of cold injection water into the condenser 
was regulated to be the same rapidity of flow into the 
condenser of either engine by transferring the same regu- 
lating cock (without any alteration of the opening through 
that cock) from the end of the injection pipe of one engine, 
to that of the other engine, whichever was in use; that 
regulating cock being kept in either case immersed beneath 
the surface of the cold water in the mill-pond, it produced 
a like regulation of the quantity of cold water which could 
gain admission from the mill-pond, into the injection pipe, 
and through that pipe into the condenser of either engine, 
whichever was in use. When a constant quantity of cold 
water was thus injected into the condenser, and became 
warmed by the heat of the steam, which was condensed 
by and mixed with it, the increase of the temperature of 
the water in passing from its cold to its warm state, served 
as an accurate test of the quantity of heat, and conse- 

uently of steam, expended by the engine, whichever of 
the two engines it might be that was in use, and the 
power actually exerted by the engine with that expendi- 
ture was shown by the load on the lever of the friction 
brake, conjointly with the rapidity of the rotary motion 
of the engine. 

The mode in which the comparative trials of the two 
engines was made being understood, it would be tedious 
to enter into all the details of the trials, which were 
varied and repeated several times; those details may be 
given in an appendix, and it will be sufficient here to 
state the vain which were obtained, and that after so 
many concurrent proofs of accuracy, as to leave no doubt 
on my mind. 

The disc of the disc engine is 27 in. diameter, and when 
making 127 revolutions it exerted about 8% horse-power 
as determined by the friction brake (and reckoning a force 
of 33,000lb. acting through a space of 1ft. per minute to 
each horse-power). The pressure of the steam in the 
boiler was about 6 lb. per square inch, or 12 in. of 
mercury above the atmosphere, and the barometer con- 
nected with the condenser of the disc engine showed an 
exhaustion of 27in. of mercury below the atmosphere. 
Mr. Penn’s engine was tried in the same manner, when 
exerting very nearly the same power, and making 42 
revolutions per minute, with the pressure of steam in the 
boiler and exhaustion within the condenser very nearly 
the same, and the quantity of cold water injected into the 
condenser per second (or per minute) being the same as 
for the disc engine, and reckoning the expenditure of 
steam to have been according to the difference between 
the temperature of the cold water so injected, and the 
temperature of the same water after it had become 
warmed by condensing and mixing with the steam ex- 
pended in working the engine in either case. The final 
results were, that the expenditure of steam by the disc 
engine for exerting the power already mentioned under 
like circumstances for both engines was decidedly less 
than the expenditure by Mr. Penn’s engine, when the 
latter was worked without admitting any steam into the 
steam case around its cylinder; but when steam was 
admitted into that steam case, then the expenditure of 
steam by Mr. Penn’s engine was as decidedly less than 
by the dise engine, for exerting the same power, under 
like circumstances. 

As the disc engine had no steam case, the fair com- 
parison would be between the disc engine as it was, and 
Mr. Penn’s engine without steam in its steam case, 
particularly as steam cases are not commonly used in 
modern engines, from an impression that the advantage 
to be derived from them is but small. 

Mr. Penn’s comparative trials of his engine with and 
without steam in the steam case had previously shown 
that the advantage of applying steam around the cylinder 
is very considerable, and the same facts came out in 
varying the comparative trials between his engine and 
the disc engine. It should have been mentioned before 
that the steam case of Mr. Penn’s engine was carefully 
clothed with felt, to prevent waste of heat by radiation, 
which has not been usually done when steam cases were 
in use, but when they were discontinued clothing was 
applied around the bare cylinder as a supposed compen- 
sation for the absence of the steam case, but this is shown 
by Mr. Penn’s trials to have been a mistake, and the 
steam case should be an addition to clothing, in order to 
obtain the advantages of both. 

The disc engine was only partially clothed, so as not to 
have the full advantage of clothing and none of the 
advantage of steam surrounding the cylinder. But now 
that the advantages have been shown of having a steam 
case (with steam therein) for keeping the cylinder warm, 
and also effectual external clothing around that steam 
case, to prevent loss of heat by radiation into the atmo- 
sphere; future disc engines may be made with steam 
cases and external clothing. 

Another of the circumstances of the comparative trials 
of the disc engine and Mr. Penn’s engine should have 
been mentioned before, viz., that the extent of expansive 
action of the steam in the disc engine was (as well as 





could be ascertained) rather less than in Mr. Penn’s 
engine, but not to amount to a difference that could 
affect the results. In the dise engine the supply of steam 
from the boiler to the cylinder was continued until about 
five-eighths of the capacity of the cylinder were filled. 
Then that supply was shut off, and the remaining three- 
eighths of the capacity were afterwards filled by expansive 
action of the five-eighths of steam previously supplied. 

On the whole I am of opinion, from what I have seen 
of the improved disc engines, that their performance is 
equal to that of the best engines of the constructions in 
common use, under like conditions of pressure of steam 
and of extent of expansive action, and supply of cold 
Water in case of condensing the steam. 

And although the comparative trials before mentioned 
only relate to the use of low-pressure steam in the disc 
engine, nevertheless the same disc engine, now that it is 
at the 7'imes, can be (and is) worked either by low-pressure 
or by high-pressure steam, according as less or more power 
may be required to be exerted by the engine. I have 
made a trial of that engine when worked by high-pressure 
steam, and exerting between 15 and 16 horse-power, 
making less than 105 revolutions per minute, which was 
very satisfactory, and the details of which trial may be 
stated in an appendix. 

The convenience of the disc engine for applying its 
power to turn machinery, the small space it occupies, 
and independence of the building in which it may be 
placed, are advantages (independently of consideration 
of cost of erection) which will entitle it to a preference 
in many cases for manufacturing purposes. The disc 
engine at the 7'imes, compared with the ordinary engines 
on the same premises, exhibits those advantages in an 
obvious manner. JOHN Farry. 

67, Guildford-street, Russell-square, 

July 5, 1849, 








TEST-PIECES. 

At the ordinary meeting on Tuesday, the 22nd of 
January, Sir Frederick Bramwell, F.R.S., Vice-President, 
in the chair, a paper was read “On the Adoption of 
Standard Forms of Test-Pieces for Bars and Plates,” by 
Mr. William Hackney, B.Sc., Assoc. M. Inst. C.E. 

In breaking test-pieces of the same quality of tough 
metal by direct tension, very different results were ob- 
tained according to the form of the test-piece employed. 
The sample that one engineer would define as stretching 
nearly 44 per cent., before fracture, was classed by another 
using a test-piece of different form, as stretching less 
than 28 per cent, In fact, to obtain from any bar of metal 
relatively high percentages of ultimate stretching, all that 
was needed was to use short or thick test-pieces. Mr. J. 
Barba had shown, in a paper published in the Mémoires 
de la Société des Ingénieurs Civils in 1880, that test-pieces 
of the same form, namely in which the ratio of length to 
diameter was the same, gave the same percentage of ulti- 
mate stretching whatever their size might be ; but that 
in those of equal length but differing in diameter, or of 
equal diameter but of different lengths, the percentages 
of ultimate stretching varied very much. 

Notwithstanding the extent to which the result obtained 
in testing a sample of ductile metal was thus affected by 
the proportions of the test-piece used, no standard dimen- 
sions or proportions for such pieces been generally 
adopted, and those in common use varied very much. 
Sir Joseph Whitworth, for instance, advocated the use of 
a test-piece 0.798 in. in diameter by 2 in. long. or 2.51 
diameters long, and the test-piece in use at Woolwich 
Arsenal was 3.75 diameters in length. From these 
proportions the ratio of length to diameter was increased 
in the test-pieces adopted by different engineers, especially 
on the Continent, to 10 or even more. The ultimate 
stretching of test-pieces cut from the same bar of mild 
steel, similar in form at the ends of these different propor- 
tions, would be : 


Ratio of Length to 
Diameter. 

2.51 

3.75 37.5 

10.00 28.2 
The proportions of the strips, in which plates and flat 
bars were tested, had almost as great an influence on the 
percentages of ultimate stretching, as had the proportions 
of cylindrical test-pieces, and those in general use varied 
nearly as much. 

Mr. Barba showed, that in the case of pieces cut by 
lathe or planing machine from the same bar of metal, the 
law of similarity, that was the law that test-pieces similar 
in form gave the same percentage of ultimate extension, 
whatever their size, was as strictly true in the case of flat 
as in that of cylindrical test-pieces. The effect on the 
percentage of stretching .of the transverse dimensions 
of an ordinary strip of plate or flat bar, was not so great 
asin the case of a cylindrical test-piece as in the strip, 
whatever might be the width, the thickness remained 
always that of the piece of metal tested. 

Test-strips of mild steel plate, 0.5 in. thick and about 
1.4in. wide, that stretched 27.5 per cent. in a length of 
8in., stretched 37.3 per cent. if the measured portions 
were only 2in. long; and in rather harder plates, which 
stretched .20 per cent. in a length of 8 in., the extension 
in 6 in. was 25 per cent., and in 4 in. about 32 per cent. 
The test-strips used at the Crewe Works of the London 
and North-Western Railway Company were only 2 in. 
long, and those employed in some tests of boiler plates 
ean at Sheerness Dockyard in 1875, and at Chatham 


Ultimate Stretching 
per Cent. 
44.5 


Dockyard in 1879, were 4 in. long ; but the length of test- 
strips adopted for plates, both in this country and abroad, 
was almost universally 8 in. 
The impossibility of ae results of tests made 
t 


by different experimenters of the ultimate stretching of 
metals, in the absence of standard forms of test pieces, 
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had long been felt by engineers, and had led to the adop- 
tion of several alternative methods of comparing their 
relative toughnesses. ; 

When a bar of ductile metal was stretched to breaking, 
it at first extended equally from end to end, with each 
suecessive increment of load, until the maximum load 
that it could carry had been reached, and up to this point 
the percentage ef stretching was absolutely independent 
of the proportions of the test-piece used. ‘This percentage 
of extension would thus appear to be the most important 
in comparing the structural values of metals, and to be 
that which should be always the most particularly noted ; 
but practically testing in this way would be more tedious 
than the ordinary mode of loading the piece until it broke, 
and then measuring the elongation after fracture ; so that 
in ordinary technical and commercial work, this latter 
plan would always be preferred. ; 

Another method that had been adopted to a considerable 
extent, for obtaining comparable measurements of the 
toughness of metals, without using test-pieces of uniform 
proportion, had been to measure not the linear stretching, 
but the percentage of contraction of area at the point of 
fracture. Practical objections however to this were, that 
the contraction of area could be much less accurately 
measured than the increase in length, and that as a tough 
piece of metal often broke irregularly, it might be difficult 
to determine what its exact diameter at the point of frac- 
ture should be taken to be. Whether on account of the 
difficulty of accurate measurement, or owing to the per- 
centage of contraction of area not being exactly propor- 
tional to that of stretching, it was certain that the results 
obtained by the two modes of measurement seldom pre- 
cisely agreed. 

A third mode of obtaining comparable results in test- 
ing by tension would be to use very long test-pieces and 
to reject the percentages of stretching near to the point of 
fracture; but this would be expensive, and often incon- 
venient or even impracticable, and would not always give 
accurate results ; for a long bar, when stretched to break- 
ing, often began to draw down simultaneously in several 
parts of its length. The use of comparatively short test- 
pieces of some standard forms, seemed thus to be the best 
method of making tests of the quality of bars and plates 
of ductile metal that could be employed. 

The length of 8in., in the testing of plates, was the 
only dimension of test-piece that nea to be generally 
adopted ; and as it was very desirable that the standard 
forms for cylindrical and for flat test-pieces should be 
such that the same metal might give the same percentage 
of stretching, whether tested in the one shape or in the 
other, this length, with a convenient width and an average 
thickness, might well be taken as the standard form, and 
that for cylindrical test-pieces be determined by experi- 
ment, so as to correspond with it. 

The effect of hammering or rolling in increasing the 
toughness of metals was so marked, that in determining 
the shape of the cylindrical test-piece that would give the 
same percentage of ultimate stretching as the standard 
form adopted for plates, both shapes should be cut by 
lathe or planing machine from the same bar, so that one 
might not be made from metal more drawn down than the 
other. This increase in the toughness of iron and steel 
explained the fact, that in testing plates and rivet bars, it 
was found that metal of the same quality stretched nearly 
as much in test-pieces of the same length, whether the 
bars and plates were thick or thin. The use of a test- 
piece 8in. long was a more severe trial for a thinner than 
for a thicker plate ; but the toughness of the former had 
been so much increased by the greater amount of rolling 
to which it had been subjected, that the one stretched 
before fracture nearly as much as the other. 

As test pieces similar in form had been found to give 
the same percentage of ultimate stretching, whatever 
their size, it might be better to define the standard 
cylindrical test-piece rather as being of a certain form 
than of a particular length. This would facilitate the 
adoption of the same form by engineers of different 

untries, using different units of measure. In testing 
plates and bars such as rivet bars, which were reduced to 
the size of the test-piece by hammering or rolling, it would 
be best to retain, as at present, one length of test-piece, 
whatever the transverse dimensions. In fixing the 
standard forms, the effect on the percentage of stretching, 
of the distance from the datum points of the test-pieces 
of the shoulders or enlargements at the ends by which 
they were to be fixed in the testing machine, should not 
be overlooked. The enlargement might begin, for instance, 
half a diameter beyond each datum point, and its radius 
of curvature might also be half a diameter. 

The whole subject of the testing of metals by tension 
seemed to be well worthy of consideration. If a uniform 
system of testing could be generally introduced, so that 
tests made by engineers in all parts of the world might be 
directly comparable, the advantage would be very great. 


PATENT AGENTS AND THE PRESIDENT 
OF THE BOARD OF TRADE. 

WE have been requested to publish the following cor- 

respondence : 
Patent Office, 53, Chancery-lane, 
London, February 4, 1884, 
To the Right Hon. Joseph Chamberlain, 
Board of Trade, Whitehall. 

Sir,—On referring to the daily press of the 31st ult., we 
perceive that in your speech at Birmingham you are re- 
ported to have stated, in commenting on the Patents and 
Bankruptcy Acts of last session, that: ‘‘ In passing these 
Bills we have necessarily given offence to some persons 
who were carrying on a very lucrative, if not very honour- 
able, profession, and were gaining pelf if they were not 
gaining credit, and we were warned and were threatened 
that as soon as the Bills came into operation, these 








aa would do all in their power to cause them to be a 
ailure. 

We can hardly think that it was your intention to 
bracket patent agents with those parties who, by prey- 
ing on bankrupt estates, have earned such unenviable 
notoriety, and the assumption is that you must either 
have been wrongly reported, or that you inadvertently 
failed to limit your denunciation to the class to which it 
was intended to apply. 

In either case, we feel certain that it is only necessary 
to bring the matter to your notice to induce you to cerrect 
astatement which is calculated to cast unjust reflection 
on an honourable body of men. 

Yours respectfully, 
A. M. anp Wm. CiarK. 


3oard of Trade, Whitehall Gardens, S.W. 
February 6, 1884. 

Gentlemen,—I am directed by Mr. Chamberlain to 
acknowledge the receipt of your letter of the 4th inst., and 
in reply to say that he has no doubt that as a class patent 
agents are as honourable as any other body of men, but 
he has information before him which shows that some 
persons in the profession have made use of their oppor- 
tunities in a way calculated to bring discredit upon it. 

It is scarcely necessary for Mr. Chamberlain to say 
with reference to patent agents, or to persons engaged 
professionally in connexion with bankrupt estates, that 
the remarks in his recent speech at Birmingham to which 
you draw attention, were intended to apply to a small 
minority, and not to the bulk of the persons employed in 
those occupations. 

Il am, Gentlemen, your obedient servant, 
INGRAM B. WALKER. 
Messrs. A. M. and W. Clark. 


Patent Office, 53, Chancery-lane, 
London, February 7, 1884, 
To the Right Honourable Joseph Chamberlain, 
President of the Board of Trade. 

Sir,—We are in receipt of your letter of yesterday, in 
which you explain that the remarks in your speech were 
intended toapply to a small minority, and not to the bulk 
of the profession. 

We are quite aware that there are some persons pro- 
fessing to carry on business as patent agents whose pro- 
ceedings are reprehensible, but we may perhaps be allowed 
to point out that there are black sheep in every profession, 
and it would—for instance—be the height of injustice to 
allude to members of the legal profession in terms as 
general as those employed by you, because now and then 
certain parties are struck off the Rolls. 

You are doubtless aware that an Institute of Patent 
Agents was formed some little time ago for the purpose, 
amongst other things, of framing and establishing rules 
for the observance of patent agents in all matters apper- 
taining to their professional practice. This Institute 
comprisestthe leading practitioners, and with few excep- 
tions, all the respectable members of our profession, but 
it is of course incapable of exercising any control over 
persons not admitted to the privilege of membership. 

We presume you have no objection to this correspon- 
dence receiving the same publicity as your speech, so that 
any false impression that may have been created may be 
corrected. 

We are, Sir, yours obediently, 
; A. M. anD Wa. CLARK. 


Board of Trade, Whitehall Gardens, S.W., 
February 8, 1884. 
Gentlemen,—I am directed by Mr. Chamberlain to 
acknowledge the receipt of your letter of the 7th instant, 
and in reply to say that he has no objection to your pub- 
lishing the letter of the 6th instant, to which you refer. 
Tam, Gentlemen, your obedient servant, 


IncraM B, WALKER. 
Messrs. A. M. and W. Clark. 





TRIAL TRIPS AND LAUNCHES. 

On Tuesday, the 29th of January, Messrs. Birrell, 
Stenhouse, and Co., Dumbarton, launched the Benvenue, 
avery fineiron sailing ship having a gross register of 
2150 tons, and measuring 290 ft. by 42 ft. 6 in. by 24 ft. 
She is owned by Messrs Watson Brothers, Glasgow, and 
has been built to the highest class at Lloyd’s. 





The iron screw ‘steamer Stura, built and engined by 
Messrs. Blackwood and .Gordon, Port-Glasow, for the 
Societa Italiana di Trasporti Marittimi (Ruggio and Co.), 
of Genoa, for their River Plate line of steamers. ran her 
loaded trial trip between the Cloch and Cumbrae 
Lights on the 3lst ultimo., attaining a speed of fully 
104 knots per hour, which, considering the state of the 
weather, was highly satisfactory. The Stura is a vessel 
measuring 300 ft. by 37 ft. 3 in. by 25ft. 6 in., and has a 
gross register of 2300 tons. Her engines have cylinders of 
35 in. and 67 in. in diameter, respectively, with a stroke of 
42 in., the boilers having a working pressure of 80 ib. per 
square inch. She is the last of four sister ships built for 
the same owners by Messrs. Blackwood and Gordon. 





On the same day a magnificent iron steam yacht of 500 
tons (yacht measurement), built to the order of the Earl 
of Shrewsbury, was launched by Messrs. Ramage and 
Ferguson, Leith. She measures 178 ft. by 23 ft. 6 in. by 
17 ft. 6in., and she will be propelled by engines of 100 
horse-power nominal, having cylinders of 25 in. and 50 in. 
in diameter, respectively, with 30 in. stroke, the boiler 
being of steel and working up to a pressure of 85 lb. per 
square inch, She is expected to attain a speed of 13 to 
134 knots per hour. 





On Thursday, the 3lst of January, Messrs. Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, 














launched from their yard the Finland, a large iron screw 
steamer, built for Mr. D. Wilson, and under the manage- 
ment of Messrs. Moran and Sanderson, of the same town. 
The dimensions of the vessel are as follows: Length, 
270 ft. ; breadth, 35 ft. ; depth of hold, 18 ft. 3in. Com- 
pound three-cylinder triple expansion engines of 130 
nominal power will be supplied and fitted by the 
builders. 





A large twin-screw tug steamer named the Storm Cock, 
built by Messrs. M‘Intyre and Co., Paisley, and engined 
by Messrs. James Howden and Co., Glasgow, had her 
official trial on Friday, February 1, between the Cloch 
and Cumbrae Lights, the results of which were that she 
is confidently expected to attain a speed of 13} to 14 knots 
under ordinary circumstances. She is owned by a Liver- 
pool firm (managing owner, Mr. W. Becket Hill), and 
measures 160 ft. by 24ft. by 12} ft. She is driven by two 
pairs of engines of a total of over 1200 indicated horse- 
power, and is said to be the most powerful tug afloat. 
She is so fitted up that she can be employed as a tender 
in the Mersey when not needed as a tug-boat. 





On the following day the screw steamer Frutera (same 
builders and same engineers as those of the Sturm Cock), 
owned by Mr. James Henry Goodyear, of Liverpool, and 
designed chiefly for the Spanish fruit trade, had her 
official trial on the measured mile at Skelmorlie, and 
attained a speed of 11.8 knots. She is a vessel of 1000.78 
tons gross, measuring 216ft. by 31 ft. by 154ft., and 
is propelled by engines of 880 horse-power indicated. 


On February 11 there proceeded to sea from the yard of 
her builders, Messrs. Raylton, Dixon, and Co., the s.s. 
Welcombe, which has been built to the order of Messrs. 
Corfield and Robson, Cardiff. Her leading dimensions 
are: Length, 283 ft.; breadth, 38 ft. ; depth moulded, 
25 ft.3in. She will havea carrying capacity of 3200 tons 
dead weight on a draught of 22 ft. The engines which are 
of 200 horse-power with exceptionally large boilers fitted 
with Fox’s corrugated furnaces of steel, and all the latest 
improvements, are built by Messrs. T. Richardson and 
Sons, of Hartlepool, and gave most satisfactory results on 
the trial trip, the vessel having against a strong head- 
wind shown a speed of 114 knots. 





On Tuesday, the 12th of February, 1884, Messrs. Edward 
Withy and Co. launched from Middleton Shipyard, West 
Hartlepool, an iron screw steamer, named the Para, built 
to the order of Mr. George Steel, of West Hartlepool. 
This vessel is No. 129 in the builders’ books, and the 
twenty-sixth they have built for the'same owner. Her 
principal dimensionsjare : Length between perpendiculars, 
257 ft. 6 in. ; beam, extreme, 34 ft. 6in. ; depth moulded, 
20 ft. 44 in. Engines of 700 indicated horse-power will be 
fitted by Messrs. T. Richardson and Sons, Hartlepool. 








NOTES FROM THE SOUTH-WEST. 

Rhondda and Swansea Bay Ratlway.—The engineers 
(Messrs. S. H. Yockney and Son) report as follows: 
‘*Satisfactory progress has been made during the past 
half-year with the works of the main line between 
Pontrhydyfen and Cymmer. About half the total 
quantity of earthwork on that section, with masonry and 
other work in proportion, has been executed. All the 
new works are in good and substantial condition. The 
permanent way materials for the Port Talbot branch have 
been delivered, and the portion from Oakwood and 
Cwmavon to Port Talbot will be ready for goods and 
mineral traffic within three months after possession of 
the old line is obtained, and the remainder to Pontrhydy- 
fen shortly afterwards. The shafts for the Neath River 
Tunnel, on the Swansea Extension Railway, are being 
proceeded with on both sides of the river, and we expect 
to make considerable progress with this portion of the 
line during the coming half-year.” The statement of 
accounts shows that the expenditure on the line in course 
of construction was 16,518/. 18s. on June 30, 1883, and 
that 26,0577. 12s. 3d. was spent between that date and 
December 31, 1883, making a total of 42,5767. 10s. 3d. 


The Severn Tunnel.—Notwithstanding the flooding of a 
portion of the Severn Tunnel in October, the progress of 
the works in the past half-year has been satisfactory. 
During that period 1200 yards of tunnel have been com- 
pleted, and 200 yards arched. Out of a total length of 
about 45 miles of tunnel, 3700 yards have now been com- 
pleted, in addition to about 1600 yards arched. 


Great Western Railway.—A vote of the proprietors has 
been taken for the following expenditure: Quaker’s 
Yard to Merthyr joint line, 10,000/.; Newport, new 
sidings and bridges, 8000/7. ; Garw Valley Branch, 6200/.; 
sidings and works at Tydu, near Newport, 20,000/. 

Cardi’ District Tramway Company (Limited).—The 
seventh half-yearly meeting of this company was held at 
Cardiff on Saturday. The result of the past half-year’s 
working was a profit of 8257. 1s. 1ld., out of which the 
directors ‘recommended a dividend at the rate of 6 per 
cent. per annum, leaving a balance of 2151. 12s. 11d., of 
which the directors proposed that 150/. should be applied 
to the formation of a reserve fund. The directors’ report 
= adopted, and the dividend recommended was de- 
clared. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The forty-sixth half-yearly meeting of this 
company was held on Friday at Bristol under the presi- 
dency of Colonel Savile. The chairman, in proposing the 


adoption of the directors’ report, which recommended a 
dividend at the rate of 10 per cent. per annum, said that 
at the last meeting of the company he considered that the 
prospects of the company were extremely good. The fact 
was that they had under consideration several large con- 
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tracts with American railways which looked exceedingly 
favourable. Some of these contracts had been accepted 
by the directors; but as America was a long way from 
England, the completion of those contracts had taken 
some ‘time, and in the present half-year’s account the 
company had not felt the benefit of them. He had every 
reason, however, for believing that the next half-year’s 
account would show the benefit of the American contracts. 
The present accounts were extremely favourable, for not 
only was the company able to pay a dividend at the rate 
of 10 per cent. per annum, but also to add 750/. to the 
contingent fund. This addition made the latter fund 
larger than it was ever before, and double, in fact, what 
it was at the time when the business was more precarious 
in England that it wasnow. The report of the directors 
_ : opted, and the dividend reccommended was de- 
clared. 


Newport.—A fair amount of business has been done 
during the week, and shipments of steam coal have been 
fairly up to the average. In the house coal trade there is not 
much doing. There have also been very few shipments of 
manufactured iron. Iron ore has not shown any improve- 
ment. Last week’s clearances of coal comprised 50,446 
tons. From Bilbao there were received 15,890 tous of 
iron ore, and 7245 tons came to hand from other sources. 


Drainage at Salisbury.— On Feb. 7, at a meeting of 
the Salisbury Town Council, it was decided to proceed 
with drainage works on the tank system adopted at 
Taunton, and at an expense not exceeding 10,0007. The 
question has been in abeyance some seven or eight years, 
but lately the Local Government Board have pressed the 
council on the matter. 


Rhymney.—Sinking operations at the Elliott New Pit, 
near Cwmsyfiog, which is being sunk by the Powell 
Duffryn Steam Coal Company, are being pushed on 
vigorously and will eventually give employment toa large 
number of workmen. 


Cardiff.—The steam coal market retains a satisfactory 
tone, but there is less activity as regards household pone 4 
A moderate amount of patent fuel has been exported. 
The iron ore trade still continues quiet. Last week’s 
clearances comprised 166,025 tons of coal, 1219 tons of 
iron, and 2193 tons of fuel. There were received from 
Bilbao 19,280 tons of iron ore, and 4479 tons came to hand 
from other sources. 








‘“*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING FEBRUARY 9, 1884. 

The number of views given in the ne aairparencays Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of cijfications may be obtained at 38, Cursitor-street, 
Chancery-Lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 
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1876. 
881. Machine Guns: P.G. Watmough, Cleveland, 
Ohio, U.S.A. (Lake’s—Gardner's—Patent). (4d.}—The first, 
second, third, and sixth claiming clauses are disclaimed. These 
are: 1. The cartridge feeder having a T-formed groove to hold 
the cartridges by the head and drop them in succession into the 
gun. 2. The cartridge cases having the holes so spaced that rows 
of cartridges may be simultaneously delivered into the T-formed 
grooves in the feeder. 3. The barrels placed side by side in the 
frame, and having a partition for supporting the cartridges as de- 
livered until they are swept into the space behind the barrels. 
6. The plate with the slot which supports the cartridge as fed into 
the gun, but permits it to be dropped when extracted. (Dis- 
claimer and memorandum of alteration. January 7, 1884). 


1€83. 

2500. Construction of Ambulance C es, &c.: 
R.A. Westhorp, London. (6d. 3 Figs.|—The top is covered 
with glass. Open louvres are adapted to the sides. The stretcher 
is slid intothe carriage upon rollers. The stretcher is supported 
upon spisal springs, and the wheels are provided with india- 
rubber tyres. The carriage is supported = the axle by flat 
springs connected by a cross spring, india-rubber being interposed 
between the connections. (May 19, 1883). 


2622, Machinery or oy for Excavating, 
Peg Removing, pping and Depositing 
Earth: J. F. Sang, London. [6d. 8 Figs.|—A stationary 
guide is mounted on a double travelling platform, and a sliding 
adjustable frame is capable of being fixed at different heights in 
the stationary guides according to the depth of excavation. An 
inner frame carries the cutters, and has a longitudinal reciprocat- 
ing motion inside the adjustable guide frame derived from racks 
and pinions. A continuous action endless travelling delivering 
band is supported upon rollers disposed transversely to the band 
at a vertical angle for the purpose of delivering the excavated 
earth laterally off such band, at any desired place, into hoppers, 
which deliver it to the buckets of an elevator. (May 26, 1883). 


2804. Apparatus for Generating, Regulating, 
Measuring, and Distributing Electric Currents and 





Electric Energy: A. and T. Gray, Glasgow. [ls. 4d. 
13 Figs.]—The generator comprises an outer set of field magnets 
carried by the framework of the machine, and an inner set carried 
by a central shaft. The poles of these sets of field magnets are 
arranged in alternate rings, there being one more ring of poles to 
the outer than to the inner set, and the poles of the inner set are 
surrounded by poles of the outer set of opposite polarity. The 
poles in any ring are equally distant from another, and are of 
alternating polarity. All the poles in each row (i.e., in a line 
parallel to the axis of the generator) are alternately N. and S., 
those belonging to the inner set of magnets being of one polarity, 
and those belonging to the outer set of the opposite polarity. The 
terminal poles in each row belong to the outer set, and are con- 
nected to the other poles of that set in the same row by a bar, 
the outer poles being carried [by strong rings jof non-magnetic 
material carried by standards. The armature is formed of copper 
strips, each strip being connected at one end to a commutator 
bar, and at the other end to a common ring, and passing between 
the poles of the two sets. Referring to Figs. 1 and 2, which are 
respectively horizontal and transyerse sections of the generator, 
bbare the coils of the inner set of field magnets, and aa the 
poles ; ¢¢ are iron bars connecting the poles of each row of the outer 
set of magnets, and f f are rings supporting these magnets. 
The armature is formed of copper strips c separated by insulating 
material. Each strip c starts from a commutator bar j, and 
passes (as clearly shown in Fig. 2) to a boss or ring kK. The arma- 
ture is held together by metal rings insulated from the strips c. 
The strips ¢ are divided into as many sets as there are rows of 
poles, the corresponding strips of each set being connected together 
to form a continuous circuit, or the strips c may be connected up 
in any other suitable manner, A brush or collector may be made 
to press on the strips j for each row of pole-pieces, or two opposite 
or two brushes corresponding to two adjacent rows of poles may 
beemployed. This relates, secondly, to electric arc lamps. The 
hollow drum containing mercury used to regulate the feed of the 
carbons as described in Specification 3441 of 1882 is mounted ona 











different axis from that of the armature of the continuous motor, 
and controls the motor by means of a wheel on its axis gearing 
with a pinion on the axis of the motor. Referring to Fig. 3, a cord 
eis wound upon a pulley secured to the shaft of the armature v of 
the motor, and is passed upwards and over a pulley d mounted on 
a crossbar secured to the guide rods a, and is attached at its end 
to a hook fixed to a crossbar attached to a pair of movable guide 
rods i sliding on the rodsa. The rods i pass through a guiding 
aperture in the baseplate b of the lamp. A cord d4 is attached at 
one end to a spiral spring surrounding the lower end of one 
rod a, and passes upwards and over a pulley j secured to the 
crossbar attached to the movable rods i, and its other end 
is attached to a hook secured to the upper end of the upper 
carbon-holder n, guided by a hinged piece sliding over the rod i. 
The tube p which supports the lower carbon is held firmly in an 
outer tube and passes through a ring 7 resting in a slot in the 
outer tube. By screwing up the nut s the tube p is firmly 
secured. The outer tube is attached to three ribs, so as to cast 
as little shadow as possible. On the current being passed, the 
armature v revolves and winds up the cord e, which raises the 
guide rods i and carbon-holder n, too rapid action being op- 
posed by themercury drum s. To prevent the space of separa- 
tion being too great, the crossbar on the rods i strikes a rigid 
adjustable projection from the ring w, which slightly tilts over 
and jams on the guide rodsa. The hinged piece on the holder 
n prevents the guide rods i descending when the holder 7 has 
ceased to descend. Ina self-focussing lamp the rods i may be 
fixed, and serve as guides to the carbon-holders, the upper and 
lower carbon-holders being connected by a cord passing over 
suitable pulleys. In a counter for a current meter, a cone is made 
to move in the direction of its axis by the centrifugal force of 
weights carried by levers hinged to one of the shafts of the meter 
and revolves round its axis ata rate proportional to the rate of 
motion of the liquid drum described in the before-mentioned 





gee ager The edge of a friction wheel bears constantly against 
the side of the cone and operates an ordinary counter. In a current 





regulator, a motor is balanced by means of a weight attached toa 
cord passing round a pulley or fusee on the motor shaft. This 
shaft also carries a mercury drum divided by perforated radial 
partitions and carrying a series of contact stops which successively 
make contact with the mercury and decrease the resistance in the 
circuit. The mercury also serves to prevent too sudden action. 
The improvement in conductors consists in making one of the 
conductors in the form of a tube and inclosing the other con- 
ductor within it. A switch consists of a disc having two plates 
of insulating material let into it and working between two strong 
springs. (June 6, 1883). 

2850. Manufacture of Electric Incandescent Lamps, 
and Appliances for the Re tion of Electric Cur- 
rents therefor, &c.: W. J. L. Hamilton, London. 
(Sd. 15 Figs.|—The filaments are prepared from bog-wood, and 
are, after being rendered pliable, impregnated with spongy 
platinum, by being immersed in a solution of tetrachloride of 
platinum, and afterwards treated with chloride of ammonium. 
The filaments are then dried at a gentle heat and treated with lime 
water or a solution of a salt (not the chloride) of calcium, barium, 
strontium, or magnesium, preferably a solution of calcic oxalate 
in hydrochloric or nitric acid or calcic tartrate in tartaric acid or 
chloride of ammonia. The plug on which the filament is to be 
mounted is made of a piece of glass tube in which the platinum 
conductorsare fused. The outer or free ends of the conductors are 
bent upwards and carried through the inside, and slightly beyond 
the inner edge, of the tube before being sealed, these ends being 
connected to the platinum conductors just below their flattened 
ends which carry the filament by means of looped copper wires 
placed between the legs of the filament. These copper wires tend 
to prevent the so-called ‘molecular bombardment.” In order to 
regulate the speed of the engine, the sleeve of the ordinary 
governor passes through a solenoid, and on any increase of 
current the solenoid, when the lamps are in series, tends to raise 
the sleeve, and thus operate the throttle valve. If the lamps are 
in multiple arc, the solenoid is arranged in a shupt circuit and an 
adjustable resistance in this circuit is arranged to be automatically 
reduced in proportion to the reduction of speed in the dynamo. 
Modifications sn.table respectively for separately excited, shunt, 
and series generators are described. (June 7, 1883). 


2958. Construction of Bleaching Kiers: C. L. Jack- 
son, and J. Westley, Bolton. (6d. 6 Figs.|—A cylindrical 
jet of steam, by means of a conical nozzle on the end of the steam 
pipe and an internal liquor pipe with a corresponding throat or 
contraction at the lower end of the puffer pipe, is caused to carry a 
continuous stream of the hot liquor up the puffer pipe. (June 14, 
1883 


2965. Method of and Apparatus for Storing and 
Re Electric Energy: F. J. Cheesbrough, 
Liverpool. (C, 7. Tomkins, New York, U.S.A.) (8d. 7 Figs.J— 
The negative electrodes of secondary batteries are cemposed of a 
hydrogen absorbent combined with an electric conductor distri- 
buted through the mass and the positive electrodes of lead 
brushes. The electrodes are first charged, and the eseape of 
hydrogen from the negative electrode is prevented. Kefer- 
ring to Fig. 1, the battery comprises an ordinary porous cup A 
placed within the jar B, and filled with a mixture of pulverised 
charcoal (serving as an absorbent for the hydrogen), and graphite 
or gas carbon (serving as the conductor). A silver rod D is 
placed within the mixture of charcoal and graphite. The brush 
C composed ef fine lead fibres is placed within the jar B and 
outside the cup A, The jar B is then filled with an electrolytic 

















fluid. In Fig. 2 a perforated lead cup E is used in lieu of the 
cup A, Fig. 1, the walls of the lead cup being supported by wooden 
or other rings F. A solid piece of charcoal, filled with numerous 

erforations in each of which a silver wire f is placed, is used in 
Feu of the mixture and is capped by a metal plate. The elec- 
trodes of the battery are connected to a hoisting apparatus, and 
by means of clutches, one or both of the plates can be drawn out 
of the electrolytic fluid, or the electrolytic fluid in the jar may be 
raised or lowered so as to supply the desired current. A sealing 
cup is inverted over the negative electrode, and it may be made to 
extend to the bottom of the jar, when it must be arranged to be 
raised or lowered so that more or less of the electrode is exposed 
and brought in or outof circuit. A tight partition may be arranged 
between two electrodes when not in action if it is not desirable to 
raise them. (June 14, 1883). 


2980. Construction and Fitting of Railway Car- 
riages: H. E. Newton, London. (2. 7. Hutchinson, 
Cape Town). (6d. 7 Figs.]—This consists in making certain por- 
tions of the carriage in detachable parts, which may be put to- 
gether or taken to pieces without the aid of skilled labour in a few 
minutes, the object being to secure additional sleeping space 
without increasing the usual dimensions, and to utilise the parts 
in various ways. (June 15, 1883), 


2990. Treatment of Natural Basic Phosphates of 
Lime in the Leblanc Process for the Manufacture of 
Soda and Potash: J. H. Johnson, London. (Crespel 
Bros. and Martin, Lille, France). (4d.}—Natura) or other phos- 
phate of lime is substituted for the carbonate of lime employed in 
the Leblanc process. Sulphuret of sodium is decomposed by phos- 
phate of lime. (June 15, 1883). 


2991. Protection of Iron and Steel Surfaces, and in 
the Furnaces or Apparatus to be mye therein : 
A. S. Bower, St. Neots. (6d. 8 Figs.|—This refers to appa- 
ratus described in Specifications 3811 of 1880 and 3304 of 1881, and 
has for object to enable steam to be used in the same furnace as 
that in which furnace or other gases are used for the production 
of magnetic oxide upon iron and steel surfaces. (June 15, 1883). 


2992. Apparatus Used with Plate Rolling Mills for 
Transferring Ingots or Slabs from One Set of Rolls 
to Another: C. Davy, Sheffield. (6d. 4 Fiys.J|—A turn- 
table at the end of the jibof a hydraulic or steam crane is capable 
of turning and moving up and down independertly thereof, two 
hydraulic or steam hoists being fixed in proper positions for rais- 
ing the turntable. This is employed in combination with the 
cogging and finishing rolls of a plate-rolling mill. (June 15, 1883) 


3009. Steam Boilers: T. Carter, Sunderland. (6d. 
4 Figs.|—Two cylinders are placed one above the other, and the 
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upper part of the lower cylinder is connected to the lower part 
of the upper cylinder by tubes. Horizontal furnace flues are 
carried through the bottom cylinder, a combustion chamber con- 
sisting of a malleable iron framework lined with firebrick, being 
formed at oneend, and the space between the bottom of the 
upper cylinder, and the top of the other being closed in bya 
similar chamber, thus forming two side flues, Horizontal tubes 
through the lower part of the upper cylinder connect these flues 
with thechimney. (June 16, 1883). 


3016. Apparatus for the Manufacture of Weldless 
Chains: A Imray, London. (M. L. A. de Briey, Paris). 
6d. 14 Figs.J|—Specification 2522 of 1881 describes a method 
of manufacturing weldless chains by cutting and piercing acon- 
tinuous bar of iron or steel, having the form of a cross in cross 
section, so as to produce the successive links engaged with each 
other, which are afterwards finished to the required shape. This 
relates to apparatus for effecting the successive operations. (June 
18, 1883). 

3030. Apparatus for Propelling and Ventilating 
Boats, Vessels, and Ships: J. Robinson, Coleraine, 
Londonde {4d.]—This consists in the arrangement of two 
series of pipes .connected to any suitable air-forcing apparatus. 
If a rotary pump is employed, there are two inlets and two exits. 
By one series of pipes air isdrawn from the different parts of the 
vessel, and by the other the air is forced to impinge upon the 
water to propel the vessel. (June 19, 1883). 


3031. Production of Light by Electricity and Appa- 
ratus therefor: W. P. ompson, Liverpool. (i. /. 
Sheehy, New York, U.S.A.) (6d. 5 Figs.)|—This relates to arc 
lamps. The weight of the upper carbon tends, by means of a 
flexible metal band connected to it and coiled round a wheel on 
an axle which supports the lower carbon, to cause the upper and 
lower carbons to feed together. This axle also carries a pinion 
gearing with a stationary rack. The tendency of the carbons to 
feed together is subjected to the action of a clutch mechanism 
carried by one end of a lever and operating upon the flexible band. 
Frem the other end of the lever is suspended the core of an 
axial electro-magnet in the main circuit. If the core of this 
electro-magnet be drawn upwards by the action of the cur- 
rent, the clutch is lowered from a stop, and first grips the 
flexible band, and then causes the electrodes to be separated. 
In order to render the action of the electro-magnet very 
sensitive, a shunt magnet operates, upon the resistance of the 
are increasing, to cut out of circuit a certain number of the coils 
of the main magnet. In order to cut the lamp out of circuit, on 
a predetermined increase of current, an electro-magnet, acts so as 
to cause a rotary step-by-step advancement of a non-conducting 
drum which carries metallic strips for making the desired con- 
nections. At every alternate step in the rotation of the drum, the 
lamp is cut out of circuit, and at the intermediate steps the lamp 
is in the circuit. The electro-magnet acting on its armature 
winds up a spring, and at the close of its movement releases the 
spring which operates the drum, and the backward movement of 
the armature restores the parts in position to effect asecond step 
movement. (June 19, 1883). 


3034, Levelling Instruments: B.J. B. Mills, Lon- 
don. (J. Macdonald, New York, U.S.A.) (6d. 9 Figs.}—The object 
is to ascertain the deviation, if any, in altitude from the same hori- 
zontal plane of any two points situated at such a distance apart as 
to preclude the use of an ordinary level. For this purpose a 
flexible pipe and two liquid-containing graduated portable 
standards are employed in combination with peculiarly constructed 
valves and coupling devices. (June 19, 1883). 


3049, Breechlo: Small Firearms: T. Perkes, 
London. [6d. 8 Figs.]—This relates to the method of actuating 
the safety bolt by means of the trigger ; to means for retaining the 
live cartridge in the barrel consisting of stops, levers, and grip lever 
bolt ; to cocking the tumblers by means of the fore end; and toa 
method of actuating the stops for the purpose of retaining the 
live cartridge in the barrel of ejector guns until the gun is dis- 
charged. (June 20, 1883). 


3052. Megner Deetaers: A. Brown and W. Simons’ 
Renfrew, N.B. (8d. 4 Figs.)}—The bucket ladder is sus- 
pended by links and regulating screws, and is constructed so that 

tcan be withdrawn into the interior of the well, and placed on 
the level of the deck, it being suspended by connecting links and 
moved up and down by “screws [and nuts, rack and pinions. The 
hopper cavities are made one on each side of the vessel with the 
doors atthe side. (June 20, 1883). 


3053. Disinfecting Fluids: B. Nickels, London. 
[2d.]}—The compounds are manufactured from shale oil or bone oil, 
or from the basic compounds known as the Pyridine and Leucoline 
series derived from shale oil, bone oil, and coal tar oil, and which 
are insoluble in water, by treatment with resin and alkali. 
June 20, 1883). 


3055. Railways and Tramways: W. P. Thompson, 
London. (lL. Harty, Paris, and L. Harty, Brussels). (6d. 
9 Figs.J—A flanged rail of any suitable section is firmly gripped 
between two side cheeks which form a sleeper and are furnished 
with notches or grooves at the top in which the rail flange is 
gripped throughout its whole length. An iron bolt stay of trough 
section and an iron crossbar of H{ section may be applied against 
the sleeper, (June 20, 1883). 


3062. pugeretes for Producing Intense White 
Light: Cc. D. Abel, London. (C. Clamond, Paris). [6d. 
3 Figs.J}—The gas is led through a pipe into a chamber from the 
top of which project a number of very small tubes from which 
the gas issues into a surrounding cage of magnesia. A casing 
surrounds the chamber and the lower parts of the tubes, and 
extends some distance downwards, being open at the bottom. 
Within the casing, below the chamber, is a perforated conical 
casing surrounding the gas pipe open at the bottom amd closed 
at the top, and surrounded by a casing closed at the bottom by 
a conical casing and opening at the top into the space surrounding 
the gas chamber. Small gas burners branching from the central 
pipe project into the annular space between the cylindrical and 
outer casings. (June 20, 1883). 


3066. Gas Motor Engines: C. H. Andrew, Stock- 
port. [8d. 10 Figs.}—Two cylinders are arranged in line and 
their pistons connected to the same rod, which} rod actuatesa 
crank placed between the two cylinders by means of a connectln, 
rod. The charge is mixed and compressed in one cylinder a 
exploded in the other once during every revolution of the engine. 
Referring to the illustrations, the gas is drawn through a valve 
regulated by the governor, past the conical regulating valve e¢, 
and when the valve connected to a diaphragm is depressed 
it passes into the pipe f, where it meets the air supply pipe, 
the mixture passing by the port f, slide valve and port Pints the 
cylinder b. During the instroke of the piston in the cylinder b, 
the compressed mixture passes by the port /, slide valve and port ¢, 
into the reservoir j, and combustion chamber a@ of the other 
cylinder, A part of the charge passes into a chamber above the dia- 
phragm, and opens the valve to admit a fresh supply. The 
admission to the chamber a@ is controlled by a slide valve. The 
mixture passes, when the piston of the cylinder is near the end 
of its outstroke, from the pipe j through a passage j, into a small 
chamber,} and then by passage a to the combustion chamber, 
where it drives the products of combustion through the openings 


at the forward end of the cylinder. On the instroke the gas is 
compressed, and the gas in a pocket in a slide valve is ignited 
from the master light m, and as the valve continues its traverse, 








itignites the compressed gas in the before-mentioned small chamber, 
and finally the mixture in the chamber a. (June 20, 1883). 


3068. Apparatus for Heating and g the 
Feed Water for Steam Boilers, &c.: 2 - 
wanath, Chicago, U.S.A. [6d. 5 Figs.|—The object is to 
provide apparatus for heating and purifying the feed water for 
steam boilers by exhaust steam, and to so construct it that it may 
also be used as a condenser, or partly as both heater and con, 
denser. (June 20, 1883). 


3069. Apparatus for yoy § Reciprocato 

into Ro Motion in Gas Engines, &c.: H. G. 

Greenwich, Kent. [10d. 9 Figs.)—Two 
cylinders are mounted on opposite sides of the main shaft, and 
their pistons are connected by rods to the same crosshead in which 
works apin on a toothed or friction wheel which is mounted ec- 
centrically to the main shaft, and rotates around the internal 
periphery of a fixed toothed or friction wheel of exactly twice its 
diameter, and concentric with the main shaft. In gas engines one 
cylinder is employed to charge the explosive chamber of the oppo- 
site cylinder, and the engine is governed by controlling the air 
admission only. Two pairs of cylinders may be coupled at right 
angles to each other. (June 20, 1883). 


3071. Heated Air Motors, &c.: L. P. Martin, Vienna, 
and F. W. Gilles, Cologne. (8d. 16 Figs.|—The inlet and 
outlet passages communicating with the working cylinder are con- 
trolled by disc valves acting horizontally, and partaking of an 
intermittent rotary motion. The motion is transmitted from the 
reciprocating piston rod to an oscillating beam by means of across- 
head provided with a bolt rigidly attached to the piston rod, and 
sliding transversely ina frame jointed to the end of the beam. 
Referring to the illustration, the air is drawn into the pump 
cylinder C through the valve nand forced through the outlet valve 
(the excess of air passing direct to the atmosphere through a valve 





V regulated by the governors) and to the bottom of the furnace E, 
being heated first by the exhaust, then underneath the firegrate, 
and finally in the furnace E. The distributing valves are operated 
from the eccentric by means of two connecting rods jointed to two 
short levers acting upon the sides of pistons worked in fixed 
guides, and connected to the disc valves, so that at every oscilla- 
tion of the levers to open the valves they are also slightly rotated. 
The valves are closed by a spring. A modified arrangement of 
distribution valves is described, in which the pressures of the 
hot air on the valves are balanced by the pressure ef the cold air 
ona piston. (June 20, 1883). 


3074. Dynamo-Electric Machines: M. Deprez, 
Paris. [ls. 16 Figs.]—The illustrations show an arrangement 
suitable for generators of very large power. The magnetic field is 
composed of a series of double electro-magnets E each connected 
toa cast-iron segment S by bolts. The segments S are connected 
together by bolts and fish-plates. The armature consists of a 
double ring A. The soft iron core of each ring is shown composed 
of sixteen sections ; each section is composed of a series of similar 
plates placed side by side, but insulated from each other. One 
end of each alternate plate projects slightly beyond the ends of 
the intermediate plates, the corresponding section of the core 
being formed so as to fit into the recesses so formed. These 
sections are hooped with strips of brass and are secured by iron 
straps and screws to an oak ring J connected to the cast-iron nave 
by spokes fixed to the ring J. Several pairs of armatures with 
their ring of field magnets may be arranged on the same shaft 
and be connected in series,’section to section, by binding screws 2, 
The commutator C is constructed of bronze plates on which bear 
the brushes / connected to a metal disc D which can be rotated 
by toothed gearing. In another method of — up the coils 
of the armature, the exit wire of a section of the first ring com- 
municates with the inlet wire of a section of the second ring, the 
exit wire of this latter section communicates with the inlet wire 
of the next section of the first ring, and so on, the connecting 
wires being connected to the commutator plates. This relates 
also to a commutator and to a sectional winding of the field 
magnets, by which they are slowly and_ progressively mag- 
netised and likewise slowly demagnetised. Supposing there 
to be four poles in the form of a X, the opposite poles 
being of opposite polarity, and the coils of each magnet to be 
divided into six sections arranged in series, the wires connecting 
the similar sections of opposite magnets are connected together 
and to consecutive plates of a cc tator, and cc ti are 
taken from the remaining two magnets in a similar manner to the 
last of the six first-mentioned plates and to the five following 
plates, the first section of each magnet being thus connected to 
the same plate. By means of brushes bearing on the commutator 








(which consists of four parts each similar to that already described), 








only six sections of the coils of two adjacent magnets are traversed 
by the current, the number continually increasing in one and di- 
minishing in the other, and vice versd. This relates also to regu- 
lating the magnetic field of generators. The coils of the field 
magnets are divided into sections, and by means of a commutator, 








the current can be passed through all these sections in one direc- 
tion, or it can be reversed in one or more of them according to the 
strength of field required. In another method the field is pro- 
du by several magnets, one or more of which can be cut out of 
circuit at pleasure. (June 21, 1883). 


3078. Tanks for Melting Glass: E. Brooke, Hud- 
dersfield. (4d. 2 Figs.)}—The tanks are constructed of two 
thicknesses of slabs or blocks, the inner blocks being composed of 
the best fire-resisting material, and the outer of inferior fireclay 
The bottom layers are divided longitudinally, and the sides verti- 
cally. (June 21, 1883). 


3079. Gas Motor Engines: F. W. Crossley, Man- 
chester. [6d. 4 Figs.|—-Two cylinders are placed side by side 
within one water casing, and their pistons‘are connected to a 
single crank, and are provided with a single slide for supply and 
ignition, an explosion occurring once in every revolution and 























alternately in the twocylinders. The illustration shows the slide 
arranged on the ends of the cylinders. H and I are passages lead- 
ing to the exhaust valve. J is the gas and air supply passage, 
N and O areignition passages, and P Q two external flames. The 
valve is driven at half the speed of the crankshaft. (June 21, 1883). 

3080. Telephones: A. W.Rose,London. [6d. 4 Figs.) 
—The transmitter consists of discs, with powdered carbon between 
them, held in a holder provided with recesses in such a way that 
there is a space both in front of and behind the discs, the discs 
being separated by rings of insulating material. The receiver§is 





formed with a magnet of a circular form with one pole carried 
inwardsto the centre to receive the bobbin, the body part of the 
magnet [being situated in the same plane with the coil. The 
illustration shows the magnet d with one pole carried inwards to 
the centre to receive the bobbin. (June 21, 1883). 


3086. Retuey Chairs: J. Hopkinson, Rowsley, 
Derby. ([6d.j 6 Figs.}—One jaw (preferably the outer) is cast 
in one with the chair itself, and the other jaw is loose, and is cast 
with its upper part to fit the rails without any key, and its foot is 
formed as a longitudinal and transverse wedge, fitting into a 
corresponding recess in the chair, (June 21, 1883). 


3087. Construction and Arrangement of Mechani- 
cal Retorts for the Destructive Distillation or the 
Revivification of Animal and Vegetable Matters: J. 
Lyle, London. (6d. 7 Figs.|—This consists of a circular re- 
tort, which, by suitable mechanical means, is made to keep the 
stuff under treatment in continual progression and agitation from 
the point of its entrance until it has traversed the retort and is 
discharged. (June 21, 1883). 


3089. Manufacture of Ammoniacal Products and 
Ap) atus therefor: L. Q. and A. Brin, Paris. [6d. 
1 Fig.j—Nitrogen is treated with steam in the presence of 
“barytic coke,” the nitrogen being obtained as described in 
Specification 1416 of 1880. (June 21, 1883). 


3093. Extracting Sugar from Molasses, &c.: J. H. 
Johnson, London. (J. E. Boivin and M. M. D. Loiseau, 
Paris). (8d. 10 Figs.]—This relates to a process for extracting 
sugar from molasses by the employment of sucrate of hydro-car- 
bonate of lime. (June 21, 1883). 


3004, Friction Gearing: W. E. Ayrtonand J. Perry, 
London. [ls. 43 Figs.]—This relates to devices for the trans- 
mission of power or motion frictionally by rollers pressed between 
transmitting and receiving surfaces, and is especially applicable 
for connecting two shafts whose angular velocities are very diffe- 
rent. Several arrangements are shown and described (1) in which 
a pair of rollers (either of which is keyed upon the driving or driven 
shaft) run within a trough-shaped rim of a larger wheel keyed 
tothe driven or driving shaft, the rollers and the trough wheel 
being pressed into frictional contact with one another by suitable 
means ; (2) in which the epicyclic rotation of aframe, carrying two 
or more rollers which bear on one side of their circumferenc?é 
upon a central roller, transmits the motion, the rollers being 
pressed in contact with the central roller by adjusting appliances 
within an external fixed drum ; and (3) in which friction gearing is 
used in a manner which is analogous to the well-known differential 
gearing, when spur or bevel wheels are used. The illustration 





shows one modification of the second arrangement. The roller P 
is keyed upon the spindle M of the motor, and is gripped between 
three rollers @ centred on a frame fastened to the shaft F. 
The rollers are gripped on their outside circumference by the in- 


ternal rim of wheel or ring H, the gripping pressure being pro- 
duced by a movable ring fastened by springs to the outer ring L 
attached to H by adjustable bolts, or the part P is made conical 
and adjustable in position. (June 21, 1883). 


3114. Mariner’s Compass: W. R. Lake, London. 
(E. Bisson, Paris). (6d. 1 Fig.)—This consists essentially in the 
use of two magnetic needles of equal length, but of different mass, 
independent of each other, and having theircentres in the same 
vertical line. These needles are placed in the same box, and in- 
dications of the two cards are reflected in an articulated or non- 
articulated mirror, or in a prism, so that the two indications can be 
read simultaneously. A circular suspension piece is arranged 
upon a horizontal plane equally distant from the two cards. 
(June 22, 1883). 


3115. Dynamo-Electric Machines: G. Forbes, Lon- 
don, [6d. 2 Figs.}—The armature consists of a mass of iron with- 
out any coils and completely inclosed (except that there is a central 
hole through which the axis passes) by the field magnet which 
presents a continuous N. pole to one side, and a continuous S&S. pole 
to the other side of the armature, whose polarity is also continuous. 
Referring to the illustration, which is a section of a double ma- 
chine, the two iron discs A with grooved edges are secured on the 
bronze shaft B by means of right and left-handed screws, and are 
inclosed by a central soft iron mass C and two outer soft iron 
masses D, Annular spaces E E are formed between the iron masses 
Cand D D, and each of these spaces contains a thin copper casing 

















coated with insulating material) within which are the magnetising 

coils having terminals F F passing out through the copper casing 
and iron mass. The terminals of the machine GG are connected to 
these insulated copper casings. The rings P P of insulating ma- 
terial form fluid-tight joints between the copper casing and the 
iron masses. The current generated passes from the circumfe- 
rence of one disc A to the centre and by the bronze shaft from the 
centre to the circumference of the other disc. The current may 
be taken off the edges of the discs by means of the inner circum- 
ference of the copper casing E (which is not insulated, and may be 
electroplated w'th nickel) and mercury contained between the disc 
and casing, and introduced by holes. The pulley is formed of an 
insulator lined with iron and provided with a tyre of iron. (June 
22, 1883). 


3116. Arrangement of Circuits and Apparatus 
to be Used in Connection with Telephonic Communi- 
cation : S. Pitt, Sutton,Surrey. (C. EL. Scribner, Chicayo, 
U.S.A.) (8d. 9 Figs.J—This relates to modifications of the 
system of telephonic exchange described in Specification 4903 of 
1879. This is described under four heads: (1) consists in the 
testing apparatus for multiple switch boards ; (2) consists in an 
automatic system of circuits for connecting the spring-jack 
switches of twosubscribers together ; (3) consists in a system of 
circuits between the central office and the subscribers’ stations ; 
(4) consists of a telephone which is made so light that it may be 
(worn at the ear; (5) and (6) consist in modifications of (1). 
(June 22, 1883). 

3117. Exhaust or Blast Fans or Vetilators, &c.: 
G. M. Capell, Passenham. [1s. 2d. 26 Figs.|—Instead of the 
outer rings described in Specification 3130 of 1882, a disc is em- 
ployed on the one side of the cylinder, and on the face of the disc, 
from which the cylinder protrudes, are mounted curved plates, 
buckets or collectors, so that the currents of air induced by the 
buckets on the periphery are discharged by inner wing collectors 
which deliver air at right angles to the centre. (June 22, 1883). 


3123. Electrical Apparatus and Circuit Connec- 
tions to Storage or Secondary Batteries, &c.: W. 
Hochhausen, New York, U.S.A. [6d. 5 Figs.]—By means 
of a permanent horseshoe mangnet and a hinged tongue which 
changes its polarity according to the direction of the current, the 
lamps are brought into er cut out of circuit. A similar permanent 
magnet and tongue are employed in a circuit leading to the 
secondary batteries, and the connections are soarranged that when 
the lamps are in circuit, the storage battery is cut out of circuit and 
vice versd. The circuittothe secondary battery is switched off, by 
the use of a magnet operated on a sudden increase of electro- 
motive force, or by the use of a float in the fluid of the secondary 
batteries, and continues its other work in the circuit. This will be 
fully described and illustrated in an early issue. (June 23, 1883). 


3127. Preparation and Manufacture of a Com- 

ound from Vegetable Materials Suitable for Electro 

on-Conductors and Insulators, &c.: E.C. T. Blake, 
London, {[4d.)—Wood pulp or waste vegetable fibrous material 
(such as waste cocoanut fibre) and ground waste cork are treated 
as described in Specification 5380 of 1880, and when in a thick 
pulpy state are put into moulds and kept under a continuously in- 
creasing pressure until all the fluid or watery parts are removed. 
These blocks are then thoroughly saturated by being immersed in 
boiling linseed oil, after which they are pressed, heated to 100 deg. 


Cent. in an oven, again immersed in linseed oil or other water- | 


proofing substance, pressed and heated. (June 23, 1883). 


3129. Kilns for D g Malt, &c.: E. Edwards, 
London. (J. Beumier, Jemappes, France). (6d. 5 Figs.J— 
This comprises an upper horizontal platform of trellis work or 
perforated plates upon which the malt is placed and below it are 
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arranged two fireplaces, air being admitted to vertical flues sur- 
rounding the fireplaces by upwardly inclined pipes. Air also 
enters the kiln through inclined pipes above the _ toed and 
inclined plates are arranged above the flues so as to compel the 
air from the flues to mix with hot air from the fireplaces, the 
mixture passing to a chamber under the perforated plates and 
the air being distributed by downwardly inclined pipes, (June 23, 
1883). 

$133. Coupling Hoses, &c.: J. C. Hudson, London. 
(6d. 16 Figs.]—The coupling consists of male and female parts 
united by a screw or bayonet joint, and having a spring or sliding 
stop on the female part entering a recess in the male part, and so 
locking the parts when engaged, that they cannot turn until the 
stop is withdrawn. (June 23, 1883). 


3135. Construction and Arrangement of Gas 
Engines: P. Niel, London. [6d. 4 Figs.|—The object is to 
automatically vary the volume and compression of the explosive 
mixture in the ignition cylinder according to the speed of the 
engine. Referring to the illustrations, the operation is as follows: 
During the forward motion of the pistons (in the direction of the 
arrows), the piston D first draws in explosive mixture from the con- 
tents of a reservoir so long as a recess N in the piston is open to a 
port communicating with the reservoir, and then air through 
the air valve Q and gas through gas valve S and ports in the 
slide, the mixture then passing by the passage R and finally air 
through the valve Q. The pistons then move backwards and 
the cylinder A exhausts by the ports 5, 4, and pipe 3. By the 
continued backward movement of D, the combustible mixture 
is forced by the ports R and K into the conical part L of the 








piston, forcing out the remaining products of combustion, and the 
piston C continuing its backward stroke compresses the mixture 
into the part L, the pump B forcing the remaining contents into 
the reservoir. Should the speed of the engine be too great a 
portion of the mixture in A is forced by the ports 5, 4,7, 8 and 9 
to the reservoir. The port 7 is carried by a valve moving by 
means of friction with the main slide valve. This valve moves in 
contact with a cam surface on the governor rod and is operated to 
open, more or less, the port. A part of the mixture compressed at 
the back end of the stroke of the piston B es to the underside 
of the piston Y which is raised to a height corresponding to the 
compression, and the air escaping by a small adjustable orifice, 
the piston descends regularly and different heights of the cam 
| surface will be brought to act on the valve. If the piston Y is 
raised to its highest position the gas valve S is prevented from 
being opened. The explosion is effected by means of the burner 
D and slide valve in the ordinary manner. (June 25, 1883). 


3137. Steam Boilers: G. C. and J. H. Fraser, 
|}London. [6d. 3 Figs.J—A horizontal boiler arranged on the 
| ‘*Cornish” principle is arranged in combination with an upright 
tubularboiler. Referring to the illustration the upright boiler A 
| is fitted with ‘‘ Field’s” tubes B, which hang down from the crown 














of the firebox. A horizontal cylindrical firebox D is attached to 
the boiler, and is surrounded by an outer casing E secured to 
the casing of the boiler A, the water spaces of the two boilers 
communicating with oneanother. G Gare the firebars, and H H 
the radial outlets for the escape of the products of combustion 
which pass into suitable flues I. (June 25, 1883). 


3142. Rolling Mills for Rolling Metal: W. H. 
Ellis, Leeds. (6d. 4 Figs.]—The chocks for the top roll are 
made in two pieces with interposed wedges which are retained in 
their places by screws, but when a stoppage takes place are 
readily released and withdrawn sufficiently to relieve the pressure. 


(June 25, 1883). 

3150. Preparation of Tannic Extracts: J. H. 
Johnson, London. (HF. L. P. and G. C. Coez, St. Denis, 
France). {4d.]—The tannic extracts (obtained by the usual pro- 
cesses) are treated with oxalic acid, and the gelatinous hydrated 
oxide of aluminium added, the object being to extract the colour- 
ing matter. (June 26, 1883). 


3159. Agugeetes for Tianing, or Chamfering Metal 
Plates: J. Imray, London. (#. Bouhey, Paris). [4d. 4 
Figs|—A balanced, tool holder is employed in combination with 
guides embracing the plates to be operated upon. (June 26, 1883). 


3165. Attaching Rails to Metallic Sleepers: R. H. 
Brandon, Paris. (HF. Télcke, Elberfeld, and C. Eichhorn, 
Julich, Germany). [8d. 9 Figs.}—The attachment consists of a 
hooked plate holding one flange of the rail to the sleeper, and a 
second hooked plate on the other side of the rail, holding the 
other flange of the rail by means of a short hooked lever, which is 
raised by akey. (June 26, 1883). 

3175. Steam Engines having Revolving Cylinders: 

. P, Thompson, London. (EL. A. Corbin and G. W. 
Hunter, Philadelphia, Penn., U.S.A.) (6d. 6 Figs.]—This con- 
sists of a number of cylinders revolving about a central axis and 
coupled by universal joints to a disc on a shaft arranged at an 











angle to the axis, about which the cylinder rotates, (June 26, 
1883), 


3234, Gas_ Burners and Chimneys for Use with 
the Same: H. H. Lake, London. (4. B. Lipsey, West 
Hoboken, N.J., U.S.A) (6d. 3 Figs.J—A pipe or passage extends 
withiran annular burner or a circular series of burner tips and 
supplies gas thereto. The gas supply pipe extends to a point 
considerably beyond the annular burner and returns again so as 
to be heated by the products of combustion. The chimney con- 
sists of an upper section supported by the supply pipes, a lower 
section and a deflector supported by the chimney gallery per- 
forated for admitting air within and outside of the deflector. 
(June 29, 1883). 

3421. Gas Burners: H. H. Lake, London. (4. B. 
Lipsey, Hoboken, N.J., U.S.A.) (6d. 2 Figs.|—This comprises a 
gas burner having downwardly extending burner tips, a flue or 
passage for conveying air downwardly to the burner tips, a con- 
duit for conveying gas downwardly to the burner tips, and a flue 
or passage serving to convey away the products of combustion, 
and which is arranged inwards of the burner tips and extended 
considerably below the same, the parts being so arranged that the 
flame will be caused to burn around the exterior of the last- 
mentioned flue, and will pass into the interior, and in passing away 
heat the air and gas. (June 29, 1883). 


3684. Iron Ships’ Compasses and Binnacles: B. 
Biggs, Cardiff. (6d. 3 Fiys.]—The compass card is fitted ina 
tube of great depth. The tube is supported by gimballs upon a 
tripod stand from near the upper parts. The lower part of the 
tube is provided with one or more springs connected also with the 
supports, and in the interior a weight is arranged as a counter- 
poise, the weight being attached to rods. A wirror is arranged to 
givea vertical reflection of the card from which the steersman can 
read the motion. (July 27, 1883). 


at, 
3933. Treating Lead to Impart to it the Property 
of Adhering to and Am camasing with other 
Metals: P.M. Justice, London. (/'. /. Clamer, Phila- 
delphia, U.S.A.) [4d.]—A molten bath of the metal is subjected 
to the action of salammoniac, arsenic, and phosphorus. (August 
14, 1883). 
3939. Couplings for Railway Carriages, &c.: L. 
erson, Paris, Texas, U.S.A, [tid. 4 Miys.)—The coupling 
consists of the forked draw-head having the lateral branches B and 


a rear under-bevelled bearing, a pivotted shaft F on which the 
coupling bar G having an inclined rear end H, and acentral longi- 


q 


ol 


tudinal slot between the heel and point is mounted, and central 
hook lugs K having lateral bearings and inclined frontedges. The 
coupling bar is prevented from dropping too low by the inclined 
projection H. he lug on one part of the coupling rises into the 
slot on the other, and the lug on the latter part descends into the 
slot on the first part. (August 14, 1883). 

4806. Pulverising Machines: W.R. Lake, London. 
(R. D. Gates, Chicago). (6d. 12 Figs.}--This relates principally 
to the construction of the roller case in sections, and to means for 
driving the screen and pulverising rollers. (October 9, 1883). 


5057. Time-Controlling System: W. F. Gardner, 
Baltimore, U.S.A, (8d. 14 Fiys.j|—The object is the cor- 
rection of clocks to their local or other time by signals from an 
observatory, and consists in a standard meantime clock, a primary 
transmitting or control clock, a series of controlled and controlling 
clocks, and a series of controlled local clocks. (October 23, 1888). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street Strand. 





Tue River Tyne Dry Docks ENGINEERING AND BOILER 
Making Company, Limitep,—The share list in the above 
company will close on February 16. We understand that 
the shares have been largely applied for. 


BATH AND WEST OF ENGLAND Society AND SOUTHERN 
CounTIEs AssociaTION.—This old-established Society will 
this year hold its annual show at Maidstone on June 2, 8, 4, 
5, and 6, and prizes amounting to 24407., which is largely in 
excess of thesum given last year, are offered for horses, cattle, 
sheep, pigs, poultry, hives, honey, hops, &c. The display 
of implements, machinery, and articles of general utility 
is generally a very large one, and among other attractive 
features are exhibitions representative of arts, manufac- 
tures, and horticulture. It may be useful to intending 
exhibitors to know that if they are elected members of the 
Society on or before the 26 inst., they will be enabled to 
compete at considerably reduced fees. Prize lists can 
os —_— of the secretary, Mr. Thos, F. Plowman, 

ath, 


ELECTRICAL ENGINEERING.—The fifth lecture of a series 
on “‘ Electrical Engineering,” by Mr. John C. Fell, was 
delivered in the reading room of the Society of Engineers, 
6, Westminster Chambers, on Monday last, Mr. Jabez 
Church, past-president, in the chair. The lecturer again 
took up the subject of circuit arrangements, and the 
optional methods for the disposal of lamps for electric 
lighting, either in series or parallel arc. A large number 
of the best known arc lamps, such as the Siemens, the 
Brush, the Joel, the Werdermann, and the Brockie, 
dating back as far as 1846, were illustrated by diagrams 
a>? explained. The different methods by which the re- 
spective feeds are controlled was fully gone into, and the 
value of controlling the feed by the varying resistance of 
shunt currents was pointed out. The relative advantages 
of the arc and semi-incandescence lamps were compared, 
and the peculiarities of their structure detailed. In con- 
clusion, Mr. Fell enlarged upon the absolute necessity for 
commercial success of a lamp being so constructed that it 
would not go out or flicker, 
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THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. XVIII. 

Tae Frencu Minister OF Posts anD TELEGRAPHS. 

Tue pavilion of the French telegraphs was ad- 


mitted on all hands to be the most remarkable in | 


the Exhibition, both for its management, for its de- 
coration, for the variety and number of the objects, 
and for the readiness with which the officials 
showed the apparatus and explained their action. 
This display did great honour to the enterprising 


in a way to admit of the easy circulation of the 
public. At night it was well lighted by a series of 
| Cance arc lamps supported on statuettes furnished 
| by Messrs. Durenne, of Paris. The construction 
and erection were carried out by M. O. Andre, 
of Neuilly, of whose system of telephonic supports 
we have already spoken. The entire installation 
was made under the direction of M. Clerac, engi- 
/ neer to the Ministry of Posts and Telegraphs, by 
M. Maitreyeau, controller of the service, and MM. 
Godefroy, Baradel, and Mandroux. This group of 
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PARIS 





spirit of the Minister of Posts and Telegraphs, 


M. Georges Cochery, Commissioner-General, who | commissioner, especially delegated to the Exhibi- | 8¥8tem has been extended, as will be seen by the 


presided, and to the organisation of M. Esch- 
baecher, joint commissioner, who remained at 
Vienna during the whole of the time of the Ex- 
hibition, and took part in the labours of the Com- 
mission, The pavilion followed very nearly the 


same design as that of 1881 ; elevated upon a plat- | 


form which projected from the interior gallery, 
it was accessible on all sides, and was furnished 


officials was completed by M. Kramer, principal 


| tion by the Minister of Marine. We have to 
thank all those gentlemen who afforded us in- 
| formation, particularly M. Eschbaecher and M. 
| Maitreyeau, who supplied us with the materials for 
the account of the French telegraph system. 
This system has, during the last thirty years, 
| undergone a very large development. In 1852 
| it had a total length of lines equal to 2000 


kilometres (1240 miles), while at the end of 1883 
it had 79,865 kilometres (49,625 miles), made up 
as follows: Overhead lines, 47,476 miles; long 
underground lines, 1294 miles ; short underground 
lines, 458 miles; telephone lines (overhead), 265 
miles ; underground, 132 miles. The length of the 
wires is 153,231 miles, including overhead wires, 
139,198 miles; long underground wires, 5464 
miles ; short underground wires, 7493 miles ; over- 























head telephone lines, 812 miles ; and underground 
telephone lines, 264 miles. The number of tele- 

















graph oflices at the end of 1882 was about 6400, and 
the receipts amounted to 1,084,888/., corresponding 
to 19,363,539 paid telegrams. The service employs 
7800 Morse apparatus, 700 dial instruments, 500 
Hughes instruments, and 36 special apparatus, such 
as those of Meyer, Wheatstone, and Baudot. The 
| department of the Seine alone possesses 5018 miles of 
| wires and 154 offices, which give together a return 
of 484,6761., corresponding to 17.63801. per hundred 
inhabitants. The annual number of paid telegrams 
is 6,162,133. The central office of Paris has 196 
Morse and 126 Hughes instruments, 5 Baudot 
multiple apparatus serving the towns of Lille, 
Lyons, Marseilles, Bordeaux, and Havre, and 
three simple Baudot apparatus working the under- 
ground lines of Dijon and Lille. The Wheatstone 
apparatus are in communication with Marseilles, 
Nice, Toulouse, and Frederica, while a divided 
Meyer apparatus connects simultaneously Paris, 
Caen, and Cherbourg. The daily number of mes- 
sages varies between 38,000 and 40,000; it has 
attained as much as 45,000. 

In a previous volume of ENGINEERING,* we 
| published an exhaustive series of articles upon the 
| pneumatic system of Paris, as it then existed, and 
| had been elaborated under the able management of 


| M. Ch. Bontemps. Since that time, of course, the 





annexed maps. The smaller one is reproduced from 
the sketch printed on the back of the postal cards 
transmitted by the pneumatic system. The darker 
portions are opened for service, and the lighter area 
remains yet to be completed. The larger map in- 
dicates the positions of the pneumatic tubes and 











? Vide ENGINEERING, vol. xviii., pp. 353, 391, and 442; 
vol, xix., pp. 25, 91, 135, 199, 268, 313, and 368, 
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compressing stations, as well as the telegraphic 
system of Paris. 

The exhibit of the Minister of Posts and Tele- 
graphs was No. 116 of the catalogue, and included 
more than 200 articles. The numbers from 117 to 
167 were those of exhibitors belonging, in the 
majority of cases, to the department. It would be 
a task of considerable magnitude to describe com- 
pletely such an assemblage of apparatus, and we 
shall content ourselves by calling attention solely to 
those which are new, or have been recently im- 
proved. 

Materials for Overhead, Underground, and Sub- 
marine Lines. —The French telegraphic system is 
formed almost exclusively of galvanised iron wire of 
3mm.,4mm., 5 mm., and 6mm. in diameter. The 
3 mun. wires are used inthe construction of the depart- 
mental lines ; the 4 mm. wires, which are the most 
usual, serve for the long main lines of communica- 
tion; the 5mm. and 6 mm. wires are employed to 
connect Paris with certain large towns, and with 
the frontier and foreign capitals. The conditions 
under which these wires are received, and which 
include tests of their electrical and mechanical re- 
sistance, of the thoroughness of their galvanising, 
and of their tenacity, are determined ° y the official 
schedule. The wires shown by the ministry came 
from the works of Messrs. Paul Jamin and Co.. of 
Eurville, from the Société des Forges de Franche 
Comté, and from the Société de Comneutruy-Four- 
chambault. The first-named were grouped in a 
pyramid arranged upon a decorative base between 
two large standards supporting drawings of iron 
posts. The products of the Forges de Franche 
Comté were likewise disposed in a pyramid. The 
following Tables give the various coefticients for 
these two series of wires. 

TABLE I,—Messrs. Jamin and Co’s Wire. 


Diameter -. mm.! 7 6 5 4 3 2 1 
Weight of bundles 1b.) 339 330 330 328 244 | 154 75 
Length .. % ft. 1680 2236 3110 4925 6726 | 9720 |18,250 
Number of deflections | 4 5 aR: 12 9 19 
sreaking weight Ib.|3272 2941 1664 1080 564 | 349 | 108 
Extension at rupture 
percent. .. --| -. | 1380 105 140 | 150 

| 
TaBLe II,—The Société des Forges de Franche Comte’s 
Wires, 





Diatheter “i se -- mm.! 7/| 6 
Weight of bundles (without 

joints) ..  ..  .. Ib.| 92/ 85| 81} 79 
Number of deflections 2} 4) 5 
Breaking weight 
Extension at ruptur .. mm.) 20 


ee 5. 6 
Ib. 3351 2469 1719 1267 
24 | 24 | 25 

Elastic limit x e% .. 2866 2204 1543 992 





We have already, in a-previous article,* called 
attention to the trials of silicious bronze wire by 
M. Lazare Weiller, and therefore do not allude to 
it here. 

The cables for the underground lines are manu- 
factured by three firms : the Société Générale des 
Telephones (at the Rattier works), the Menier Com- 
pany, and the Société India-Rubber (Persan Beau- 
mont works). M. Chappeé, engineer, Mans, ex- 
hibited specimens of pipes for underground lines 
with unions, sockets, flanges, &c. The horizontal 
sections of the couplings show the good finish and 
smoothness of the interiors and the absence of flaws. 
A number of these pipes show various examples of 
the joints devised by Mr. Morris, telegraph engi- 
neer. In order to secure that the iron pipe shall 
be water-tight, Mr. Morris has arranged outside 
the caulked lead ring a second ring of caoutchouc, 
which is pressed into the socket by means of a cord 
wound round the extremity of the spigot. 

Since 1880, the foundry of Mans has delivered 
for the construction of underground lines 540 miles 
of pipes and joints, amounting to about 1000 tons. 
The foundries of Mr. Bradfer, of Bar-le-duc, of 
Montlucon, and of M. Fortin Herrmann, the con- 
structor of the first subterranean line, showed tubes 
and joints of their manufacture, also employed by 
the telegraph department. M. Paris, glass-maker, 
at Bourget, near Paris, exhibited specimens of 
enamelled cast-iron pipes, the object of the enamel 
being to protect the cable against the asperities of 
the iron, to increase the insulation, and to prevent 
oxidisation. 

The submarine lines were represented by numerous 
samples of the manufacture of works already men- 
tioned—Rattier, Menier, India-Rubber. The 
Société India-Rubber exhibited in the pavilion of 
the Minister of Posts and Telegraphs sections of two 





Vide ENGINEERING, vol. xxvi., p. 490. 





cables laid from Marseilles to Algiers in 1879 and 
1880, and _ of the Chinese cable. 

In connexion with the overhead lines we ought 
to mention the iron-covered insulators. One of 
the types, due to M. Lagarde, consists of a cap of 
galvanised malleable_iron covering a porcelain insu- 
lator. The other, manufactured by M. Paris, is 
formed of two parts, of which one, terminated by 
a sheet-iron cylinder, is fixed to the post, while the 
other, which carries the insulating bell and the 
hook for the wire, engages with the first part by a 
bayonet joint. These covers are designed to pro- 
tect the insulators against blows. They are par- 
ticularly necessary in Algeria and Tunis, where the 
Arabs frequently avail themselves of the insulators 
as targets to try their skill, either with the gun or 
the sling. 

Telephonic Lines.x—The French Government also 
instals telephone systems. That of Rheims is at 
work, while another will soon be opened at Troyes. 
Silicious bronze wires are used for the conductors, 
erected upon the André posts previously described. 

Batteries.—The number of cells exhibited was 
very considerable. We have already described 
those of Cabaret and Thiebaut in connexion with 
the railway companies’ exhibits, and also the 
Maiche battery, whilst the Lalande and Chaperon 
cells have been often explained. The Beautils 
battery has a depolarising mixture which is pre- 
pared hot, and is formed of sulphate of mercury, of 
powdered carbon, and of parattin. These together 
make a solid agglomerate, easily transportable, 
and not liable to deterioration. To work the 
various instruments in the Exhibition there were 
arranged in the basement 1200 elements, com- 
prising 400 Collards, 600 Leclanchés, and 200 
Beaufils. For the first time the department em- 
ployed 80 accumulators of the system of MM. 
Barrier and Godeau to drive the motors and the 
Baudot apparatus. 

Instruments. —The pavilion contained a collection 
of all the telegraph instruments tried or used from 
the commencement of the system. Among the 
Breguet dial apparatus there was nothing of im- 
portance, except one special installation capable of 
operating four lines—the station of the neighbour- 
ing railway, the Government telegraph office, and 
the two adjoining offices, one at either side. We 
should also note some modifications in the Morse 
instruments, devised by M. Dini, of the firm of 
Dumoulin-Froment. The receiver is arranged in 
such a way that the entire electro-magnet can 
oscillate about its centre by means of a lever, in 
such a way as to cross the line of the poles with the 
axis of the armature. The withdrawal thus takes 
place very rapidly, in consequence of the difference 
of magnetic action. MM. Rault and Chasson 
arrange the movable cores in the fixed bobbins, and 
by aid of a regulating screw they can be made to 
approach or recede from the armature. 

M. Hequet has sought to simplify the regulation 
by the reduction or suppression of the permanent 
magnetism. To this end each core is separated 
from the base by a washer, and the steel screws are 
replaced by others of copper. A Morse or dial re- 
ceiver properly adjusted, works equally well with 
currents produced by a number of elements varying 
from 20 to 100. 


. REDUCTION OF BAROMETRICAL 
OBSERVATIONS TO SEA-LEVEL. 

Tue increase in the number of meteorological 
stations throughout the world, many of which are 
situated at considerable elevations above the sea, 
and the necessity of reducing the barometrical 
observations to the sea-level in order to render 
them comparable from station to station for the 
purposes of synchronous views of weather and 
atmospheric conditions, have made the want of 
a reduction table for heights exceeding 500 ft., 
much felt of late years. The most accurate table 
for reducing barometrical observations to sea-level, 
at present in use, is to be found in the ‘‘ Instruc- 
tions in the Use of Meteorological Instruments,” 
published by authority of the Meteorological 
Council ; but that extends only to 1500 ft. By its 
means the reduction to sea-level is effected by an 
additive quantity, which depends not only upon the 
height of the station and the temperature of the air 
there, but also on a knowledge of the approximate 
pressure and temperature of the air at the sea- 
level; hence it was found necessary to make the 
table for two given values of barometrical pressure 
at the sea-level, 30 in. and 27 in. Should the sea- 





level pressure be of any other amount, say 28 in. 
or 29 in., or any nearer division of the inch, the 
reduction required must be found by interpolating 
between the amounts given in the table for 30 in. 
and 27 in. The table is awkward, to say the least, 
and not readily useable, especially in the hands of 
observers or computers not accustomed to the pro- 
cess of using tables by interpolation. It was com- 
puted from the formula investigated by Laplace in 
his ‘‘ Mecanique Céleste,” for tinding the difference 
of elevation between any two places in nearly the 
same latitude and longitude by means of baro- 
meters. This formula, converted into English 
measures, is as follows : 


F = 60159 log ” (1 + $+ °—%) (1 + 00268 cos 2 1) 
h 900 


_ F + 52251 f 
1+ ane oT a 
( 20886861 10443430 ) 
where h is the reading of the barometer, corrected 
for instrumental errors and reduced to 32 deg. at the 
lower station ; h’, the corresponding observation at 
the upper station; ¢ and t', the temperatures of the 
air at the respective stations; /, the latitude; F, 
the elevation in feet of the upper above the lower 
station ; f, the elevation of the lower station above 
the sea. In computing F an approximate value of 
it must be used in the last factor. 

As this formula is accepted by physicists and 
meteorologists for barometrical and hypsometrical 
determinations of heights, it must be equally 
accepted for the inverse problem, namely, the 
determination of the barometrical pressure at the 
sea-level, when the height of a station above the sea 
and the barometrical pressure there are known, 
together with the temperature of the intermediate 
air, approximately at least. Generally it may be 
stated, taking the formula as it stands, if all the 
quantities are given but one, that one, whatever it 
is, may be computed therefrom. 

In the problem for reduction to sea-level, f= 0, 
so the member of the last factor depending on it 
disappears. Let the constant 60159 = a, the term 


14/46 — Gt) _ 4 (1 + 00268 cos 27) =e, 


_F + 52251) _ 
(: © 20886861 ) “ee 


. h h F 
F =a bedlog— ; andlog. — = : 
ala. roe aiitiiics W’ abed’ 


or, logh—h' = log n; 


and 


Then 


hence, log A = log h’' + log n; or,h =h'n. 

Selecting latitude 45 deg., where c becomes 1, and 
therefore, being a factor, disappears; values of 
log n, and also of x, may be computed for serial 
values of F, a, b, and d. Tables I. and II. have 
been computed in this manner. If the station is in 
a latitude differing much from 45 deg., F should be 
divided by the term (1+.00268 cos 2 1) before it is 
used as an argument in such tables. sunt as 
Tables I. and II. have only been carried out to 
heights not exceeding 1500 ft. this will not be 
necessary, for at the equator the effect would be 

1500: 
1.00268 
and at the poles it would be 
7307 1504, or 4ft. more. 
This 4 ft. of difference of tabular height would 
only affect the third decimal of an inch of the 
barometrical pressure, consequently the correction 
for latitude is practically inappreciable for heights 
not exceeding 1500 ft. These tables possess the 
advantage that an approximate value of the baro- 
metrical pressure at the sea-level is not required ; 
they are, therefore, more direct than the table 
given in the ‘‘ Instructions.” 

To use Table I. : Take out, interpolating if neces- 
sary, the log corresponding to the height of the 
station and the mean temperature of the air- 
column ; add it to the log of the barometer read- 
ing corrected and reduced to 32 deg ; the sum is 
the log of the pressure at the sea-level. 

To use Table II.: Take out the factor corre- 
sponding to the height of the station and the mean 
temperature of the air-column ; multiply it by the 
reading of the barometer corrected and reduced to 
32 deg.; the product is the pressure at the sea- 
level. 

Such tables would hardly be satisfactory if 
carried out for greater heights, even if they were 
as easy to use as might be desirable. A simpli- 


= 1496, or 4 ft. less ; 
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TABLE I.—VAatves or Loc n IN THE FormutaA LoG h=Loc h'+Loe an. 

















F —20 | —10 e . 10 20 30° 40 50° 60° 70° 80 90 100 


























0 1.0 1.0 0 0 0 0 0 0 0 0 | .0 0 

100 018747 | 018288 | 017850 | 017433 | 017085 016655 016291 015943 015610 015290 014983 | 014688 014405 
200 037495 | 036576 | 035701 | 034866 | 034070 | 033310 032583 031886 031220 030580 029966 | 029376 0283890 
300 056242 | 054863 | 053551 | 952299 051105 | 049965 048874 047829 2 045869 044948 044063 043213 
400 074989 | 073150 071401 | 069732 068140 | 066619 065165 063772 061159 059930 058751 057617 
500 093735 | 091438 | 089250 | 087165 | 085175 | 083274 081456 079715 076448 074913 073438 072021 
600 112482 | 109725 107100 | 104598 | 102210 099928 097746 095658 093656 091737 099895 088126 

700 131228 2 | 124949 | 122030 | 119244 | 116582 114037 111601 109265 107026 104877 102813 

$00 149974 142799 | 139462 78 | 133236 130327 127542 124874 122315 119859 117500 

900 168720 160648 | 156894 149890 146617 4 140483 137604 134541 132186 
1000 187466 178497 | 174326 166544 = 162907 156091 152893 149822 146873 

1100 206212 | 2 196345 | 191757 183197 9179197 171699 168181 164804 | 161560 

1200 57 214194 | 209189 199850 195487 187307 183469 179785 | 176246 

1300 232042 | 226621 | 221447 216504 211777 202915 198758 194766 190932 
1400 g 249890 | 244052 238480 233157 228066 218523 | 214046 209747 | 205618 

1500 251193 | 274301 267738 | 261483 255513 , 249810 244355 234131 | 229333 224728 | 220304 

TABLE II.—VAtves or n IN THE FormMUuLa h=h! n. 
| 

F — 20 -—10 0 10 20 30 40 50° 60 | 70 80 90 100 
100 1.0043 1.0042 | 1.0041 1.0040 1.0039 1.0088 1.0038 1.0087 1.0036 1.0035 1.0035 1.0034 1.0033 
200 Os7 OSS O83 081 O79 O77 075 O74 072 071 069 OUS 067 
300 130 124 121 119 116 113 | 111 108 | 106 104 102 100 
400 174 166 162 158 155 151 148 145 | 135 136 134 
500 218 208 203 198 194 189 185 181 174 lil 167 
600 262 250 244 233 228 | 223 218 209 205 201 
700 307 292 285 272 266 | 260 255 245 240 235 
300 351 334 326 312 305 298 292 280 274 269 
900 396 877 368 351 343 336 329 315 309 303 
1009 441 420 410 382 374 366 351 344 337 
1100 462 451 421 412 403 387 379 372 
1200 506 403 400 450 441 423 414 406 
1300 549 535 500 489 479 459 449 441 
1400 592 578 539 527 516 495 485 475 
1500 652 636 621 579 566 554 531 520 510 





fication of the formula is still required, which shall 
be applicable for higher stations, and one can be 
proposed both simple and easy to use. For log 


may be represented by the trigonometrical series 


h wamonnen (R—h’ . 1 ZA—ANS.. 1 
og = ,868589638 ; 7 + 
“ h' as ( 3 (; rw) 5 


a+h' 


i ee 
h =) + &e. 


and, as the series is a rapidly decreasing one, the 
terms involving the third and higher powers may 
be neglected, at least for heights not exceeding 
5000 ft., or about a mile. Laplace’s formula may 
also be written in a condensed form, for latitude 
45 deg., neglecting the last term, 
log he ¥ : 
h’ 67 (836 + t+’) 
Equating these values of log r? 
t 


h—h' _ F _F 
h+h’ 67 (836 + t+’) 8686 x 
Hence 
ha-h'x=hF +h’ F, 


A=}? si F = v( +t 2F ) 
c—t! a—F 


h=W'( rs : 2FO ) 
58.2 (836 + 0+) -F 


WF 
29.1 (836 + t+ ¢)—3F 

The fraction constitutes the reduction to sea- 
level, and can readily be computed for any station 
whose height above the sea does not exceed one 
mile, and is therefore adapted to all stations in the 
British Isles. For stations between 5000 ft. and 
12,000 ft. above the sea the term involving the 
cube must be taken into account, and for heights 
above 12,000 ft. the term involving the fifth power 
becomes important ; but in these cases the reduc- 
tion to sea-level will be most correctly and easily 
deduced from the original formula. 

For each station the reduction corrections should 
be calculated once for all, and tabulated in a form 
convenient for current use, as under: 


And 
That is, 


Or, 
h=h' 4+ 


Temperature of the Air, t+". 
Barometer at Station. - ———_—______——_——_—_ 
0 | 20 | 40° 6U° 80° | 100 | 120 | 140° 160 
30 in. | 
29in, 
&e. | 


For intermediate readings of the barometer at 
the station, and intermediate temperatures of the 
air, the correction could be taken from such a 
table by interpolation, or the table might be ex- 








tended. It will be near enough to assume as the 
temperature at the sea-level that at the place 
increased by 1 deg. for every 300 ft. of elevation, 
though this law is not always rigidly exact. 

When the latitude differs much from 45 deg., 
and the elevation exceeds 1000 ft., the height 
should be divided by the factor due to latitude; 


thus — , before using it in the reduction formula ; 
¢c 
and when the elevation exceeds 2000 ft., whatever 


the latitude, it should be divided by the factor due 
to gravity in the vertical d, before using it in the 


reduction formula, that is ~ is to be used in-| 


ce 
stead of F. It necessarily follows that for moun- 


tain stations, not F, but => is to be used in c¢al- 
et 

culating the reductions to sea-level, which are to 
be tabulated and used at each particular station. It 
cannot be expected that a general table, unless it 
be excessively bulky and costly, can be framed to 
suit all stations, the conditions of the problem 
being too complicated. 

The little and excellent collection of ‘‘ Meteoro- 
logical Tables,” computed and published by G. H. 
Simmonds, supplies a set of tables for the deter- 
mination of heights barometrically. They repre- 
sent the formula 

F=(a -a’) bict+d+e; 
in which F is the elevation in feet; a, a’, are 
tabular quantities corresponding to the barometric 
pressure at the lower and upper station respec- 
tively ; 6 is the factor due to the temperature of 
the air; cis the correction for latitude; d is the 
correction for gravity in the vertical; and e is a 
correction due to the elevation of the lower station. 
These tables may be used reversely, that is for 
finding the pressure at one station when that at 
the other station and the elevations are known. 
Hence they can be used for reducing barometrical 
observations to the sea-level. In this case a is 
required to be found; and, by the above formula, 
a b=F+a' b=¢-d—e; but e=0, at sea-level, 
Bhs 
hi dy wv, 
b : 

The various methods for reducing barometer 
observations to sea-level, which have been dis- 

| cussed in this paper, may finally be illustrated by 
an example : 

On October 7, 1883, 8 A.m., at Hawes Junction, 
1135 ft. above the sea, the barometer read, when 
corrected for instrumental error and reduced to 
32 deg., 29.12 in., and the temperature of the air 
was 46 deg. ; at the same time the temperature of 
the air at the sea-level was 50 deg. ; computed the 
atmospheric pressure at the sea-level. 


hence a=— 


By Table I.—1135 ft. and 48 deg. give .0181714 
29.12=log 1.4641914 
Pressure at sea-level 30.364=log 1.4823628 


By Table ITI. — 1.0428 +29,.12 = 30.366, 


By formula, 

ASA AtK 

— s Al “245 { 1 ” 
29.1 (836+t+t)—3 F, 

29,12 x 1135 oo koe 


29.1 (836+ 46 +50) — 5674 


By Simmond’s Tables, 
F= 





1135 

+0.9 

1135.9 

Lat. 54 deg. givesd= —2.9 
1133 = 1,004 

Divide by }= 1.03556 
a' = 88,084 
a=30.365 =89,178 

By the official Table, 

1.243 
29.12 





30.363 
There is practically the same result from all 
these methods ; but Table II. and the formula will 
be found the most advantageous, for they require 
no knowledge of the approximate pressure at the 
sea-level, and are at once simple, short, and direct. 





TORPEDO BOATS+#* 
(Continued from page 119.) 
On the next page we give an illustration of the 
Batoum, which has already been referred to in 








this series of articles, and which is recognised as 
|the type on which a large number of torpedo 
| boats have since been built. It was made for the 
| Russian Government in the year 1880 by Messrs. 
Yarrow and Co., to serve as a torpedo cruiser. and 
| was provided with two air guns forward for dis- 
|charging the 19 ft. Whitehead torpedo, which is 
| the size most in favour with the Russian authorities; 
| these air guns were placed, as will be seen, under a 
| turtle deck forward, at the after end of which is the 
| conning-tower from where the boat is steered and 
| the torpedoes fired. 

The armament consisted of four torpedoes, two 
|in the guns and two spare ones inclosed in steel 
casings on deck ; these latter were placed exactly 
in a line with the launching tubes, so that the 
torpedoes could easily be passed through the con- 
ning-tower entrance into the air guns, with as little 
delay as possible, without the necessity of lifting 
them into position. 

The crew who navigated this vessel from London 
| to the Black Sea consisted of three officers and nine 
men, the men’s quarters being forward, and a cabin 
being fitted up for the accommodation of the officers. 

On the official trial at Long Reach in July, 1880, 
without sea-going weights on board, a speed of 22 
knots an hour was obtained. The propeller used 
was 4ft. 9in. in diameter by 6 ft. 6 in. pitch ; this, 
however, was exchanged for one of coarser pitch 
for the voyage out, it having been deemed desir- 
able to reduce the speed of the engines, so as to 
place it out of the control of the crew to tax the 
boiler to its utmost limits, it being very small for 
the power required, only having 780ft. of heating 
surface, against 1000ft. which the builders have 
given since that time in boats of this size. There 
was accommodation on board for carrying ten tons 
of coals, which were estimated to be sufficient for 
steaming a thousand miles at a 10-knot speed ; as a 
precautionary measure, and in order to provide 
against emergency or breakdown of her machinery, 
three small masts, each of which carried a short 
sail, were provided, as shown in the illustration, 
the masts and rigging being capable of easy re- 
moval when not in use. 

Before the Batoum left England several in- 
teresting experiments were made with a view to 
test the reduction of speed due to increased loads, 
and it was found that up to 15 tons, the reduction 
of speed per ton (the indicated horse- power being 
constant throughout) was at high speeds practically 
one-fifth of a knot. This result has been confirmed 
on several recent occasions with other similar beats. 

We would take this opportunity of mentioning an 





* In our number of 8th inst., page 117, an error was 
made in describing Messrs. Yarrow and Co.’s proposed 
new type of torpedo boat. The following are the intended 
particulars: Length, 56 ft. ; beam, 9 ft. ; indicated horse- 
power, 150; speed, 15 knots. The service pinnace to 
which we made reference is 48 ft. long and 9 ft. beam. 
Her speed on a six-knot run on the measured mile at 
Stokes’ Bay was at the rate of 15.1 knots per hour accord- 
ing to the Admiralty official report. 
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ELECTRIC LIGHTING NOTES. 

Last Friday an extraordinary meeting of the Swan 
United Electric Light Company was held to receive 
the approval of the shareholders of the Bill before 
Parliament. It was thought that some difficulty might 
arise as to whether the united company could carry 
out the provisional orders which had been obtained by 
the two companies, and the object of the Bill was to 
prevent this. The chairman stated that all the busi- 
ness was now transferred to the Edison and Swan 
Company, and he believed they were selling their 
lamps fairly well, and making a profit. 

Some very interesting electric lighting experiments 
are about to be made in Wimbledon to determine the 
best mode of lighting public streets. They will be 
conducted by Mr. Preece, F.R.S., and are intended to 
determine the relative efficiency of are and incan- 
descence lighting, the proper distribution of the 
lamps, and the most economical and effective manner 
of diffusing the light. The engine and dynamo are in 
position. The experiments are independent of any 
system or interests, and are looked forward to with 
much scientific and public interest. 


An important installation was inaugurated last Mon- 
day at the Bank of England, the directors of which 
entrusted the execution of this work to the Electrical 
Power Storage Company, Limited, the manufacturers of 
the Faure-Sellon Volckmar accumulator. The instal- 
lation has been fitted up without interfering with the 
work of the employs. Progress has necessarily been 
slow in consequence of the limited periods during which 
workmen could be employed. It was intended to take 
the motive power from the existing steam engine and 
boiler, made by Bolton and Watt over forty years 
ago, but it was subsequently found to be more con- 
venient temporarily to put down a horizontal portable 
engine and boiler for the purpose. Thedynamo is one 
of the Victoria type constructed by the Anglo-American 
Brush Electric Light Corporation. Its electro motive 
force is 120 volts, and it is capable of giving a 
current of 60 amperes. The dynamo charges an accu- 
mulator of 55 Faure-Sellon Volckmar cells, which in 
turn feed 150 incandescent lamps ; the latter are dis- 
tributed throughout the private drawing office, the 
bill office, and the vaults, the latter having 32 lamps 
of 20 candle-power. The installation is fitted through- 
out with Anderson’s safety cut-out, which is regulated 
so as to automatically break the circuit when a certain 
fixed current is exceeded. High tension Swan lamps 
are at present employed. The fittings have been 
manufactured specially by the Electrical Power 
Storage Company, Limited, and are attached to each gas 
standard in such a manner as to permit the use of 
either electricity or gas, or both, at any moment with- 
out the one interfering with the other. The whole 
of the installation has been carried out under the per- 
sonal supervision of Mr. F. Thornton, the works 
manager of the company. 

A very complete and successful installation of the 
electric light has been carried out on the Brazilian 
Steam Navigation Company’s steel-built steamer Ma- 
naas, Which has just left the Clyde, the builders being 
Messrs. James and George Thomson. It includes 99 
Swan incandescence lamps, each of 20 candle-power, 
which are distributed throughout the main saloon, the 
state rooms, oflicers’ rooms, as also in the steerage, the 
engine room, stokehole, tunnel, &c. The power is ob- 
tained from a Tangye ‘‘ Soho” engine of 6 horse-power 
nominal; it drives two Siemens dynamo machines 
of the compound shunt-wound 8 D, type. These work 
at about 850 revolutions per minute, with the engine 
making about 180 revolutions. There are two circuits, 
with a combination main switch, which is adapted for 
joining them up, so that any portion, up to 60 lamps, 
may be worked by itself from either of the dynamos. 
The contract was executed by Mr. Richard Miller, 

‘Glasgow. The Caledonian Railway Company a few 
weeks since, authorised Messrs. Norman and Son, of 
Glasgow and Barrow-in-Furness, to light up in the same 
way the shunting yard in connexion with the central 
station, Glasgow. The yard in question extends from 
the station platforms south to the viaduct over the 
Clyde, a distance of about 300 yards, with a width of 
100 ft. or even more in some places. Two of Cromp- 
ton’s differential arc lamps are used, of an illuminating 
power of about 4000 candles each, and designed for 
working a shift of nine hours, including the night and 
the morning. Placed at a distance of fully 100 yards 
apart, the lamps are raised to a height of about 50 ft. 
from the level of the rails, and the poles from which 
they are suspended are 70ft. high. The current for 
the two lamps is obtained from a Crompton-Biirgin 
dynamo, of the C type. It is considered most likely 
that the directors will very soon give orders for the 
central station at Glasgow being adapted through- 
out to the electric system of illumination, for hitherto 
the lighting by gas has been very inefficiently per- 
formed. 

The magnificent but somewhat unfortunate screw 





steamer Austral, belonging to the Orient Line, and 
which lay sunk at the bottom of Sydney Harbour 
during a period of some three months, has just been 
entirely refitted by her builders, Messrs. John Elder 
and Co., Glasgow. As on the first occasion, the electric 
lighting arrangements were entrusted to Messrs. 
Siemens Brothers, and carried out for them by Mr. 
J. 8. Raworth, of Manchester. No provision has been 
made for lighting with oil lamps, entire reliance being 
placed on the Siemens system of electric lighting. The 
dynamo machines are two in number, both of the 
Siemens alternating type and each capable of main- 
taining 200 Swan incandescence lamps of 20 candle- 
power. These machines are driven by two of Gwynne’s 
vertical éngines of 10 horse-power each, and capable of 
working up to 23 horse-power indicated, which is 
transmitted by an endless cotton rope in the manner 
first introduced by Mr. Raworth, and since exten- 
sively adopted by many other leading firms in the 
electric lighting industry. Both engines are fitted 
with Pickering’s governors. The electric lighting ex- 
tends to the whole of the ship. Every passenger 
cabin has its electric lamp ; even the second-class and 
steerage portionsof the steamer havenot been overlooked 
in this respect ; and the arrangements are such that 
the light may be turned on or off at pleasure by the 
passengers themselves. The installation has been laid 
down according to the general practice of Messrs. 
Siemens Brothers, which is now well known on many 
of the large ocean steamers. All the lights are under 
control from fixed stations, and are turned off at a 
certain hour, with the exception of a number which 
are left in action all night in the passages and saloons. 
The night main leads also supply the captain’s, officers’, 
and engineers’ rooms, the chart room, engine room, 
stokeholes, tunnel, refrigerator, and electric rooms, 
&c. Four powerful are lamps, each of 2000 candle- 
power, are fitted up over the deck of the ship, so that 
they may be used when she is in port at night coaling 


ANTHRACITE coal when brought from the mines 
requires to be cleansed of its impurities, and divided 
according to sizes, before it can be offered for ship- 
ment. At each colliery, what is known as the 
‘* breaker” includes the building, machinery, and 
appliances of every kind, used in the performance of 
these operations. Sometimes the coal from two or 
more slopes or shafts is prepared for shipment in one 
breaker, but generally there is a breaker for each. 
It is invariably constructed of timber, and where 


the outlet of the mine is a slope, is, as a rule, pro- | 


vided with an inclined plane, commonly pitching from 
30 deg. to 45 deg., up which cars from the mine, one 
at atime, are hoisted by an engine and rope. The 
breaker plane is frequently a continuation (as regards 
alignment 


hoisting engine and rope suffice for both. In excep- 


tional cases, the cars from several contiguous slopes | 


or shafts, where the aggregate amount of ccal raised is 
small, are brought together at the breaker site, and 
severally hoisted by a vertical elevator. A vertical 
elevator is always employed where cars are brought 
from the mine by means of a shaft, and this is generally 
constructed as a continuation of the shaft, the breaker 
being built around it. 

Cars arriving at the head of the breaker plane or 
elevator (which is elevated from 90 ft. to 120 ft. above 
the level of the tracks where the coal after passing 
through the breaker is shipped) are emptied into the 
dump, the coal sliding down in chutes, containing bars 
at points where they pass over other chutes, and so 


on to any desired extent. Portions of coal thus pass over | 


bars, and portions between them, being in this manner 
divided according to sizes, of which a few of the larger 
descend directly into the respective main chutes or 
pockets, and are ready for shipment. Coal which 
passes between the bars nearest to the dump goes to 
a so-called mud screen, where water is added and 
coal again divided according to sizes. This, and the 
coal falling between the bars over which the larger 
sizes pass on their way to the main chutes or pockets, 
are then variously treated, portions being broken 
in rolls, in order to supply a demand for small sizes, 
and all being made to pass through screens before being 
finally discharged into the main chutes or pockets. 
Since the various streams of coal, undergoing prepara- 
tion in the breaker, must flow into the main chutes and 
pockets, and these in turn be high enough above the sur- 
face tracks to enable the contained coal to slide down 
into cars when itis desired to make shipments, it will be 
readily seen why the point where cars from the mine 
are dumped, must be very high. The main chutes and 
pockets usually pitch from 18 deg. to 23 deg., and the 
pitches of the travelling chutes for coal passing through 
the breaker, are from 12 deg. to 18 deg. The chutes are 
lined with sheet iron which becomes very smooth 
with use. Wet coal will slide freely down the former 
inclination, and dry coal down the latter. Slate is 
hand-picked from coal passing through meshes greater 
than about 1 in. square—the larger sizes exclusively by 
men, the smaller by men and boys. The hand-picking 


and grade) of the slope, so that one} 


is generally done while the coal is moving in the 
travelling chutes, but for the largest size of coal, a plat- 
form is provided, inclined at so slight an angle that 
the coal is arrested, and portions, or all of it, must be 
pushed into the or travelling chute by men 
equipped with suitable hooks, who are stationed there. 
Coal passing through meshes about lin. square is 
commonly machine- picked, and smaller sizes are 
similarly treated, or are not picked at all. Wherever 
slate is picked out it is thrown or is discharged into 
pockets, from which it is loaded into cars and taken 
out to the culm bank, upon a track provided for the 
purpose. It is difficult to say exactly what propor- 
tions of the carloads brought from the mines tind 
their way to the culm banks, but it probably does 
not differ greatly from one-fourth of the whole. 

The designs of the slate-picking machines most 
commonly used are based upon one of the three 
following principles : 

1, That pieces of slate mixed with the coal are gene- 
rally flat, and may be made to fall between bars over 
which the coal will pass. These bars are generally 
triangular in cross-section, and so arranged that they 
form the jacket of an inclined revolving cylinder, with 
open ends, A travelling chute is then constructed 
in such manner that its contents are discharged into 
the high end of the cylinder, the coal passing through 
in the direction of its axis, while the flat pieces of 
slate balance upon the apices of the triangular bars, 
fall between them, and are conveyed away to a slate 
pocket. There is a tangential roller upon the top 
of this slate-picking machine which forces back pieces 
of slate which become wedged in the slits. 

2. That the co-efficient of friction between slate and 
slate is higher than that between slate and coal. In 
the practical application of this principle, the con- 
tents of a travelling chute are made to pass over three 
or more slabs of slate usually each about 3 ft. long and 
2 ft. wide, arranged so as to form a series of inclined 
steps, with small spaces between them, of such width 
that pieces of slate, sliding upon the slabs, will fall 
between them, and go toa slate pocket, while the coal 
being less retarded in its descent will acquire sufli- 
| cient velocity to shoot over the open space in passing 
| from one inclined step to another. 

3. That the specific gravities of coal and slate are 
| different. Machines which embody this principle in 
| the operation of separating slate from coal are called 
‘*jigs.” ‘Travelling chutes which are used exclusively 
as such, #.¢., those in which no slate picking is done, 
are known as “ telegraphs.” 

The screens generally used in coal breakers are 
cylindrical, and with the exception of those for the 
| smallest size of coal, are 5 ft.in diameter. The cylin- 
drical surfaces of the screens consist of jackettings of 
meshes, which are made square, in order to econo- 
mise space. For #? in. meshes and smaller, the 
jackettings are plate iron, punched ; for larger meshes, 
| cast-iron jackettings are employed. ‘The axes of pre- 
pared coal screens are inclined at the rate of about 
1 in., and the mud screens 14 in. to the foot, 
and they are turned by suitable gearing, when 
in use, at a speed of about fourteen revolutions per 
minute. A travelling chute is arranged to discharge 
its contents into the high end of each screen, and 
| there is a receiving travelling chute to catch what- 
ever comes through the meshes of each size, or 
passes over end meshes, and convey it to any desired 
point. The meshes grade in size from the largest at 
the discharging end to the smallest at the receiving 
end, an axial length of about 3 ft. or 4 ft. being de- 
voted to each size ; but to avoid crowding the meshes 
at the receiving end, as well as to shorten t¥e 
screen, the length comprising the smallest size of 
meshes is commonly given a diameter 1 ft. greater than 
that of the main jacket of the screen, is placed con- 
centrically with it, and opposite to the meshes of the 
next largest size, so that they are both at the end of 
the screen, with an annular space between them. No 
coal is received into this annular space, except that 
which passes through the meshes of the inner ring, and 
the general effect of the division of coal according to 
sizes is, excepting the advantages noted, obviously the 
same as if the small meshes had been placed at the end 
and given the same diameter as the main jacket. 

Where anthracite coal is washed, in course of pre- 
paration in the breakers, water is added in all the 
screens, but this practice only obtains in case of the 
harder varieties. ‘The numbers and arrangements of 
chutes, bars, and screens, the amount and character of 
the slate picking, &c., are probably not precisely the 
same at any two collieries. The capacity of this 
breaker is about 900 tons per day of ten hours. The 
largest do not generally produce more than 1500 tons 
in the same time, 

We shall in an early issue complete the description 
of this process of preparing coal for market in the 
Pennsylvania anthracite region, by detailed particulars 
and further illustrations of the breaker which forms 
the subject of this week’s two-page illustration, and 
which is at work on the extensive collierics of Mr, 
Eckley B, Coxe, of Drifton, Lucerne County. 

(To be continued.) 
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ELECTRIC LIGHTING FOR STREETS. 
To THE Epiror oF ENGINEERING. 

Srr,—I thought my letter on the above subject 
in your issue of the 25th ult., was sufficiently clear to 
elicit, if it deserved any notice at all, objections of a 
less ambiguous character than those of ‘f Are and Incan- 
descent,” and the ‘‘ Secretary of the Hammond Company,” 
in your issues of the 1st and 8th inst. respectively. 

I cited facts resulting from my observations of the 
working of the five systems selected for the practical 
experiments of “‘ electric lighting for streets” in London, 
which it is of course open to any one to verify, criticise, 
or contradict. 

The former of your correspondents gives us the ex- 
perience of a particular are system—the rara avis, no 
doubt, working somewhere ; name of system and _ place 
not given. The latter tells us of an instance of fifty are 
and forty-eight incandescent lights scattered over a sur- 
face of seven miles and working with perfect reliability 
at Brighton. As Iam not aware of such an instance of 
electric lighting stretched over seven miles of streets being 
in operation anywhere, Brighton included, surface pro- 
bably means the lengths of circuits. 

I am perfectly aware that in cases where the electric 
light is distributed to various consumers (not too distant 
from one another) a railway station or warehouse, for 
instance, the porters or assistants are expected, after a 
little experience, to give the temporary help required by 
“recalcitrant” lamps. The number of practical assist- 
ants in these cases may, consequently, not be very great, 
their services being required only for the more serious 
and persistent attacks, but this is not electric lighting for 
streets; although, even in street lighting the passengers 
have occasionally obligingly performed the necessary 
service. It is well known that in the attempt to light 
Prince’s-street, Edinburgh, with Brush regulators, the 
best friends of the system were the street Arabs who, inde- 
pendently of the men posted for the purpose, having be- 
come initiated to the mystery made it their sport to jump 
upon the lamps and give the friendly jerk whenever a 
lamp was seen to go ‘fa swooning.” My observations 
had been, as a matter of convenience, concentrated more 
particularly on the line of lighting from the south end of 
Southwark Bridge to the foot of Queen Victoria-street, 
and I can assure *‘ Are and Incandescent” that to see the 
men running from lamp to lamp with a heavy ladder on 
the shoulders during the winter nights did not convey to 
one’s mind that they were having a jolly time of it. 

On the whole, there is nothing in your correspondent’s 
letter to make me alter my conviction that for the reasons 
I have given in my former letter, arc lamps of the regu- 
lator order are as unfit now as ever they were to keep a 
line of streets lighted with the necessary amount of re- 
liability without an expenditure for outdoor watching, 
out of all proportion to the otherwise moderate expense 
of producing and maintaining the light at the works; and 
that, always as regards electric lighting for streets on a 
large scale, the Jablochkoff system being free from this 
encumbrance, has alone proved to be practically suitable. 

Yours faithfully, 
ALTERNATE CURRENT. 

49, Elsham-road, London, February 19, 1884. 











MACHINE GUNS. 
To THE Epitor OF ENGINEERING. 

Str,—In my letter in ENGINEERING of January 19 I 
called attention to various articles previously published 
in The Armu and Navy Gazette and United Service Maga- 
zine in the interest of the Nordenfelt machine gun of 
rifle calibre, and I endeavoured to show that these 
articles were based upon assumption rather than upon 
sound reasoning. Since then the Hampshire Telegraph 
has taken up the machine gun question in two brief 
articles, one of which re-appears in the Army and Navy 
Gazette, the other may be seen in the issue of Feb- 
ruary 2. The United Service Magazine of February has a 
leading article by Lieutenant C. Sleeman, R.N. All 
of these are in the same interests, and possess similar 
characteristics of the articles previously criticised. In 
ENGINEERING of February 8 ‘‘ Mechanician” makes direct 
reply to my letter. These, with your permission, I will 
notice in the order I have named them. 

The quotation from the Hampshire Telegraph (in the 
Army and Navy Gazette of January 26, 1884), states that 
the ‘‘Italian Government have recently completed a 
lengthened series of machine gun trials near Turin. The 
committee did not consider the shoulder-aiming piece of 
the Hotchkiss revolving cannon of five barrels of 37 milli- 
metre calibre, at all satisfactory, and they have also reported 
that the rate of fire of this gun is only equal to that of the 
ordinary Italian field artillery (a). The Committee have 
reported most favourably on the Nordenfelt mitrailleuse 
firing rifle ammunition (4).” In the Hampshire Telegraph 
of February 2 the important announcement is made ‘‘ that 
the machine gun question has entered upon a new phase” 
(c), and states in explanation ‘‘ that ENGINEERING, a paper 
devoted to mechanics, has taken up the cudgels in favour 
of the rotary system of loading and firing, arguing that 
the horizontal lever action is mechanically imperfect, and 
that the rotary system alone can stand (d). The writer 
admits that mechanically no doubt this is so, but from 
the gunner’s point of view, the question of aim has to be 
considered first, and further states that the horizontal 
lever action leaves the sight clear, while the rotary lever 
action causes the hand and arm to pass each revolution 
before the face of the firer, and his aim is thus so disturbed 
that when accuracy is required the firing of the rotary 
lever guns such as the Gatling, Gardner, and even the 
Hotchkiss, is much slower than that of the Nordenfelt 
°.” 


‘A brief recital ef the concurrent facts will show that 











the writer of those articles places insufficient restraint 
upon his imagination. 

(a) It is true that the Italian Government have re- 
cently had a series of trials of various machine guns, but, 
up to the time of the writing of the articles in the Hamp- 
shire Telegraph the Committee had not made their report. 

(L) * At these trials the ten-barrelled Nordenfelt of 
rifle-calibre was disabled after firing 639 rounds, was 
repaired and again disabled and withdrawn after firing 
383 rounds, A five-barrelled gun of same class, and said 
to be of more modern construction, was afterwards ad- 
mitted, and it in turn was disabled and withdrawn after 
firing seven volleys or 35 rounds. 

Neither of these guns were admitted to the endurance 
trials. 

(c) Itcan hardly be considered as a ‘* new phase” in the 
machine gun question for a mechanical paper that has in 
months gone by, published leading articles clearly describ- 
ing every known system of machine guns, to publish a 
correspondent’s letter. 

(d) Neither can it be said by any candid reader of 
ENGINEERING that partisan leading articles are ever 
allowed to appear in the columns of that paper, and with 
letters from their correspondents no one has reasonable 
ground to complain. 

(e) In the side action Gatlin gunand in every Gardner 
gun yet made, neither the crank nor hands and arms of 
the firer pass the line of sight, nor are they ever in 
position to interfere with continuous sighting. I believe 
the same may be said of the Hotchkiss, but as they were 
not in the Shoeburyness trials I have no authentic record. 

As to the point of ‘‘ accuracy and rapidity” I quote 
verbatim from Committee’s report of Shoeburyness trials. 
In these trials there was the side action ten-barrelled 
Gatlin, the four-barrelled Pratt and Whitney (a modified 
Gardner), the five and two-barrelled Gardner having rotat- 
ing action, and the ten and five-barrelled Nordenfelt with 
the ‘‘ horizontal lever action.” Of these two systems the 
Committee report : 

1. Gatlin side action ten-barrel: ‘‘The accuracy of 
the guns was generally good.” 

2. The Pratt and Whitney (four-barrels): ‘‘The 
rapidity of fire of this gun was equal to the ten-barrel 
Gatlin, and the five-barrel Nordenfelt and Gardner guns. 
Its accuracy was good both with deliberate and rapid 
firing. 

Two-barrelled Gardner gun: “The accuracy of this 
gun was not particularly good, it being mounted on a 
old tripod made for a one-barrel Gardner gun. In 
rapidity it fulfilled the conditions, its speed being 236 
rounds in half a minute.” 

Gardner five-barrel : ‘‘ The accuracy of fire was fair ; 
the absolute rapidity of fire was only inferior to the ten- 
barrel Nordenfelt.” 

Nordenfelt ten-barrel gun: ‘‘ The accuracy of the gun 
when fired with deliberation was good, but when fired | 
with rapidity was inferior.” 

Nordenfelt five-barrel : ‘‘ The accuracy, probably due to 
its light construction combined with the action ofthe 
firing handle, was bad.” 

In another paragraph, ‘‘This motion of the handle 
impairs the accuracy of shooting in rapid firing.” 

From these quotations it will be seen that the horizontal 
lever action is not essential or even conducive to accurate 
aim combined with rapid firing. 


MECHANIC. 


THE COST OF INDEXING PATENTS. 
To THE Eprror oF ENGINEERING. 

Srr,—I consider your correspondent, in his letter which 
appeared in last week’s issue, is quite correct when he 
asserts that it is a public scandal to pay so much as it 
takes at present to abridge the specifications of patents, 
and he is not far wrong when he says that patent agents 
would be glad to do the work at one-eighth the cost at 
which it is done by the Government employés—at least, 
in the form in which the work is done at present. In my 
experience I have had occasion to read over a large num- 
ber of the abridgments of specifications, and I believe 
that I am making no exaggeration when I say that at 
least eighty per cent. of them are mere copies of part of 
the provisional specifications, with a few words added 
where required to make sensitive matter dovetail in com- 
patible with grammatical composition. Of course, better 
gp could not be expected from the hands or 

rains of men who have had little or no previous ex- 
perience at this class of work. 

Would the gentleman at the head of the Patent Office 
kindly have the courtesy to answer this question: Why 
have the examinations for abridging clerks and assistant 
examiners at the Patent Office not been framed so as to 
embrace the actual practical work to be done, and thereby 
allow the young men who have served apprenticeships in 
patent agents’ and other offices in learning to prepare 
specifications and make competent searches, to have a 
chance in the competition, instead of basing them on the 
theoretical part of the applied sciences, where a man, 
more able, practically, to do the actual work, has little or 
no chance against those who are freshly “‘ crammed” from 
college ? Tam, &c., 

PATENT AGENT'S ASSISTANT. 


THE BISMARCK BRIDGE. 
To THE Epritor or ENGINEERING. 
Sir,—On the two-page sheet of drawings which ac- 
companied the description of the Bismarck Bridge over 
the Missouri River in your issue of the 8th inst., there 
appears at Figs. 13 and 14 a detail of the girders in which 





* IT get my information from official figures and from 
the statement of eye-witnesses. 





the two end bays of the bottom boom are shown as if 
constructed to stand a compressive strain, as they consist 
of a pair of channel irons braced together, whereas the 
remaining bays of bottom boom, are composed of links 
with pin joints. I should feel obliged if some of your 
readers would kindly inform me through the medium of 
your journal under what conditions of loading the end 
bays of the bottom boom of a truss of this description are 
in compression. 
Yours truly, 
STUDENT. 


THE NEW PATENT ACT. 
To THE Epiror or ENGINEERING. 

S1r,—I had the pleasure of being present at a lecture 
given at the Aquarium on Friday evening last by Mr. 
Moy on the working of the new Patent Act, at which 
some sensible observations and suggestions were made by 
the lecturer and others as to the injustice of taxing in- 
ventors who take out patents, to the extent of 154/., and 
as to the pressure of various fees prescribed by the Act 
and rules made thereunder. 

Now, Sir, I would like to bring more prominently before 
inventors and the public who use and benefit by the 
inventions, the subject of the direct tax upon inventions 
amounting to 154/. under this new Act, and to ask 
whether this imposition is not a gross violation of the 
principles of free trade and liberal Government ? 

The authorities may say, ‘* We grant a monopoly—an ex- 
olusive right—for fourteen years in return for this money,” 
but surely a man who has passed many anxious days and 
sleepless nights, who has also in many cases been at great 
expense and taken infinite trouble in perfecting his inven- 
tion, is entitled to an exclusive right and the fullest enjoy- 
ment of all benefits he can derive from his invention 
during the short term of fourteen years ! 

The inventor incurs as much expense, and often more, 
and he devotes as much time and thought to his invention 
as the author does to his book, yet the latter is not 
mulcted in 154/. or any other sum, and is granted an 
exclusive right or monopoly for forty-two years as 
against the inventor's fourteen years. 

I submit, Sir, that this tax acts directly in restraint of 
trade and is opposed to public policy —for how many 
valuable inventions are lost to the public use through 
patents being dropped or never taken out by reason of the 
prohibitory fees and stamps—and who can say how many 
Stephensons and Arkwrights, Bessemers and Siemens, 
are lost to the country through it! 

It may be said, too, that the initial fees are se low that 
no one need be prevented taking out a patent; but I 
submit that even traders doing a considerable business 
often find it difficult to pay the large sums required to 
keep their patents in force, for it must be borne in mind 
that three or four years are oftened consumed before the 
invention can be fairly brought before the public after the 
patent has been taken out; it frequently happens, too, that 
an inventor has to take out six or eight separate patents 
for his invention before he can perfect it. Take the Otto 
gas engine and the Westinghouse brake for examples; it is 
not merely 154/., but six or eight times that amount which 
has to be paid, although men like these confer immense 
benefits upon all classes of the community and add to the 
national wealth and Government taxes. 

I take it as an axiom that a manufacturing country 
cannot stand still, it must progress or it will retrogress, 
and in my humble opinion the time is come for inventors 
and the public t» insist that there shall not be this heavy 
impost levied upon brain and handiwork, seeing they are 
public benefactors who return infinitely more to the 
national fund than ever they can take from it, and who 
are mainly instrumental in keeping up the manufacturing 
prosperity of our country. 

Some fees and payments no doubt there must be, but let 
these be as low as possible and more as a contribution 
towards the expenses _of a Patent Office than as directly a 
source of revenue. 

T an, Sir, yours truly, 

138, Crofton-road, Camberwell. O. G. BEARD. 








SOLID MATTER IN SEA WATER. 
To THE Epitor OF ENGINEERING. 

S1r,—The following will reply to the questions of Mr. 
A. N. Somerscales. 

Question No. 1 seems to be based on the confusion of 
the quantity of solid matter contained in sea water, and 
the quantity of common salt it contains. The total 
quantity of solid matter contained in the sea water of the 
English Channel is 3.278, whereas 2.595 is only the 
quantity of sodium chloride the water contains ; ys would 
be equal to 3.2 nearly. The water, however, of the North 
Sea is, according to Clemm, rather less rich than the 
water of the Channel and contains only 3.187 of solid 
matter, and 2.484 of common salt. The water of the 
great oceans seems to be rather richer, that of the Pacific 
containing according to Ure 3.467, and that of the 
Atlantic 3.567 of solid matter. The Mediterranean is still 
richer, its water containing 4.069 of solid matter. It will 
then be seen that =; its weight of solid matter would be 
nearly a fair average for the quantity of solid matter con- 
tained in the sea water around the British Isles, and that 
when Mr. Seaton speaks of sea water as only containing 
7; of solid matter, he only takes into consideration the 
sodium chloride the sea water contains, not the total solid 
matter. The ‘‘ hydrometers” employed for estimating the 
amount of salt in solution are called ‘‘ salinometers,” the 
instrument is probably of French origin, and it is a great 
pity that so many different hydrometers should exist in 
different countries, and for estimating the strength or 
density of each various kind of solution. 

The salinometer used in this country is supposed to 
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estimate the amount of salt in pounds per gallon which 
the water contains. Unfortunately, however, it seems to 
have been graduated on the old wine gallon, then in use, 
containing only 58.215 grains of water at 62 Fahr., 
whereas the present imperial gallon weighs 70,000 grains. 
This will probably account for any discrepancy which 
may exist. From what has been above stated it will 
appear that the apparent discrepancies do not depend on 
the fact of ‘‘ no allowance having been made for the water 
of crystallisation.” Most of the chlorides which sea water 
contains, and particularly common salt, which it contains 
more abundantly than any, possess no water of crystallisa- 
tion. 
Yours faithfully, 
F. Maxwett Lyte. 

7, Oakhill-road, Putney, February 17, 1884. 

To THE Eprtor OF ENGINEERING. 

Srr,—In reference to your correspondent’s inquiry re- 
specting the constitution of sea water, I take the oppor- 
tunity of mentioning that I learn that a forthcoming 
volume of the ‘‘ Challenger Reports” will deal with the 
question fully. A great number of analyses of sea water 
in various parts of the globe were taken, and the results 
will be published. At present Maury’s “ Physical Geo- 
graphy of the Sea” may be referred to for some limited 
information. 

I remain, yours truly, 
VIATOR. 

Edinburgh, February, 1884. 


ELECTRIC GOVERNORS FOR STEAM 
ENGINES. 
To THE Eprtor OF ENGINEERING. 

Srr,—We should like to offer a few remarks touching 
the notice of an electric governor appearing in your 
issue of the 15th inst. 

Now we recognise in the governor which you illustrate 
nearly a faithful repetition of our Mr. Girdwood’s patent 
of July, 1882, in which he distinctly states that he alone 
has the right to actuate the throttle or the slides of 
auxiliary steam or other cylinders by electro-magnets or 
solenoids for the purpose of governing. Our Mr. Gird- 
wood is the original and true inventor of this system, and 
the honour, if any, should not be arrogated to another and 
later patentee. Had you not have given such prominence 
to the actuation of the slides of auxiliary steam cylinders 
by solenoids (and wherein you say the great difficulty lies) 
we should not have offered these remarks. 

Moreover it appears, according to your notice that part 
of our patent is about to assist Messrs. Willans and 
Robinson, in solving the great electric light problem. We 
think it only fair that these remarks should be made 
public, as our patent is not the result of accident, but of a 
long and arduous research, as you yourself are aware. 

Remaining faithfully yours, 
ELeEctric MARINE GOVERNOR COMPANY. 

London, E., February 16, 1884, 





Street Ralis in GERMANY.—Herr Noether, of Mannheim, 
has taken a contract for 2900 tons of steel rails at 6/. 13s. 
per ton delivered at Thionville. The contract was ac- 
companied by another for 1500 tons at 7/. per ton, also 
delivered free at Thionville. 

FreNcH Steam Navication.—A_ line of steamers has 
been organised from Antwerp, Havre, and Bordeaux to Aus- 
traliaand New Caledonia. This line will be in the hands 
of the Compagnie Commerciale des Transports ’ Vapeur 
of Havre. It will not be in receipt of a subvention from 
the French Government except in so far as it will carry, 
within certain specific limits, cargoes which the French 
Government may offer. It must also convey convicts to 
New Caledonia. 


Larce CHAIns.—Two heavy chains, for use on the 
large floating bridge connecting Portsmouth and Gosport, 
have just been completed by Messrs. Jones and Lloyd at 
their Cradley Works, Staffordshire. Each chain is 640 
yards long, and consists of nearly 5000 links, its weight 
being about 21 tons. The chains are of 1}4in. round iron 
of the well-known ‘‘ Lion” brand made by the New 
British Iron Company, Limited, of Corngreaves, near 
Birmingham. The proof test was 40 tons or 20 per cent. 
more than the Admiralty test, and the breaking strength 
was proved to be 705 tons. For chains, Staffordshire iron 
of this class has often been proved superior to even York- 
shire iron, its tensile strength being considerably above 
the average, and its excellent working qualities admitting 
of sound werkmanship in the smith’s shop. 


ARTESIAN WELLS.—Several artesian borings of some 
importance are in course of construction by Messrs. 
Legrand and Sutcliff, the artesian engineers and _ pro- 
prietors of the ‘ Abyssinian” tube well patent. One of 
6 in. in diameter is in progress at Messrs. White and Co,’s 
mineral water works, at Camberwell. The total depth 
to which this boring will extend will probably be between 
200 ft. and 300 ft., as it has been determined to reach 
the chalk springs. Another artesian tube well. is being 
sunk for a large brickmaking company at Pitsea, in 
Essex. For convenience of pumping arrangements a 
shaft is in this instance being sunk for 100 ft., and the 
boring will be continued for a further 200 ft. or 300 ft. 
The clay that is excavated will, as far as is practicable, 
be used for brickmaking, and the lining of the shaft 
will be done with bricks made on the estate. Messrs. 
Legrand and Sutcliff have also in hand a boring at the 
city of Lichfield in the new red sandstone formation for 
the Lichfield Brewery Company, and have instructions to 
sink an additional tube well at Messrs. Truman, Han- 











HYDRAULIC CRANES FOR STEEL WORKS. 
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Ix a recent number of our journal, vol. xxxvi. 
p. 297, we published the paper of Mr. R. M. Daelen 
on hydraulic cranes, read before the Iron and Steel 
Institute, and, as an appendix to these, Mr. Ludwig 
Huckenholz, of Wetter-on-the-Ruhr, has recently sent 
us sketches of four types of hydraulic cranes executed 


diagrams above. The principal feature of these 
cranes is, that the crane-post is an independent struc- 
ture, quite apart from the hydraulic cylinder and ram, 
and it can therefore be constructed of any desired 
section and form; its weight in no way influences the 
action of the crane; in addition, all side strain and 
bending moments are entirely removed from the 


and one through which much trouble with the stuffing- 
boxes is avoided, since they have neither side strain 
nor does the plunger turn in them. In addition, the 


dimensions, having the carrying bracket and the actual 
load only to lift, and not the crane-post and balance- 
weight. 

The form for the crane-post generally chosen in the 
types illustrated is a wrought iron stanchion of rect- 
angular section, rivetted up of angle-iron and plate ; 
it is not only a favourable section for strength, but 
also one to which the roller guides for the crane arm 
or bracket are conveniently attached. 
hydraulic cylinder is arranged inside the crane-post, in 
the other three types it is placed on one side, so that 
cylinder and plunger turn with the crane arm, 

This arrangement, of course, necessitates introducing 
the water through a stuffing-box in the centre of the 





bury, and Buxton’s brewery, at Burton-on-Trent, in the 
red marl and gypsum beds, 


crane-post, either top or bottom, from where it passes 
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by him for steel works, and of which we publish | 


cylinder and ram, a point of considerable importance, | 


hydraulic cylinder and plunger are of considerably less | 


In Fig. 2 the | 
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to the cylinder, but although this may appear a little 
complicated, yet in actual practice no difficulty is 
experienced with it, the stuffing boxes being easily 
kept in good order. 

There is no reason why, when desirable, a second 
cylinder should not be attached for balancing the 
moving loads ; but since these are not nearly as large 
as in the usual constructions, the saving in water will 
only in rare cases be worth this extra cost. Both 
turning and moving the cradle in and out can be 
arranged with equal facility to that in ordinary 
hydraulic cranes. 

The diagrams require no further description, but 
a few words may be said as to their intended use. 
Fig. 1 represents a foundry crane with no side or top 
supports, the foundation being arranged on the plan 
of the Fairbairn cranes, where a ring rolling on a series 
of small rollers takes the side thrust, and this type of 
crane is specially suitable for Bessemer cranes up to 
the highest desirable loads and the greatest necessary 
radius, Fig. 2 represents a self-contained ingot erane, 
such as is wanted for Gjer’s soaking pits. In this 
case the crane-post is held by conical plate-iron 
pedestals above the floor level. 

Fig. 3 represents an ingot crane of smaller dimen- 
sions, in which the crane-post, constructed as a rectan- 


' gular box girder, turns round a solid vertical steel 


spindle, while in Fig. 4 is illustrated an ingot crane 
with top bearings. The two latter types have also 
been carried out as steam cranes, for ten tons load, 
two steain cylinders being placed one each side of the 
hydraulic cylinder, the former — the lifting, 
while the latter only serves as brake, and to regulate 
the speed ; as in Brown’s cranes, steam will of course 
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MATTHEWS’ DYNAMO 
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only be used in such places where there is no hydraulic , 
plant, or where lifting work has to be performed too | 
far away from the accumulators. For instance, for | 
loading or unloading ingots, or in small Martini steel | 
works, where the same crane serves as ladle and ingot | 
crane, 

It cannot be denied that hydraulic cranes ot these 
types are more costly in the first instance than the 
ordinary cranes; but not only are they cheaper to 
work since they require less water, but theyare certainly 
much less liable to cause bursting of the hydraulic 
pipes, since the moving weights are so much less, speed 
and pressure of the water in the pipes are considerably 
reduced, and sudden skocks which frequently arise 
when lowering with heavy cranes, are nearly entirely 
avoided. 


MATTHEWS’ THREE-CYLINDER ENGINE 
AND DYNAMO MACHINE. 

A NovEL form of three-cylinder engine, in which in- 
creased economy is sought by the application of the 
compound principle, is being manufactured by Mr. 
Robert Matthews, of Hyde, Cheshire. The cylinders, 
which are really six in number, are arranged in pairs 
tandem fashion radially around the crankshaft, the 
high-pressure cylinder being the rear one in each in- 
stance. In it there works a plunger, which is packed 
with three rings, while its forward end is joined toa 








larger plunger working in the low-pressure cylinders, 
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the one cylinder opening directly into the other. A 
connecting rod couples the lower plunger to the crank, 
its larger end having only a segmental bearing, as all 
three rods abut upon the same crank-pin. The rods 
are always in compression, as the cylinders are single- 
acting ; the steam pressure forces the pistons outward, 
to be returned by the crank at the next stroke. One 
eccentric serves to actuate three pairs of piston valves, 
one for each cylinder. The steam from the boiler is 
admitted to the outer end of the high-pressure cylinder 
for a portion of its stroke, and after expanding is ex- 
hausted into an annular casing around the cylinder, 
from whence it is admitted by a second piston valve 
into the low-pressure cylinder. After expanding there 
it is exhausted into the central case, and passes away 
to the atmosphere or to a condenser. The speed of 
the engine is controlled by a governor on the main 
shaft, actuating a throttle valve which commands the 
pipes leading to the three valve cases of the high- 
pressure cylinders. Manholes, with easily removable 
lids, are provided to give access to the central casing. 
The following advantages are claimed for this engine : 
(1) Great efficiency and steady turning, with moderate 
initial strains ; (2) absence of knocking, owing to the 
back pressure of the high-pressure piston always keep- 
ing the rods up to their bearings ; and (3) equilibrium 
of the valves. 

The dynamo machines invented and manufactured 
by Mr. Matthews are of the multipolar type, in which 
a disc armature revolves between two sets of electro- 





magnets arranged each in a circle, as will be seen 
on reference to the perspective view on this page, 
which represents an electric generator and a three- 
cylinder engine mounted on one bed-plate. The general 
design of the machine follows that of the Ferranti or 
the Siemens alternate current generator, the features 
of novelty being confined to the armature. In its 
simplest form this armature, as designed for small 
alternate current machines, consists of a number of 
radial bars attached to a disc, and connected in pairs 
alternately at the top and bottom. Thus each set of 
bars represents a zigzag bent intoa circle. Two zig- 
zags are combined in such a way that their radial bars 
and their outer connecting bars lie in the same plane, 
as shown in Fig. 1, where B C B D B is one zigzag, and 
B! C! B! D' the other. The alternate sinuosities of the 
zigzags are of different sizes, so that when the two are 
placed together they will lie alternately within each 
other. Asthe bars D! cross the bars B B, it is evident 
that they cannot lie in the same plane, and conse- 
quently the bars B! are bent, near their inner ends, to 
cause them to clear. Two arrangements for this pur- 
pose are shown in Figs. 2 and 3, while in Figs. 5 and 6 
the bars are thinned down so as to half-lap. Several 
pairs of zigzags may be mounted upon the same disc 
(Fig. 3). If a high electromotive force be required 
the end of one zigzag is coupled to the next in which 
the current circulates in a corresponding direction ; 
the course of the current is shown by the arrows in 
Fig. 1. 

In small machines the conductors are stamped com- 
plete out of sheet copper, and in large machines they 
are made of square or rectangular copper bars (Figs. 11 
and 13), and the inner connecting parts D D‘ are bent 
into the forms shown in Figs. 10 and 12. The current 
is led to the commutator or contact rings P P by wires 
oo. Fora 1000-light dynamo the armature is made of 
copper bars of square section 4 in. by } in., after the 
design of Fig 13. 

Instead of the zigzags independent frames may be 
used, corresponding to the bobbins of wire usually 
employed. ‘These are shown at Fig. 15; the current 
flows up the thick central member, divides right and 
left along the circumferential portion, and descends 
by the two extreme bars. These frames are coupled 
together by connexions, shown in the figure by thin 
lines, so as to gain the requisite electromotive force, 
the thick bars being joined successively to the thin 
ones. 

Another variety of the Matthews machine has the 
radial bars or strips, not in the same, but in parallel 
planes (Figs. 7 and 8), the bars being wound or built 
upon a core I, so as to constitute a kind of irregular 
coarsely pitched thread, the number of internal in- 
closures A in one convolution being equal to the 
number of like magnetic field. After one coil has 
been wound on, as shown to the right of Fig. 8, 
another and another is added until the core is covered, 
as shown to the left of the figure. ‘The ends J J are 
coupled together according to the nature of the cur- 
rent required. When a large electromotive force is 
desired other layers of bars may be laid over the first. 
In some cases for alternating currents the coils are 
wound in such a manner round the core that the 
radial parts of two contiguous coils are opposite to 
each other, one on each side of the core, the circum- 
ferential parts being necessarily alternating, and lying 
in a diagonal direction. 

For continuous current machines with armatures of 
the kind described with reference to Fig. 1, where the 
number of part coils is equal to the number of alter- 
nating fields, or equal to twice the number of the same 
polar fields, the discs are placed in advance of each 
other as in Fig. 16, so that the pairs of part coils or 
zigzags are not at their maximum induction at the 
same time. For continuous currents with armatures 
having but one set of bars, the number of spaces are 
arranged to be less or greater by any even number 
than twice the number of like polar fields, as in Fig. 17, 
where the like fields represented by the dotted circles 
are nine in number, and the spaces and part coils are 
sixteen. The inner parts of the coils D' D! are coupled 
up and connected to a commutator ‘ which is made 
up of 144 bars, each of the terminals L! being coupled 
to nine bars of the commutator spaced at equal inter- 
vals, two such connexions being shown by the rings 
M M!, which have nine branches ¢/ leading to the bars 
on the commutator, so that when all the connexions 
are made there will be 144 bars. By this arrange- 
ment only one pair of brushes are required, instead of 
one pair to each pair of magnets as is usual in multi- 
polar direct current machines. 








Tue YORKSHIRE Borter InsurANcE ComPpany.—The 
annual meeting of the Yorkshire Boiler Insurance and 
Steam Users’ Company, was held on February 4. The 
chief engineer, Mr. John Waugh, reported that during 
the ten years the company had been established no loss 
of life or injury had been sustained by attendants or work- 
people adjacent to any boiler under the inspection of the 
company, and that during the last year 97 per cent. of 
the boilers under their charge had been thoroughly 
examined. <A dividend of 7} per cent, was declared, and 
750/, added to the reserve. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was again firmer last Thursday, and prices met witha 
further recovery of 14d. per ton. On forenoon ’Change 
transactions were reported at from 42s. 74d. up to 
42s. 94d. cash, also at 42s. 94d. up to 42s. 11d. one month, 
the close being buyers at 42s. 9d. cash and 42s. 105d. one 
month, with sellers near. Business was done in the 
afternoon at from 42s. 94d. up to 42s. 10$d. cash, also at 
42s. 11d. to 43s. one month ; and at the close of the market 
there were sellers at 42s. 9$d cash and 42s. 11d. one 
month, and buyers offering 4d. per ton lower. Friday's 
warrant market was quieter, and the previous day’s gain 
in prices was lost, but the week closed with the quota- 
tions 4d. over those of the preceding Friday. Transactions 
took place during the forenoon at from 42s. 94d. down to 
42s. 8d. cash, also at 42s. 11d. down to 42s. 10d. one 
month, and buyers at the close were offering 42s. 8d. and 
42s, 9$d. cash and one month, respectively, with sellers 
near. In the afternoon business was done at 42s. 8d. and 
42s. 8hd. cash, also at 42s, 94d. up to 42s. 104d. one 
month, and at the close prices had declined to 42s. 8d. cash 
and 42s. 94d. one month for buyers, and sellers near. The 
warrant market was very quiet and steady on Monday, 
but prices closed with sellers at last week’s closing 
quotations, and buyers offering 3d. per ton lower. Busi- 
ness was done in the morning at 42s. 7d. and 42s. 74d. 
cash, also at 42s. 9d. one month, and sellers at the close 
wanting 42s. 74d. cash, and 42s, 9d. one month, with buyers 
near. There were transactions in the afternoon at 42s. 74d. 
cash, and 42s. 9d. one month, at which figures there 
were buyers remaining at the close, and sellers asking 
3d. per ton higher. Yesterday’s market was also quiet, 
and prices declined about 4d. per ton from those of the 
previous day’s close. There were transactions in the 
morning at 42s. 74d. cash and 42s, 9d. one month, the close 
being buyers at those prices, and sellers near. The quota- 
tions in the afternoon were 42s. 7$d. and 42s. 7d. cash, and 
42s, 9d. one month, the market closing with buyers at 
42s. 7d. cash and 42s. 8}d. one month, and sellers near. 
The low level of 42s. 6d. recently reached, the lowest 
known during the past four years, was again touched to- 
day ; indeed, business was done both in the forenoon and 
afternoon market at 42s. 54d. cash, and at 42s. 74d. one 
month, at the close, however, in the afternoon there were 
buyers offering 42s. 6d. cash. A large amount of iron has 
changed hands during the past week, but without much 
change in prices, and otherwise the market has been 
almost featureless. The demand for shipping parcels con- 
tinues quiet, but a’slightly firmer tone isreported both from 
Americaand fromthe Continent. As regards the home 


trade there does not seem to be any improvement to re- 
port, the manufactured iron department being very 
markedly depressed, and in a great measure the de- 
pression is no doubt traceable to the diminished activity 


in the shipbuilding trade. The extreme depression which 
characterised the pig-iron market a fortnight ago has now 
passed away, but the market continuesto be languid, and 
buyers operate cautiously. A few days since there were 
only ninety blast furnaces in actual operation, seven 
having been temporarily damped down at the Gartsherrie 
Works in connexion with the alterations now in progress. 
There are now 96 blowing, as compared with 111 at this 
time last year. The shipments of Scotch pig iron are 
bulking rather more satisfactory, and it is hoped that 
they will improve as the season opens out. The total 
shipments from all Scotch ports last week reached 9070tons, 
as against $900 tons in the preceding week, and 8887 tons 
in the corresponding week of last year. The United 
States took 1725 tons ; India, 240 tons; Australia, &c., 
649 tons; France, 515 tons; Italy, 500 tons ; Germany, 
755 tons; Holland, 400 tons; Belgium, 150 tons; Spain 
and Portugal, 406 tons ; China and Japan, 500tons: and 
lesser quantities to other countries. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 593,360 tons yesterday afternoon, as against 
592,576 tons yesterday week, being an increase of 784 tons 
over the week. Hematite pig iron is quoted a turn firmer, 
namely, 46s. 6d. to 47s. per ton for the usual proportions 
of Nos. 1, 2, 3 brands, f.o.b. at Cumberland ports, 


Royal Society of Edinburgh.—The sixth ordinary meet- 
ing of this Society was held on Monday night—Sheriff 
Ferbes Irvine, vice-president, in the chair. It was in- 
timated that the Council had awarded the Keith Prize 
for the biennial period 1881-3 to Mr. Thomas Muir, 
F.R.S.E., mathematical master of the High School of 
Glasgow, for his researches into the theory of deter- 
minants and continued fractions, the most recent instal- 
ment of results obtained by him being a paper on “ Per- 
manent Symmetric Functions.” Mr. Muir’s “ Treatise 
on Determinants” is now the recognised text-book on 
that special branch of mathematics, both in this country 
and in America. After the prize awards were announced, 
Professor Tait communicated a paper on “ Radiation,” 
in which he discussed the assumptions and conclu- 
sions of Professor Balfour Stewart. The reasoning of 
Stewart, he said, was founded on the assumption that 
if you have an inclosure which is perfectly imper- 
vious to heat and put any number of bodies inside 
of it, if there be no source of heat, all the bodies would 
ultimately acquire exactly the same temperature. The 
experimental basis, however, upon which this theory 
was founded was not rigorously true; because if any one 
of the bodies was in motion that would interfere with this 
equality of temperature. A paper ‘‘Onthe Need for 
Decimal Subdivisions in Astronomy and Navigation, 
and on the Requisite Tables,” was read by Dr. E. Sang. 
Nearly forty large volumes of tables compiled by Dr. 
Sang were placed before the Society, and Professor Tait, 
in commenting on the paper, said that the absolute im- 
portance of this great work could not be doubted. This 





work was something unique; no country in the world 
possessed anything of the kind before; and if anything 
more than another showed the necessity of a department 
for Scotland in reference to the distribution of money 
grants this circumstance did, as the compilation of 
Tables like these justified any possible expenditure that 
might be voted. Professor Ewing communicated a i 
on an electro-magnetic declinometer by Mr. A. Tanaka- 
daté, Tokio, a Japanese student; and Professor Tait 
contributed some mathematical notes. 

The Orient Steamer * Austral.”—This noble vessel has 
met with another mishap, through it is far from being 
like that which she encountered in Sydney Harbour. 
She cleared out of Messrs. Elder and Co.’s dock last week, 
and went down to the Tail of the Bank, opposite Greenock, 
where she lay a night prior to having a trial of her 
engines, before going round to Liverpool. As fate would 
have it, she was run into in by the steamer Cassea. The 
damage which she suffered was not very great, but it was 
sutticient to make it necessary that she should return to 
Glasgow to be put into the graving dock to undergo the 
necessary repairs. Messrs. Henderson Brothers of this 
city, managing owners of the Anchor Line, have just 
announced that the Austral is to be in their service 
during the forthcoming passenger season to run between 
Liverpool and New York, in conjunction with the 
City of Rome belonging to their own line. It is 
intended that these two steamers will make the round 
voyage to and from New York in four weeks instead of 
five, which is the time at present amongst all the first- 
class lines of Atlantic passenger steamers. 

Strikes in the Shipbuilding Trade.—A strike that lasted 
for some weeks in Messrs. Lobnitz and Co.’s yard, Ren- 
frew, has been brought to an amicable termination. One 
that took place in the Aberdeen shipyards ended in a 
compromise, and the men are again at work. In Dundee, 
however, there is a very bitter strike in progress, and it 
does not seem likely to conclude for a time. It has 
brought about great distress amongst the shipyard 
labourers. . 

Lecture on Technical Education in the United States.— 
Mr. Mather, the well-known Manchester engineer, gave 
an interesting lecture in Glasgow last night under the 
wispices of the Philosophical Society and the Institution 
of Engineers and Shipbuilders in Scotland, his subject 
being an account of a recent visit made by himself to the 
schools of mechanical art and technology in the United 
States and Canada. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Important Sale by the Clay Cross Coal Company. —A most 
important transaction has just taken place between the 
Clay Cross Coal Company and the Midland Railway 
Company, by which the latter take 2000 and odd coal 
trucks owned by the colliery company at a cost, it is said, 
of over 80,0007. Othercollieries are expected to follow suit. 
The transaction is likely to be of the utmost value to the 
railway company, as not only will many hours’ shunting 
operations be saved, but the railway company will be 
able to work the trucks to advantage both ways. Many 
hands have been done away with by the above action. 


Henry Briggs, Sons, and Co. (Limited).—The half-yearly 
meeting of the shareholders in this company has been 
held. The chairman, Mr. R. Tonge, stated he was sorry 
they were again unable to declare a dividend, and this 
made his position as chairman a-painful one. There had, 
however, been a slight improvement in the profits during 
the past six months, and yet the prospects were such that 
they would not be business men to recommend a divi- 
dend. Many of them would have heard of the erection 
of new chemical works at Normanton Common, and as 
custodians of their property in connexion with the York- 
shire Steamship Company, a portion of their money had 
been put into the new undertaking. The remaining part 
of the money had been found by the directors and 
immediate friends. As far as they could see, the 
new company would use such a quantity of coal in the 
future that it would be instrumental towards the pay- 
ment of dividends by Messrs. Briggs and Co. The pros- 
pects of the company had been marred by ‘‘ absurdly” 
tine weather, when there ought to have been frost. He 
moved the adoption of the report. Mr. A. C. Briggs, 
managing director, seconded. Mr. Royston (Wakefield) 
asked why they could not pay 24 per cent. as at Loft- 
house, and Mr. Briggs said there was no comparison be- 
tween the two companies. In answer to other questions, 
it was stated that the new company was formed with a 
subscribed capital of 60.000/., 10,000/. belonging to that 
company (Briggsand Co.), through the Yorkshire Steam- 
ship Company, and the consumption of coal was esti- 
mated at between 800 and 1000tons. The men ‘‘ noticed ” 
were about half-union men, but no distinction had been 
made. The new pits would produce coal at 7s. or 8s, per 
ton less than the old one, and theirs were chiefly on the old 
principle. Mr. Kells suggested that an_ independent 
valuer be called in to value the property, but the chair- 
man said that this was done in 1876. The meeting then 
ended, the report being adopted. 


Goole Dividends.—The following will be the dividends 
on the Goole companies mentioned : Goole Steam Ship- 
ping Company, 6 per cent. (inclusive of 24 per cent. 
interim dividend previously paid); the Humber Steam 
Shipping Company, 24 per cent.; the Goole Ropery and 
Ship Chandlery Company, 74 per cent. ; the Goole and 
Hull Steam Towing Company, 5 per cent. ; the Goole 
Market Hall Company, nil; the Goole Gas and Water 
Company, 4 or 44 per cent. 


The Leeds Tramway Company.—The half-yearly meet- 
ing of the proprietors of the Leeds Tramway Company 


has been held at Leeds. The chairman of directors pre- 
sided, and gave an account of the operations of the 
undertaking. He stated that his confidence in the 
successful application of steam power on the lines had in 
no wise diminished, and his expectation that there would 
be a saving of 10s. per car per day by the use of steam had 
been fulfilled. The dividend recommended was declared. 


NOTES FROM THE SOUTH-WEST. 

Great Western Railway.—At the half-yearly meeting of 
the Great Western Railway Company on Friday, the 
chairman (Sir D. Gooch) said the company had bought 
what was called the Hals Tramway, and were proposing to 
convert it into a passenger line, but by an arrangement 
with the London and North-Western Company, they had 
been able to save the expense of that. They had paid 
the London and North-Western Railway Company 
50,000/. for their interest in a portion of the Sirhowy 
Railway. He thought it was an arrangement for the 
benefit of both companies. Reference was also made to 
the report of the Severn Tunnel. He need only say in 
regard to it that steady progress had been made, though 
not perhaps so fast as they could wish. The work had 
been carried out as quickly as possible. Since their last 
meeting there had beenan irruption of waterintothe tunnel, 
but additional engine power, sufficient to cope with it, had 
been put on. Their arrangements were well forward for 
doubling the South Wales Union Railway, so as to make 
it a double line by the time the tunnel was opened. Re- 
ference was also made in the report to a proposal of the 
directors to construct a curve in the direction of Cardiff to 
connect the Western Valleys Railway, near Newport, 
with the South Wales section of the Great Western 
system. This would greatly facilitate trattic, enabling it 
to go to Cardiff instead of going to Newport and back again. 

Tati Vale Railway.—At the half-yearly meeting of the 
Tatf Vale Railway Company the chairman said during 
the last few months many improvements had been 
effected, and the company had made its customers, or 
freighters, large and valuable concessions in the shape of 
reduction of rates. He could give in one or two words 
an idea of the extent to which the trattic of the railway 
had been increased without a corresponding increase in 
the cost to the public. The company carried, during the 
second half of 1883, 400,000 tons of minerals beyond the 
quantity carried in the second half of 1880, and they 
carried this increased quantity without a proportionate 
increase in the cost. This was satisfactory for two 
reasons. In the first place, it showed a desire on the part 
of the company to meet any reasonable requirements of 
the public; and, secondly, it showed that there was con- 
siderable elasticity in the old railway with regard to 
meeting the increased demands of traftic. 

Milford Docks Company.—The half-yearly report of the 
directors of this company contains a statement by Mr. 
A. M. Rendel, who has examined the works, that 119,000/. 
will suffice to complete them within eighteen months. 
The accommodation provided on the completion of the 
works will be as under: Dock space, 15 acres, of which 
12} acres will be 31 ft. deep, and the residue 20 ft. ; quay 
space, 2093 ft. ; entrance, basin lock, 680 ft. by 93 ft., 
with a depth on the entrance sill of 34 ft., and at the other 
end of 31 ft. ; dry or graving dock, 550 ft. by 70 ft., with 
depth on sill of 26 ft. : entrance jetty, 500 ft. in length. 

Rhondda and Swansea Bay Railway.—Active operations 
are being proceeded with by this company for crossing 
the Neath and carrying the railway direct into Swansea, 
The chief engineer, Mr. Yockney, has been on the ground, 
and a large staff of men are employed in sinking shafts 
on both sides of the river for a tunnel, that onthe Swansea 
side being well advanced towards completion. 


Newport.—Steam coal continues to be in good demand ; 
the pressure, however, which was so marked some little 
time since is now notso great. The house coal trade 
continues quiet. There is not much change to record at 
present in the manufactured iron trade. The iron ore 
trade still remains quiet. Last week’s coal clearances 
comprised 50,906 tons. There were also sent away 20 
tons of fish-plates and 5 tons of iron to Herrabout, while 
80 tons of coke were sent to St. Nazaire. From Bilbao 
there were received 9740 tons of iron ore, and 5610 tons 
came to hand from other sources. 


Dock Matters at Bristol._—On Thursday a final meeting 
of a committee appointed to complete the negotiations 
undertaken for the purchase of the Avonmouth and 
Portishead Docks was held at the Council House, Bristol. 
An agreement was come to between the parties as to the 
terms of purchase. As regarded Avonmouth, the sum to 
be paid for the dock and warehouses is, in round figures, 
450,0007., to be paid at once, with 75,000/. deferred for 
five years, and 25,000/. deferred for a period of seven 
years, making a total of 550,000/. The 25,000/., however, 
is contingent on the Dock Company showing that their 
estimates with regard to certain matters turn out to be 
correct. The total capital of the Avonmouth undertaking, 
both dock and warehouses, amounts to about 850,000/., so 
that practically the Avonmouth ag give up nearly 
300,000/. of the money expended by them. As regards 
Portishead, the price to be paid is 250,000/., subject to 
certain contingencies as regards a small portion of the 
money. The total capital of this concern, including the 
100,000/. contributed by the city, is 340,0007. It is be- 
lieved that the issue of Bristol Corporation stock or bonds 
at (say) 34 per cent. per annum, the revenue of the three 
docks would quickly relieve the city of any burden. 


The Forest of Dean.—Wast year’s output of coal was 
718,002 tons, against 781,789 tons for the previous year. 
Last year’s gettings of iron ore were 64,441 tons, being a 
reduction pf 3634 tons on the previous year. The cause 
of the diminished production in both instances was a six 





weeks’ labour dispute at the beginning of the year, 
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NOTICES OF MEETINGS. 

Tur InstituTION or Civit ENGINEERS.—Ordinary meeting, Tues- 
day, February 26th, at 8 p.m. Paper to be read, with a view to 
discussion : ‘‘ Hydraulic Propulsion,” by Mr. Sydney W. Barnaby, 
Assoc. M. Inst C.E. 

Tue Society OF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
On Thursday, the 28th inst., the following papers will be read : 
“On Some Prejudicial Action in Dynamo Machines,” by B. W. M. 
Mordey, Associate ; ‘‘On the Effect of Induction in Alternate 
Current Machines,” by Professor George Forbes, F.R.S.E. 
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THE ATLANTIC AND PACIFIC SHIP 
RAILWAY. 

Work on the roadbed of the railway for carrying 
ships between the Atlantic and Pacific Oceans, pro- 
jected by Mr. James B. Eads, across the Isthmus 
of Tehuantepec in Mexico, was formally commenced 
last year near Minatitlan, its northern terminus on 
the Coatzacoaleos river. As this enterprise un- 











questionably takes a foremost place among the en- 
gineering and commercial enterprises elaborated 
during this century, some account of its leading 
features will possess unusual interest. 

Tehuantepec is the most northern of the several 
isthmuses which, with the States of Central America, 
form the connecting link between North and 
South America. Being twelve hundred miles 
nearer the former continent than Panama, the 
route over it possesses immense climatic as well as 
geographic advantages over the latter one. No less 
than five states of Central America lie between 
these two rival routes, viz., Yucutan, Campeachy, 
Guatemala, Nicaragua, Costa Rica, and also parts 
of the Mexican states of Oaxaca and Vera Cruz, 
and the Columbian state of Panama. In consider- 
ing, therefore, the great superiority of the Tehuan- 
tepec route for all commerce between the British 
islands and the North Pacific Ocean, Japan, 
China, and the Orient, the fact should be kept 
in mind that between the locality where M. 
de Lesseps is striving to cross the American 
Isthmus, and that where Mr. Eads has commenced 
to construct the ship railway, there exists a terri- 
tory twice the length of Great Britain. To go by 
the way of the ship railway to California, British 
Columbia, Japan, the Phillipine Islands, or China, 
we would pass through the Gulf of Mexico, but 
to go by Panama we must sail south to the Carri- 
bean Sea, cross the lower end of the isthmus, 
and then sail 1200 miles along its Pacific Coast to 
the Bay of Tehuantepec where the ship railway 
crosses it. 

That the ship railway project is one fraught 
with the most stupenduous results, may be readily 
seen when we consider the facts that the American 
Isthmus separates about 100,000,000 of the most 
enterprising, industrious, and enlightened people on 
the earth, inhabiting the North Atlantic Coast of 
Europe and America, from 600,000,000 souls who 
inhabit the Orient and islands of the Pacific. 

It is true that the sailing distances which sepa- 
rated England, France, Germany, and Italy, from 
India, China, and other oriental nations, have been 
greatly lessened by the Suez Canal, but these dis- 
tances are almost insignificant when compared with 
those which the ship railway will annihilate. For 
instance, the greatest saving effected by the Suez 
Canal between London and Calcutta is about 
4500 statute miles; whereas the sailing distance 
by the ship railway from London to every port on 
the Pacific Coast of North America will be lessened 
by nearly twice this vast distance, or about 8250 
miles. : 

The Suez Canal brought London and Canton 
about 3,500 miles nearer together by sea. The ship 
railway will save more than three times this distance 
between the great American metropolis and every 
port in British Columbia. It will lessen the sailing 
distance which to-day separates the Atlantic and 
Pacific ports of British America by a distance but 
little less than half of the circumference of the 
world, and give a sea route between the Gulf of St. 
Lawrence and Vancouver's Sound only 50 per cent. 
longer than the railway route across the American 
continent. 

The American Isthmus and the Cordilleras of 
North America constitute a narrow but almost im- 
passable barrier to the interchange of the manufac- 
tures and productions of 40 millions of people in the 
Mississippi Valley and Atlantic States, not only 
with those of 10 millions of their countrymen to 
the west of them, but with the products of nearly a 
hundred million others on the islands and coasts 
of the Pacific, who are seemingly their nearest 
neighbours. 

The ship railway will give to these descendants 
of the British isles, a sea route between their 
Atlantic and Pacific ports scarcely a thousand miles 
longer than the railway between New York and 
San Francisco, and it will give to the vast valley of 
the Mississippi, a gateway equivalent tothe discharge 
of its mighty river directly into the Pacific. 

A work designed to etfect such enormous benefits 
to the commerce of the world should commend 
itself with especial force to this country which to-day 
is carrying more than 60 per cent. of that com- 
merce. We learn, therefore, with great pleasure, that 
Mr. Eads intends within a brief period to present 
this subject to the attention of British capitalists 
and shipowners, with a view to soliciting their aid 
in carrying out this great work. Of course the 
difficulty which stands in his way lies in the fact 
that large ships have never been carried any con- 
siderable distance overland, although ancient 





history refers to the fact, we believe, that the 
Athenian fleet was carried over the Isthmus of 
Corinth more than 2000 years ago, whilst numerous 
instances of similar achievements are authentically 
recorded since then, and to-day canal boats and 
small steamers weighing between 100 and 200 tons, 
and small steamers are being transported by rail in 
America and Prussia. 

The voluntary endorsement of the entire practi- 
cability of Mr. Eads’ plan of ship railway trauspor- 
tation, by the most eminent engineers and ship- 
builders in England and America during the last 
two years, the exhaustive examination of the 
subject by the United States Senate Committee, 
and its unanimous report in favour of it, have com- 
mended the enterprise to the confidence of a 
number of capitalists who have formed a syndicate 
or provisional company, and supplied the necessary 
funds to make a thorough examination of the route 
from ocean to ocean, and to execute such portions 
of the road as are required by the terms of the con- 
cession which they hold from Mexico. This is one 
of the most liberal ever granted by any Govern- 
ment, and gives practically the entire control of the 
isthmus for ninety-nine years to the company 
which Mr. Eads is authorised to form. 

Under the direction of Mr. Eads, president of the 
provisional company, a number of distinguished 
engineers have been engaged on surveys of the route, 
and they are now preparing estimates of the entire 
cost of the work, so as to enable the enterprise to 
be presented intelligently and reliably to capitalists 
and the public. Mr. E. 8. Corthell is the chief en- 
gineer of the provisional company, and Mr. M. 
Van Brocklin its resident engineer. Mr. Corthell 
was Mr. Eads’ chief assistant at the Mississippi 
jetties ; he has examined the entire route across 
the isthmus, and has given especial attention to 
the harbours, making at the time a careful hy- 
drographic survey of the Coatzacoalcos river. The 
first surveys made for Mr. Eads were conducted 
by Mr. Garay, a distinguished Mexican engineer, 
educated in France, and who was sent by the 
Mexican Government to present the merits of the 
Tehuantepec route in 1869 to the international 
canal convention at Paris. Mr. J. J. Williams 
was engaged by Mr. Eads on another part of the 
line with Mr. Garay. Mr. Williams surveyed the 
Panama route for the Panama Railway Company, 
more than twenty years ago and discovered the 
lowest summit on that isthmus, over which the 
railway is now located. Thirty years ago he assisted 
General Barnard of the United States Army in 
surveying the isthmus of Tehuantepec for a canal; 
and has since devoted several years in making 
surveys of that isthmus. The resident engineer, 
Mr. Van Brocklin, spent over two years on 
the isthmus as chief engineer of the railroad 
commenced in 1880 under the concession to Mr. 
Searned. Guided by the results of the surveys of 
other engineers, and the knowledge he had then 
acquired, Mr. Van Brocklin undertook the survey 
last March of a new route across Tehuantepec, 
which he completed recently, from harbour to 
harbour, with greatly improved results. 

This engineer was also for four years engaged 
on the celebrated railroad in Peru, which crosses 
the Andes at an elevation of 15,600 ft., the 
highest railway in the world. He was assisted in 
the recent survey of the isthmus by Mr. Deming J. 
Thayer, a young American engineer, who built a 
railway in Columbia from the Pacific coast to the 
Cauca Valley. We mention these facts to show 
that Mr. Eads has had the good fortune to secure 
the aid of very experienced engineers in his 
great work. All of these gentlemen speak in 
glowing terms of the healthfulness of the Isthmus 
of Tehuantepec. Mr. Van Brocklin had four survey- 
ing parties in the field from March last until 
November, not one of whom was sick at any time, 
and none of his assistants or men were invalided 
during his previous surveys. Mr. Williams, Mr. 
Garay, and Mr. Corthell all give similar testi- 
mony. 

The heaviest gradient on the Atlantic side does 
not exceed 42 ft. per mile, while that on the Pacific 
is only 52 ft. for about eight miles, the remainder 
of the route will have no grades exceeding 26 ft. 
per mile. No exceptionally heavy work will be 
encountered either in cuts or embankments, and 
the entire road from the Coatzacoalcos river to the 
Pacitic harbour will be only 154 miles long. 

Appreciating the difliculty which engineers en- 
counter when explaining by mere drawings any 
novel devices required to meet the ever increasing 
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demands of commerce, Mr. Eads has wisely deter- 
mined to construct a working model of the ship 
railway, which shall illustrate in miniature every 
detail of the work. By it will be clearly seen the 
great simplicity of the devices needed for raising 
and lowering the ships at the harbours, distributing 
their weight equally upon all the wheels of the 
cradle on which they will be borne, the precautions 
for supporting every part of them to avoid injury 
during their journey by rail, and the safe and rapid 
method by which they may be shunted to permit of 
their passing each other, or to change their direc- 
tion so as to avoid curves in the railway tracks, or 
to enable them to be run out of the way for paint- 
ing or repairing. 

The ship will be 7 ft. in length, the car or cradle 
on which the ship is carried will be 6 ft. 4 in. long. 
The floating dock will be 7 ft. 6 in. long, and 30 in. 
wide, and the basin in which it floats will require 
about two tons of water to fillit. By this means 
the public will become familiarised with the method 
proposed by Mr. Eads for working the traftic upon 
this gigantic line of railway. We hope before long 
to illustrate the latest development of this under- 
taking in the columns of ENGINEERING. 


NAVAL EFFICIENCY. 

BeroreE the Navy again becomes, as it shortly 
must, the subject of Parliamentary debates, there 
is a question closely affecting the reality of our 
naval supremacy to which we desire to call attention, 
The history of the construction of our modern 
ships of war is one, notably, of rapid change and 
invention. Yet in spite of this fact one of the most 
remarkable features of the naval service is the 
tenacity with which those who administer it resist 
all change in established usage and cling to the 
traditions of the past. 

Whether such a spirit is conducive to the best 
results, and whether some very wise and necessary 
changes are not thus being blindly shelved, to the 
grave detriment of the public service, is a matter 
well worth looking into. We think there is 
abundant evidence of something radically wrong 
and possessing all the elements of inetticiency, 
failure, and even disaster, should our Navy un- 
happily be put to the test in real earnest. 

Since steain began to replace sails, and iron plates 
the walls of wood, ships with their guns and mis- 
siles have so rapidly outgrown the strength of our 
seamen, that within a few years men have given 
place to mechanisms. Machinery being somewhat 
beyond the scope of ‘‘naval discipline acts,” those 
who were formerly responsible for the efficiency 
and precision of their guns’ crews and their sail- 
trimmers, find what remains of their occupation so 
entirely revolutionised as to require a fresh stock of 
preliminary habits and first principles for their 
guidance. 

The new appliances, extending year after year, 
have called into existence a new branch of the naval 
service known as ‘‘the engineer branch.” Like its 
prototype of the army, in its earlier days, its history 
has become one of heartburning and dissatisfac- 
tion. The engineer, from the first a painful in- 
fliction on ‘‘our gallant seamen,” and destined 
malgré lui to exterminate the tapering masts and 
clouds of snow-white canvas, would seem to have 
become more and more an object of dislike as he has 
become to be more and more necessary to the 
situation. But while there has been no lightening 
of his increasing load of duties, no adequate share 
of the pay, privileges, and honours of the naval 
service has yet been accorded him. The officers of 
the engineer department, underpaid and relegated 
to a subordinate position ainong naval officers, have 
found that every further substitution of machinery 
for the labour of the sailor or the gunner, while 
adding enormously to their responsibilities, have 
also added to their embarrassments by helping to 
swell—except in a few liberal instances—a sinister 
surrounding of half-occupied officials, bristling with 
offended exclusiveness, jealous of an importance 
which they fear may diminish their own, and ready 
with every thorn of petty officialism to repress, dis- 
countenance, and discourage an influence which 
tradition leads them to regard as their own exclusive 
birthright. 

That this is an unfortunate attitude that could be 
made to cease by a proper and due recognition of 
the scope and importance of each department, we 
are firmly persuaded. It would then be found that 
the functions of one form the complement of those 
of the other, and that while they are distinct they 
are also mutually interdependent. 











Side by side with the extended use of complicated 
machines for steering, ventilating, lighting, gun 
working, and the discharge of torpedoes, there has 
been another change of not less importance also 
greatly extending the duties of the engineer. It is, 
that, in the structural arrangement of our modern 
ships of war, the struggle between guns and 
armour has led to the adoption of an elaborate 
system of water-tight subdivisions for localising 
the effects of any single injury and prolonging 
the offensive powers of ships. This has necessi- 
tated an intricate complication of water-tight doors, 
valves, pipes, pumps, &c., a complete and ready 
knowledge of all of which, in any one particular 
ship, can only be acquired by long and continuous 
contact with that ship. It consequently often 
happens, and must continue to happen, that only 
among the engineers is to be found that knowledge 
upon the application of which not only the proper 
handling, but the very existence of a ship, and 
especially of an injured ship, must depend in action. 
At such a time the professional insight of the 
engineer may enable him to see some danger or 
necessity, but from the inferiority of his position, 
before this knowledge on his part can be of any 
practical use he must first educate to his view a 
whole phalanx of untrained superiors who alone are 
empowered to issue orders. Arising out of these 
considerations two alternatives present themselves 
to those who are responsible for the administration 
of the Navy. Either the officers of the executive 
branch, to whom the captain deputes his authority, 
who exert the greatest influence, and towards whom 
the men on board are compelled to observe the 
most prompt obedience, upon whose knowledge and 
resource therefore in time of danger so much 
depends ; either these ofticers, who are the essence 
of the discipline of the ship, must acquire a greater 
knowledge of mechanical appliances and with it 
therefore much of the mental habit of the engineer; 
either they must, in fact, embrace the hitherto 
despised business of engineering, or those who are 
already engineers must be vested with disciplinary 
authority, exert greater weight, and be more con- 
sulted than heretofore. Which of these alternatives 
shall be adopted ? is a question upon which Parlia- 
ment and the country are entitled to clear and de- 
finite answer. 

Those who are intimate with naval life will 
easily discern among the immatured and less re- 
sponsible of the executive officers an attempt to 
assume a knowledge of machinery which, if it is 
not dangerously superficial, can only be regarded 
as proving that the years of preparatory study, 
training, and experience among engineers must be 
quite superfluous. 

Great stress is always laid upon the necessity for 
strict discipline throughout the Navy. This leads 
us to another consideration, the gravity of which 
has grown with the other changes we have referred 
to. On the first introduction of steam, the staff 
of men coming more immediately under the direc- 
tion of the engineer was but a small one even in 
our largest ships. To-day we find them in modern 
types amounting to nearly half theentire crew. In 
maintaining discipline among so large a number of 
men, theengineer officers, underthe present condition 
of things, are at serious disadvantage. Recruited 
largely from the ploughtail, the brickfield, or the 
roadside labourers, for the most part of an adult 
age, his men, on first joining the service, are both 
ignorant of ships and unused to control. The pre- 
sent status of the engineer ofticer gives him no voice 
in the punishment of even petty offences, nor in 
the general conduct of his men outside the imme- 
diate duties of the department. The whole of 
the steam branch is thus seriously weakened by 
a loss of the sense of control both among the 
men and their officers. That perfect discipline 
and control combined with courage and prompt 
action may often be highly necessary, no one 
can the least doubt who is at all acquainted 
with the vicissitudes of steamship working even 
in our mercantile marine in times of peace. 
In the matter of proportioning punishments to 
offences, among men of the steam branch, the 
technical knowledge of the engineer is highly neces- 
sary. Suppose, for example, a case of omission or 
neglect on the part of men employed in the 
magazines, where acts very trival in themselves 
become most serious. Here the special knowledge 
of the nature of explosives, which is part of the 
training of the executive officer, enables him not 
only to fully appreciate the necessity for each 
elaborate precaution to be observed, but in the 








case of neglect or omission to mete out punishment 
according to the importance of the offence. The 
details of the proper care and management of the 
delicate and ponderous machinery of most of our 
ships of war—not to mention the capacities for 
mischief of explodable boilers or coal bunkers— 
furnish many instances of the necessity for un- 
remitting caution and strict observance of regu- 
lations, and it very often happens that omissions of 
duty or other offences, are so involved in techni- 
calities as to be quite beyond the grasp of the 
non-professional officer to whom they must be 
referred. 

To completely estrange and discountenance the 
engineer oflicer he is made to feel that to have 
selected such a profession is to have made a grievous 
mistake ; that to be an engineer is to be looked 
down upon, to come last for everything, to be, in 
fact, worse off and behind every other ofticer of his 
own age in the service. 

In summing up the foregoing considerations it 
must be remembered that their full effect upon the 
efliciency of our fleets remains to be discovered. 
So far as the present generation is concerned, the 
most serious business of our war vessels has been 
little more than drill and demonstration. The real 
test—war with a maritime power—remains to be 
applied. We are of opinion that the evils we have 
endeavoured to point out form a grave hindrance 
and abuse worthy the earnest attention of our ablest 
administrators, and of allwho have the best interests 
of the Navy at heart. 





THE NEW HARBOUR AT TRIESTE. 

Tue year 1883 will always be remembered in the 
history of Austriaas one of great importance in the 
completion of two of the largest of Austrian public 


| works, calculated to be of the greatest importance 


to the commercial development of the empire. Al- 
most simultaneously with the piercing of the 
Arlberg Tunnel, the last large block was lowered 
into the waters of the Adriatic Sea, completing the 
Harbour of Trieste, a work which has been in course 
of construction with more or less in:portant inter- 
ruptions and alterations for about fifteen years. As 
early as 1862 the engineer Talabot conceived a plan, 
proposed to the Austrian Government by the 
‘* Siidbahn,” which in its essential features was 
ultimately accepted, and with some moditications, 
work was commenced in 1868, the work being let 
to the Siidbahn for a total of 1,460,000/., to be paid 
in equal instalments in fourteen years. In addition 
to this, the Siidbahn had to make all such alterations 
as were necessary to connect their railway system 
with the new harbour, resulting in lowering all 
their old harbour lines and station about 22ft. 
without any compensation frem the State. The 
work was executed under the superintendence of 
the chief engineer Mr. F. Bimches, and various 
contractors were during the earlier part of the time 
engaged on the undertaking ; a French firm, Diissaud 
Brothers, a Swiss contractor, Mr. Willy, and the 
Trieste firm of Mauser, all had a share of the work, 
till in 1874 the Siidbahn took the matter into their 
own hands, only employing the local firm of Mauser 
for dredging work. The new harbour comprises a 
considerable amount of work, and the difficulties of 
construction were very materially increased by the 
very treacherous condition of the subsoil, to which 
we shall refer again later on. The available water 
space consisting of three basins sheltered by a sea 
wall some 3570 ft. long and 39 ft. wide, amounts to 
87.7 acres, with a depth of water of 28 ft. below 
datum level. Loading space is afforded on three 
piers of about 700 ft. in length, and from 260 ft. 
to 290 ft. wide, to the extent of nearly 65 acres, 
much of which space is covered by sheds and ware- 
houses, and provided with ample railway accommo- 
dation. The old railway station and harbour lines 
were about 33 ft. above the water level, but have 
since been lowered by 22 ft., and have of course 
been extended in all directions where it was desir- 
able. The landing piers afford room for 150 large 
seagoing vessels, and the harbour is capable of 
disposing of an annual amount of goods of some 
1,680,000 tons. 

The subsoil consisted of a very shifty soft muddy 
clay, mixed lower down with blue clay and sand, 
and extending to a depth of 65 ft. and more below 
the bottom. The most suitable method of building 
on this muddy ground seemed to be the one largely 
adopted in France, to solidify the mud by throwing 
large masses of rubble and stones down, set upon 
this artificial bottom heavy large concrete blocks, 
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strengthened by backing them with heavy rubble 
banks, and building upon this foundation above the 
water level, the quay walls consisting of Karst 
sandstone. This plan was followed with the first 
quay, but proved acomplete failure. Long ranges 
of walls sank altogether, others shifted in different 
directions, forcing up the mud from below, and 
reducing the water level. 

A modification became necessary, but it only 
consisted in carrying out a similar course in a more 
thorough manner. Channels were dredged out to 
aconsiderable depth and the full width of the quay 
walls, and into these channels the rubble was shot ; 
at intervals, solid stone piers were put in, and the 
base of the rubble foundation widened where neces- 
sary. This sub-foundation was allowed to settle 
down and adjust itself to the conditions of the sub- 
soil. After the settling under this load had ceased, 
the setting of four rows of large concrete blocks 
was proceeded with, when a new movement com- 
menced, forcing up the mud by the sides of the 
stone bed. Some additional piers were then pro- 
vided and the so far erected wall loaded still further 
by three rows of concrete blocks until the whole 
had fairly settled down, for which a time of from 
one to two years was allowed. The reconstruc- 
tion of the walls was then commenced. Many 
of the large blocks had so far shifted out of 
position that they had to be taken up and 
be reset. Dredging work was carried out to a 
large extent, and large dredgers, diving apparatus, 
large steam cranes, and even dynamite were con- 
stantly indemand. After allowing another year to 
elapse tomake sure of the foundations being quite 
sound, the quay walls were erected, strongly tied 
together by iron ties, aud strengthened by cast-iron 
columns. The concrete blocks, of from 12 to 14 
cubic yards capacity, were composed in the pro- 
portion of one cubic yard of sand, 640 Ib. of 
hydraulic cement from Teil in France, and .27 
cubic yard of sea water. 

A fair idea of the extent of the whole works 
will be gained by the following figures: A total of 
two million cubic yards of rubble stone were shot ; 
ordinary soil had to be deposited to the extent of 
4,300,000 cubic yards ; dredging was carried out 
to the extent of two million cubic yards, and while 
140,000 cubic yards of concrete blocks were set, the 
stone walls amounted to a total of 460,000 cubic 
yards. 
quence of the great unforeseen difficulties the term 
for completion was somewhat extended, and that 
the actual cost was higher than the estimated 
amount, but the whole work was completed in 
fifteen years, and the cost amounted to 1,700,0001. 
We are indebted to our contemporary, the Zeitung 
der Vereins Deutscher Eisenbahn Verwaltungen for 
the information contained in this article. 





It is hardly to be wondered that in conse- | 


THE RUSSIAN PETROLEUM 
INDUSTRY. 

For some months past the press has been 
fluttered by sensational reports of the petroleum 
riches of the Caucasus, and the trade immediately 
concerned has experienced a period of depression, 
which is no doubt largely due to these statements ; 
although, so far as we are aware, no attempt has yet 
been made to combine them together, or to eliminate 
the palpably false from facts whose accuracy is 
beyond the reach of cavil. Inthe series of sketches 
we propose to give of the petroleum industry of the 
Caucasus to supply this want, we shall subject the 
Russian facts to a thorough sifting, and our readers 
may rely that however improbable some of them 
may seem, there will be none accepted the genuine- 
ness of which we feel ourselves unable to admit or 
support. To most persons the Caucasus petroleum 
industry is a new revelation ; they were unaware 
till quite recently that there existed in the Caspian 
region a supply of oil incomparably more copious, 
cheaper, and durable than that of the United 
States. Yet, as a matter of fact, as we shall 
directly show, the industry in question is the oldest 
in the world, and a very respectable compilation 
might be formed of the references to it in the 


works of European travellers, without going afield | 


for the more precise and accurate writings of 
Russian experts. Thus we are not obliged to rest 
what we have to say upon the word of one or two 
men, or upon that of the Russians themselves, but 
have as a basis a mass of information, published in 
various languages, and extending to the latest 
issues of the Baku newspapers, to erect our conclu- 
sions upon. If we add that we have no desire to 
disparage the American petroleum industry, but 
simply institute comparisons to convey a clear idea 
of the proportions of that of the Caucasus, we shall 
have exhausted all we need say in the way of an 
introduction. 

A glance at the map annexed will show the Cau- 
casus range, which runs in a straight line in a north- 
westerly direction from the Caspian to the Black 
Sea, terminating in each of those seas in a peninsula, 

'the Apsheron in the former, and the Taman in the 
latter. The length of the range is 720 miles 
| between these two points, and from the one ex- 
tremity to the other petroleum is found sporadi- 
cally throughout the entire area. It is, however, 
in the two peninsulas that it exists in the greatest 
| abundance, and in the Caspian promontory more 
| copiously than in that projecting into the Black 
Sea. Asa matter of fact, the main supply would 


| Apsheron peninsula on the one side of the sea and 


the Krasnovodsk territory on the other, while | 


welling up in vast quantities from the bed of the 


| sea itself. 


| appear to be located in the Caspian region, in the | 





The Caspian Sea is 85 ft. below the 
level of the ocean; in the central part of the 
Caucasus petroleum is found 9000 ft. above that 
level. This circumstance has given rise to the theory 
that the main reservoir of the oil is located in 
the Caucasus range, and finds its way by gravity 
to the two low-lying territories at its extremities. 
But this is nothing but a mere conjecture, and as 
many of the theories which Continental scientists 
have expressed about the local distribution of the 
oil in the two peninsulas have been proved to be 
wrong, it is not very probable that their views of the 
general distribution throughout the range are very 
much sounder. Our chief knowledge of the distribu- 
tion of the oil, indeed, is derived, not from savants, 
nor from elaborate geological investigations—curi- 
ously enough, the Russian Government has never yet 
effected a survey of the petroleum region of the 
Caucasus—but from a variety of chance sources. 
In the Taman peninsula, separating the Sea of 
Azoff from the Black Sea, the existence of petroleum 
was noted so long ago as in classical times, and 
during the past and present centuries descriptions 
are to be found in the writings of Giildenstedt 
(1770), Pallas (1793-94), Jiiger (1825), Dubois de 
Montpereux (1846), and Abich (1869). Eleven years 
ago there were forty pit wells and two or three 
drilled wells in operation throughout the peninsula, 
producing 4000 tons of oil annually. Since then a 
French company has started boring sixty miles in- 
land of Novorossisk, on the Black Sea, and has 
erected a pipe line to convey the oil that distance to 
a refinery on the bay. This company possesses, we 
believe, a monopoly of oil extraction in the Kuban 
region, and it is this circumstance, perhaps, coupled 
with the various difficulties the company has 
encountered, and the fact that the petroleum is far 
less copious and far more inaccessible than that at 
Baku, which has deterred other capitalists from 
exploiting the Taman peninsula. When petroleum 
can be bought for three or four pence per ton along- 
side the railway at Baku for shipment at Batoum, 
and within reach of Ludwig Nobel’s vast organisa- 
tion for distributing it throughout Russia, Ger- 
many, and Austria, little inducement exists for 
speculators to go hunting for oil in the Kuban 
region, with its dense forests, frightful roads, and 
lack of accessible ports. On this account, with the 
exception of the operations of the French company 


| at Novorossisk, the petroleum industry of the 


Taman peninsula seems to have languished of late 
years, even if it has not decidedly retrograded. 
According to American experts, who have visited 
the region, the oil deposits resemble those of parts 
of Pennsylvania rather than those of Baku; that 
is to say, the oil has to slowly percolate into the 
wells from the strata pierced, instead of existing 
already in huge underground reservoirs or rocky 
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The next developed locality in the Caucasus is 
in the mountains to the north of Tiflis, where for 
centuries the hill tribes have extracted petroleum 
from shallow pits. In the Telay district there are 
at least a dozen places where the oil is found, but 
the demand has never been sufficient to induce 
Russians to work it. Pursuing our course further 
east, we may stop at Shemakha and draw a line 
thence to the very extremity of the peninsula on 
which Baku is situated, a distance of more than 
100 miles, the whole of which contains petroleum 
deposits. Striking south of Shemakha, a similar 
distance to the Mogan steppes, we traverse a region 
quite as rich in oil; and toa lesser degree this is 
the character of the country for several hundred 
wiles to the north, to the port of Petrovsk. Of 
the area inclosed within these points, the 1200 
miles composing the Apsheron peninsula and the 
country immediately abutting upon it, may be de- 
scribed as perfectly saturated with petroleum, satu- 
rated to an extent of which even the most successful 
Pennsylvanians can have no conception of, and 
which we can only compare to a sponge dipped in 
water. If the thin limestone crust could be peeled 
off the peninsula, petroleum would be found lying 
in countless cells, like the pores of a sponge, and 
responding to atmospheric or subterranean pres- 
sure by discharging naturally jets of gas and oil 
through the cracks and fissures in the surface. 
Such jets of gas and oil have been spouting for 
thousands of years without the stores of petroleum 
in the peninsula undergoing any noticeable dimi- 
nution, and it was this phenomenon, exciting the 
wonder of blasé scientists even at the present day, 
which twenty-five centuries ago caused the fire wor- 
shippers to erect altars on the spot, and furnish a 
landmark for the generalisations of future geological 
experts. 

Fire worship was established in Persia 600 years 
before the Christian era. Baku belonged at that 
time to the Pers‘an crown, and it was natural, 
therefore, that the devotees of the new faith should 
early turn their gaze towards a fire-breathing penin- 
sula, jutting prominently into the Caspian, where 
even to-day the hill sides are often swept by sheets 
of flame, and the water, breaking lazily round the 
limestone cliffs, can be set ablaze by applying a 
light to the petroleum gas bubbling to the surface. 
At any rate, we have clear evidence that, for a con- 
siderable period anterior to the Christian era, 
Baku was resorted to by thousands of pilgrims, to 
worship at the altars established at Surakhani, 
eight miles from the town. Six centuries after the 
birth of Christ the place was of such importance 
that the Emperor Heraclius, wishing to strike at 
the heart of Persian ascendency, sought out Baku 
and destroyed the temples of the Magithere. A few 
years later the Arabs forcibly converted the people 
of Persia from the tenets of Zoroaster to those of 
Mahomet, but a few survivors of the old faith 
effected their escape and fled, some to Baku, out 
of reach of the Arab stream of conquest, then 
setting towards Central Asia, and others to the 
island of Ormuz, in the Persian Gulf. These latter 
subsequently migrated to Bombay, where they 
founded what are now known as the Parsees, while 
the former, re-establishing the temples at Sura- 
khani, maintained. until within the last two or three 
years, the “Everlasting Fires,” fed by the petroleum 
gas issuing from the ground, which served as the 
Mecca of the Fire Worshippers throughout the 
length and breadth of the East. Thanks to the 
sacred character ascribed to the Apsheron penin- 
sula by the Guebers, we have a clear chain of 
evidence of petroleum having existed there in 
abundance for a period of quite 2500 years. This 
is sufficient to dispel any doubts of the oil supply 
being of recent volcanic creation, or of being of an 
ephemeral character. 

Repecting the employment of the petroleum, or 
naphtha, as Easterns call it, for trading purposes, 
we have the statement of Marco Polo, long: before 
America and its oil supply were discovered, that at 
Baku was ‘‘a fountain of great abundance, inas- 
much as a hundred shiploads might be taken from 
it at one time. This oil is not good to use with 
food, but ’tis good to burn, and is also used to 
anoint camels that have the mange. People come 
from vast distances to fetch it, for in all countries 
round there is no other oil.” A contemporary of 
Marco Polo, Ricold, speaks of Baku supplying the 
whole country as far as Bagdad with crude petro- 
leum. We may, therefore, concede that the oil 


has been exported from Baku for a period of at 
least 500 years. In course of time the trade grew 
so valuable that the Armenian emperors and 
Persian shahs fought for the possession of Baku, 
and, when in the eighteenth century, a new com- 
petitor, Russia, made its appearance on the Caspian 
and seized the place, one of the first acts of Peter 
the Great, during his stay there, was to have ship- 
loads of petroleum despatched up the Volga for the 
use of the towns lying on its banks. After Peter’s 
death Baku was recovered by Nadir Shah, and 
during his reign several English traders visited 
Baku. From the writings of these pioneers of 
commerce—Jonas Hanway and others—we learn 
that the trade, then, was mainly carried on from 
Sviatoi Ostroff, or Holy Island, a small island lying 
off the extremity of the Apsheron peninsula, where 
the petroleum springs lay close to the coast, and 
were more easily got at by the Persians than the 
deposits at Balakhani and Surakhani, eight miles 
inland of Baku, which are now worked by the 
Russians. Describing the operations of the Persian 
petroleum exporters (1754), Jonas Hanway says: 
‘‘The Persians load it in bulk in their wretched 
vessels, so that sometimes the sea is covered 
with it for leagues together. When the weather 
is thick and hazy, the springs boil up the 
higher, and the naphtha often takes fire on 
the surface of the earth, and runs in a flame 
into the sea, in great quantities, to a distance 
almost incredible. In clear weather the springs do 
not boil up above 2 ft. or 3 ft. ; in boiling over, the 
oily substance makes so strong a consistency, as by 
degrees, almost to close the mouth of the spring ; 
sometimes it is quite closed, and forms hillocks 
that look as black as pitch, but the spring which is 
resisted in one place breaks out in another. Some 
of the springs, which have not been long open, 
form a mouth 8 ft. or 10 ft. in diameter. The 
people carry the naphtha by troughs into pits or 
reservoirs, drawing it off from one to another, 
leaving in the first reservoir the water, or the 
heavier part with which it is mixed, when it issues 
from the spring. It is unpleasant to the smell, and 
used mostly amongst the poorer sort of the Per- 
sians and other neighbouring people as we use oil 
in lamps, or to boil their victuals. They find it 
burns best with a mixture of ashes. As they 
find it in great abundance, every family is well 
supplied.” 

A small quantity of petroleum was also extracted 
and exported from the island of Tcheleken, on the 
opposite side of the Caspian, which, from the fact 
of its consisting almost entirely of cliffs saturated 
with naphtha, was long called ‘‘ Naptonia.” A few 
words about the Transcaspian deposits may not be 
out of place here. The mountains of the Caucasus 
terminating at Baku reappear on a smaller scale on 
the opposite side of the Caspian in the form of the 
Big and Little Balkans. These are connected under 
the surface of the sea by a well-defined ridge, which 
crops above the floor of the Caspian sufticiently 
high in places to almost reach the top of the water, 
and exudes, from one extremity to the other, petro- 
leum and petroleum gas. Close to the Apsheron 
peninsula the gas bubbles up with sufficient force 
to upset boats, and when the wind blows from a 
certain direction it sweeps the oil, floating to the 
top of the Caspian, in large quantities into Baku 
Bay. Two points beyond the Caspian are remark- 
able for their petroleum deposits: the island of 
Tcheleken, just referred to, and a place called the 
‘‘Naphtha Hill,” about 100 miles inland of Kras- 
novodsk. The latter was discovered only two or 
three years ago, and consists of a vast mass of oil and 
ozokerit concentrated on a small area and valued 
at 35,000,000/. sterling. A Decauville miniature 
railroad connects it with the Transcaspian railway, 
and from a single drill-well sufficient petroleum is 
obtained to supply all the locomotives of the line 
and the various garrison buildings, with fuel. 
When this railway is extended further in the 
direction of India these deposits will acquire im- 
mense importance. At present, while Baku is 
giving such an immense supply, we may regard the 
Transcaspian deposits as a reserve. 

Early in the present century Baku was wrested 
again from Persia, and one of the first acts of the 
Russian Government was to render the exportation 
of petroleum a State monopoly, which was farmed 
out to a person named Meerzoeff, the father of 
the Meerzoeffs who now export a tolerably good 





sort of lubricating oil from their extensive refinery 
at Baku. During the first decade or two Meerzoeff 
extracted 2000 or 3000 tons of oil every year, and 





paid a royalty of about 10,0007. or 12,0001. From 
1834 to 1860 the quantity extracted was about 
3500 tons a year, the total being sometimes more 
and sometimes less than this figure. In 1859 the 
first kerosine refinery was established, and from 
this time the quantity extracted began to increase, 
although the fatal monopoly prevented any such 
extraordinary development as marked the petroleum 
industry in America during the same epoch. In 
1863 the preduction of crude petroleum was 5500 
tons, and in subsequent years as follows, in round 
figures : , 
Tons, 

1864 8,700 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
72... 24,800 

While the production of Baku had been thus only 
slowly advancing America had completely esta- 
blished her petroleum industry, and flooded, not 
only Europe, but the whole of Russia with her cheap 
burning oil. That an oil only recently discovered 
should gain upon and surpass in this prodigious 
manner an older oil, the existence of which had 
been known for 2500 years, which had been sold for 
500 years, and for 50 years had been an exported 
commodity, controlled by the State itself, was a 
most galling circumstance for Russia. Urged to 
action by the indignant clamour of the press, the 
Government appointed a commission to inquire 
into the petroleum industry, and at the end of 
1872 the monopoly was abolished, and the trade 
thrown open to the world. 

A few figures will give an idea of the industry 
when this impediment was wisely removed. Total 
production of petroleum oil in 1872, 24,800 tons ; 
number of pit wells, 415 ; number of drilled wells, 
2; price of crude oil per pood, 45 copecks, or at the 
rate of exchange then prevailing about 3/. 10s. per 
ton ; Government revenue from the same, 17,0001. 
a year; number of refineries, 50; quantity of oil 
retined, 6450 tons. 

In most countries reforms are never so sweeping 
as they ought to be. In the case of that at 
Baku the monopoly was removed, but an excise 
duty was imposed, which involved a check upon the 
industry. Stillit rapidly advanced, and a consider- 
able amount of capital was thrown by Russians into 
the undertaking. 


Production of Crude Petroleum during the Excise Duty 


Period, 
Tons. 
64,000 
78,000 
94,000 
1876 194,000 
oe ale 242/000 

In 1877 the excise duty was abolished, and the 
industry left without any tax, restriction, or even 
official supervision ; since that time it has enjoyed 
an amount of liberty unparalleled in Russia, and we 
might almost add, all other European countries. 
The following statistics will give an idea of the 
industry when this revolution was accomplished. 
Total production of crude oil in 1877, 242,000 tons ; 
nuinber of drilled wells, 130; price of crude oil, 
8 copecks per pood, or 12s. Gd. the ton; excise 
duty paid throughout the whole period from 1873 
to 1877, about 160,000/. ; number of refineries, 150 ; 
quantity of oil refined, 74,000 tons. 

Anterior to the abrogation of the excise duty the 
industry had already entered upon a new epoch 
called by Russians the Nobelevski, or Nobel 
period, extending up to the present day, during 
which the trade has experienced an extraordinary 
development through the genius of two remarkable 
Swedes, Robert and Ludwig Nobel. These two 
colossal exploiters organised what is known as the 
“liquid” system of transport, embracing sixty miles 
of pipe line from the wells to the refineries at Baku, 
a fleet of cistern steamers on the Caspian and Volga, 
and about 2000 tank cars conveying the oil all over 
Russia. We shall deal fully with this organisation 
in our succeeding articles. Suffice it for the moment 
to trace the statistical growth up to the present time : 

Production of Crude Petroleum during the — Period, 
Tons. 
320,000 
370,000 
420,000 
490,000 
680,000 
80( ,000 


1873 
1874 
1875 


1878 
1879 
1880 
1881 
1882 
1883 
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Production of Refined Petroleum. 


Tons. 
1878 97,550 
1879 110,000 
1880 150,000 
1881 183,000 
1882 i. 202,000 
1883 : 206,000 


From the present year will probably date a fresh 
epoch in the petroleum industry. Thanks to 
Ludwig and Robert Nobel, Russia has been able, by 
means of the Volga system of communication, to 
drive nearly all the American kerosine out of her 
home market, and to commence the process of ex- 
pulsion from Austria and Germany. A German 
transport company has just been formed to co- 
operate with Nobel Brothers in this, and we may 
expect to see the movement assume vast propor- 
tions during the next few years, securing for 
Russia perhaps the control of the northern markets 
of Europe. At the same time, by the opening of 
the Baku-Batoum Railway a few months ago, means 
have been accorded Baku of attacking the American 
oil in the Black Sea and Mediterranean, and, ina 
word, all the southern European markets, to say 
nothing of the more distant East. The Baku in- 
dustry is thus entering upon a fresh phase of its 
existence, which we might designate the Batoum 
epoch. A great future awaits this new petroleum 
highway, and as crude petroleum is selling just now 
at Baku for 3$d. per ton, we may expect to witness 
a rapid development of the trade during the next 
few years. The cheapness of the article at Baku 
really solves the question, for some time past ex- 
citing public attention, of replacing coal by petro- 
leum fuel on steamers running to the East, so long 
advocated in some quarters. To facilitate the 
export of this fuel and other petroleum products, 
the Russian Government has decided upon the im- 
mediate construction of a commodious harbour at 
Batoum ata cost of half a million sterling. 

(To be continued.) 


NOTES. 
TELEGRAPHIC Frre-ALARMS IN CITIEs. 

From statistics recently brought before the 
Society of Telegraph Engineers it would appear that 
the American insurance companies in some cases 
reduce their insurance premiums 25 per cent. in 
houses protected by automatic fire-alarms. At pre- 
sent there is a general reduction of 10 per cent. on 
premiums for buildings thus protected. In most of 
the Continental towns there is a telegraphic call 
system, whereas in England only the leading towns 
have anything of the kind, and that as yet merely 
in a tentative way. Recent statistics from the Con- 
tinent show that there are 29 percent. of serious 
fires when a town is unprotected, as against 17 per 
cent. when there is a telegraph line to the fire 
station, and 4 per cent. when there is a complete 
street system. 


CosmicaL Dust In Snow. 

Various analyses have recently been made of the 
dust found in snow in order to ascertain whether it 
is volcanic, and therefore in all likelihood con- 
nected with the volcanic outburst of Krakatoa. 
Quantities fell at Stockholm on the snow during 
the end of last December, and M. Nordenskiold 
made a communication to the French Society on 
the subject. Since then M. Yung has also 
examined the snow of the mountains about Geneva 
and on the summit of the Great St. Bernard (2490 
metres high), At this altitude the snow was 
covered by a very fine blackish dust very sparse in 
some parts, and in the form of small isolated 
spherules. Inno place did the snow seem regularly 
black. Analysis showed that it contained silica, 
irregular fragments attracted by the magnet and 
globules of iron. Some of the dust also contained 
particles of organic nature and their ashes contained 
iron. M. Carizzo, prior of the St. Bernard 
monastery, has assisted M. Yung in collecting snow 
from parts of the mountain during the last week of 
January, and analysis shows it to contain globules 
of iron, While upon the subject we may mention 
that the Council of the Royal Society have appointed 
a committee to collect evidence on the Krakatoa 
eruption ; Mr. Norman Lockyer, Mr. 8. Russell 
being members. 


ComtE pu Moncet. 

French science has, this week, lost an ardent 
worker and an able expounder in Comte Théophile 
du Moncel. For many years he took a prominent 
part in the development of applied electricity. One 
of his earliest publications, as also the next exten- 








sive of his works, was his Hxposé des Applications 
del’ Hlectricité. So great, however, has been the 
rush of invention that this work, though highly 
valuable as a record of achievements and a repertory 
of ingenious devices, is in other respects now super- 
annuated. Comte du Moncel is better known in 
England and in America by two small but excellent 
manuals, viz., L’ Eclairage Electrique, and his Micro- 
phone, Telephone ct Phonographe. The complete- 
ness and lucidity with which he treats these various 
subjects reveal at once the scientist perfectly at 
home with his subjects, and expoundiug them con 
amore. One of this last publications was the 
outcome of an investigation as to the best method 
of constructing and winding electro-magnets ; it 
is entitled Determination des Eléments de Con- 
struction des Electro-Aimants. Comte du Moncel 
was something more than a mere scientist, he 
was a savant; and the pages of the Comptes 
Rendus give evidence of the character of his mind 
and the thoroughness of his work. It is therefore 
pleasing to note that his merits and his claims to 
distinction were recognised by the Institut de 
France, which elected him one of its members. 


ILLUMINATED Bopres In Dusty AIR. 

Tn 1870 Dr. John Tyndall described the remark- 
able dark plane or dust free space which rises from 
a hot body in illuminated and dusty air, and gave 
two explanations of it. Other explanations were 
given by Dr. Frankland, Lord Rayleigh and others, 
the latter discovering that a cold body gave a 
similar downward plane. Professor O. J. Lodge 
and Mr. J. W. Clark, at the Physical Society on 
Saturday, discussed the subject in the light of ex- 
periments made by them, and showed reasons for 
rejecting all these explanations. They have ob- 
served that the dark plane in question rising froma 
hot body is only a prolongation of a well-defined 
dust-free couch or layer of air surrounding the body ; 
and this layer is really the thing requiring expla- 
nation, the plane being merely the upcarrying of 
portions of this coat by convection currents. The 
dark layer is found to increase with the tempe- 
rature of the body, becoming very thick at a 
temperature of, say, 100 deg. Cent., but is very 
narrow for temperatures only a few degrees above 
theair. The authors have found the coat on bodies 
of various sorts and sizes, such as mica plates, pieces 
of copper, zinc, carbon, selenite, potash, silver, 
chalk, and paper. These bodies were examined by 
inclosing them in a box filled with smoke of to- 
bacco or ammonic chloride, the latter when a de- 
cidedly volatile smoke was desired. Magnesic oxide 
smoke was used, whena non-volatile and incombus- 
tible smoke was required. The beam of an electric 
lantern was projected on the body. Professor 
Lodge also succeeded in obtaining the dark layer 
from the surface of an iron wire in water tinged 
with rouge. Glass gives a clear but thin coat ; 
rock salt a wide one. The cause suggested by 
the experimenters is that molecular bombard- 
ment and gravitation, both assist in producing the 
plane ; the dust particles being driven away from 
the hotter surface of the body. It is interesting to 
remark in this connexion that Mr. Aiken, who will 
be remembered for his researches into the cause of 
fogs, recently read a paper to the Royal Society 
of Edinburgh on similar phenomena, and he 
shows that a room heated by a stove will get 
smokier and dustier on the walls than one heated by 
a fire, because the air is hotter than the walls in the 
stove-heated department, and the walls are hotter 
than the air in a fire-heated room. 


Sounv Morors. 

Mr. Edison’s ‘‘ motophone,” in which the vibra- 
tion of a telephone plate or ‘‘tympan” under the 
action of the voice, is made to work a ratchet 
wheel round, anticipated the apparatus of Dr. 
Dvorak, of the University of Agram in Croatia. 
Through the kindness of Mr. W. H. Preece, F.R.S., 
we have seen a set of Dr. Dvordk’s apparatus in 
action. The source of sound is a tuning-fork kept 
in vibration by electro-magnetism and mounted on 
a resonance box. The open mouth of this box or 
chamber is the source of sound, and the sound-mills 
are placed in front of it. One of these consists of 
a cluster of light glass balls suspended from a cross- 
shaped frame which is pivotted on a needle point. 
Each ball has a little nipple blown on its side, the 
nipple being pierced with a hole. The holes are on 
the same face of each ball round the cluster, that is 
to say, they all point in one way and receive the 
sound impulses one after another as the group of 
balls revolve, just like the sails of a windmill. The 





wall of the balls opposite the nipples is, of course, 
entire, and the motion is due to the reaction on it. 
Another mill consists of four little stiff flags or 
plates of paper-like material pierced with holes, and 
suspended from four crossarms carried by a pivot 
as before. The holes are so pierced as to make 
small open nipples as before on a needle point. 
The holes are .6 centimetres apart. When placed 
before the resonating cavity, with the smaller ends 
of the nipple-like holes towards it, the card is re- 
pelled and attracted if the back of the card 
presenting the wider openings of the nipple is 
placed before the resonator. A similar mill is 
made with plane flags without holes, and the 
motion is intensified by placing between it and the 
cavity of the resonator a brass ball, or Helmholtz 
resonator, with open nipples at opposite diameters. 
These nipples are placed in line with the resonating 
cavity and the mill, the larger nipple being next 
the cavity. When a lighted paper or the hand is 
held behind the Helmholtz resonator, a distinct 
puff of wind is felt to issue from the nipple farthest 
from the resonator; and it is this puff of wind 
which, impingeing on the vanes of the mill, cause 
it to rotate. A screen pierced with 100 conical 
holes may also be placed between the ball resonator 
and the mill in order to distribute the breeze. 
Another of Dr. Dvordk’s rotators, also very in- 
teresting, is a flat cylindrical paper box, of glazed 
paper, having four projections on its sides, each 
carrying a short open tube of paper. It is a reso- 
nator with four openings, and, when suspended bya 
silk thread from a standard in front of the sounding 
box, begins to twirl round. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was again 
a large attendance on ‘Change at Middlesbrough, but the 
amount of business transacted was very small. The 
market was as lifeless as ever, and prices were the 
same as quoted last week, No. 3 Cleveland pig being 
36s. 9d. per ton for prompt delivery and over the next 
few months ; and other qualities at proportionate rates. 
The shipments of pig iron from Middlesbrough to date are 
fairly good being 42,000 tons as compared with 37,800 tons 
to some time last month. In the manufactured iron trade 
there are further indications of slackness and rolling mills 
which have been kept going regularly on Teeside for 
years are now standing for want of specifications. Ship- 
plates are still offered at 5/. 2s. 6d. per ton, and angles at 
41, 15s., less 24 per cent. at works. 


The Cleveland Blast Furnacemen and their Wages.—To- 
day (Wednesday) a deputation from the blast furnacemen 
of the Cleveland Association, which includes the whole of 
North of England, waited upon the ironmasters at Mid- 
dlesbrough on the wages question. The men suggested 
that the proposals of the masters to reduce wages 5 per 
cent., and the claim of the men for time and a half from 
Saturday afternoon to Monday morning should be 
referred to arbitration. The masters explained that 
in the present condition of trade they could . not 
entertain any proposal which would involve addi 
tional cost, and they also stated that they could 
not consent to arbitration. It was pointed out that under 
the last certificate of the accountants the masters were 
entitled to a reduction of 1} per cent. from the beginning 
of January last, but if the men will sign the sliding scale 
by Saturday the masters will give up this right and will, 
of course, withdraw the claim of a reduction of 5 per 
cent. which they made in lieu of a scale. The men are 
to hold a representative meeting at Middlesbrough on 
Saturday, and it is hoped that their action will result in 
a settlement of the question, as any stoppage of work at 
the blast furnaces would be attended with the most 
serious consequences to the iron and allied industries 
throughout the northern counties. 





Engineering and Shtpbuilding.—There is nothing new 
to report in np an my It is more difficult to obtain 
orders, and the work in hand is being rapidly got through. 
The shipbuilding trade is weaker, and judging by the 
large number of steamers laid up owing to bad freights, 
it is not likely that many orders for new vessels will be 
given out during the next few months. The wages 
question is still under consideration. Although Messrs. 
Dixon and Co., of the Cleveland Dockyard, Middles- 
brough, arranged with their men, by adopting a reduction 
of 10 per cent. in wages, instead of 20 per cent., as claimed 
by the whole of the builders on the Tyne, Wear, and 
Tees, their example has not been followed yet, but it is 
generally believed that for the present the 10 per cent. 
reduction will only be enforced. It is matter for regret 
that even with the reduction, and the prevailing low quo- 
tations of iron, shipbuilders are unable to secure orders. 

The Coal and Coke Trades.—There is a fair good de- 
mand for all kinds of fuel but prices are no better. 

The Vaughan Statue.—It has now been arranged that the 
statue to the late Mr. John Vaughan, the partner of the 
late Mr. Bolckow, the pioneers of the Cleveland iron trade, 
is to be unveiled at Middlesbrough on Easter Monday. 
The statue is the work of Mr. Lawson, sculptor, London 
Sir Joseph Whitwell Pease, Bart., M.P., head of the great 
coal and mine owning family of South Durham and Cleve- 
land, is to perform the ceremony of unveiling the statue, 
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LAUNCHES AND TRIAL TRIPS. 

THE Phaeton, the last of the three fast steam cruisers 
built at Glasgow by Messrs. Robert Napier and Sons for 
the British Navy, was officially tried at Portsmouth on 
Tuesday the 12th inst. The results of the trial were con- 
sidered highly satisfactory. With the engines working at 
100 revolutions per minute, a mean of 5574 indicated 
horse-power was developed, with a mean speed of 18.68 
knots, equal to 214 statute miles per hour, the contract 
being 5000 indicated horse-power for a speed of 16 knots. 
At the conclusion of the speed trials, the Phaeton pro- 
ceeded to Chatham to receive her armament and to be 
completed for service. 


A fine iron screw steamer of about 1300 tons gross 
register, and named the Dunedin, was launched by 
Messrs. A. Stephen and Sons, Linthouse, Glasgow, on 
the 13th inst. Built to the order of Messrs. Henderson 
and M‘Intosh, Leith, her engines, also constructed by 
the builders, are of the most approved type, and have 
cylinders of 28in. and 52in. in diameter respectively, 
with stroke of 36 in. There is ample boiler power suitable 
for working at a pressure of 751b. per square inch. 


With the same tide, Messrs. Napier, Shanks, and 
Bell, Yoker, near Glasgow, launched the Bulli, a steel 
screw steamer of about 500 tons gross register, and mea- 
suring 164 ft. by 25 ft. by 13 ft. 9 in. She has been built 
to the order of Messrs. B. S. Lloyd and Co., London, on 
behalf of the Bulli Coal Mining Company, of Sydney, 
New South Wales. Her engines, which are being supplied 
by Messrs. Ross and Duncan, Govan, have cylinders of 
23 in, and 44 in. in diameter, respectively, with stroke of 
33 in. Steam of 80 lb. working pressure will be provided 
from a steel boiler. 


On Thursday, the 14th inst., the Opobo, a steel screw 
steamer of fully 2000 tons register, built for the British 
and African Steam Navigation Company, was launched 
from the yard of Messrs. Barclay, Curle, and Co., White- 
inch, Glasgow. She is being fitted by her builders with 
compound engines of 225 horse-power nominal. A sister 
ship, which is on the stocks in the same yard, is well-nigh 
ready for launching. 


Messrs. Caird and Co., Greenock, on the same day 
launched another splendid steel screw steamer named the 
Massilia, for the Peninsular and Oriental Steam Naviga- 
tion Company, a vessel of 5000 tons gross register, and 
capable of carrying 4200 tons of dead weight on a draught 
of 25 ft., her cargo-carrying capacity being 176,000 cubic 
feet. She measures 420 ft. by 43 ft. by 37 ft., and has been 
built according to Lloyd’s requirements for the 100 A 
spar-deck class. She is a four-decked vessel with straight 
stem and elliptic stern. The builders are fitting her with 
a pair of inverted direct-acting compound engines of 
5100 horse-power indicated, the cylinders having diameters 
of 50 in. and 105 in. respectively, with piston stroke of 
6 ft., the condensing surface being about 10,000 square 
feet. There will be four double-ended boilers, provided 
with twenty-four furnaces, and having a working pressure 
of 90 lb, per square inch. The firegrate surface will be 
497 square feet, and the speed of the vessel is expected to 
be sixteen knots. On the main deck there will be accom- 
modation for 140 first-class passengers. The fittings will 
include Binko’s patent electric signalling apparatus. 


Also on the same day, the splendid steel screw steamer 
Secundra, the latest addition to the British India Steam 
Navigation Company’s extensive fleet, had her official 
trials in the Firth of Clyde. Built by Messrs. A. and J. 
Inglis, Glasgow, and measuring 310 ft. by 39 ft. by 274 ft., 
she is a vessel of 2600 tons gross register. The conditions 
of the contract were that she should steam at the rate of 
115 knots when loaded with 2500 tons of dead weight, and 
that the speed should be ascertained by a series of runs 
between the Cloch and Cumbrae Lights. Though rather 
onerous, the conditions were more than fulfilled, the speed 
having reached 12 knots. 


On Saturday, the 16th inst., Messrs. Robert Duncan and 
Co., Port-Glasgow, launched the Clive, a twin-screw tug 
steamer, which, when finished, is expected to be the most 
powerful towing vessel afloat. She is being supplied by 
Messrs. Rankin and Blackmore, Greenock, with two 
independent pairs of compound engines of a total of 1500 
horse-power indicated, and with boilers suitable for 
working at a pressure of 80 lb. per squareinch. The 
engines of the Conqueror—the most powerful tug on the 
Clyde—indicate 460 horse-power. he Clive has been 
built to the order of Messrs. James Wylie and Co., 
London, and is intended for service on the River 
Hooghly. 

The screw steamer, Marquis Scicluna, built to the 
order of Messrs. Charles Tully and Co., of Newcastle- 
upon-Tyne, by the Sunderland Shipbuilding Company, 
Limited, went on her loaded trial trip to-day. Her 
leading dimensions are: Length between perperdiculars, 
260 ft. ; breadth, 36 ft. ; depth, 18 ft. 6in. e engines, 
by Messrs. R. and W. Hawthorn, of Newcastle-upon-Tyne, 
have cylinders 32in. and 62in. in diameter by 40 in. 
stroke. Her run to sea was most satisfactory. A mean 
speed of 10 knots was attained, with an indicated horse- 
power of 800 tons, and a cargo of 2230 tons, 





Setr-Startinc Gas Encines.—We are informed by 
Messrs. Crossley that they are constructing the Otto gas 
engine with a self-starting apparatus when required. We 
hope at some future time to illustrate and describe the 
arrangement employed. 
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SoME improvements have recently been made by 
Mr. Alexander Glegg and the inventor, in the well- 
known Jamieson grapnel used for raising submerged 
submarine cables. The chief feature of the grapnel is 
that the flukes, being jointed at the socket, bend back 
against a spring when they catch a rock, until the 
grapnel clears the obstruction, but allow the cable to 


run home to the crutch between the fluke and base, as | 
In the older form the cable was | 


shown in the figures. 
liable to get jammed and cut between the fixed toe 
or fluke, and the longer fluke jointed into it. This 


is now avoided by embracing the short fluke within | 
The shank, formerly screwed into | 
the boss, is now pushed through and kept up against | 


the longer one. 


the collar of the boss by the volute spring, which at the 


same time presses back the hinged flukes after being | 


displaced by a rock. The shank can now freely swivel 
round, whereas before it was rigidly fixed. 
or flukes are now made of soft cast steel, which can be 


straightened if bent, and the boss is made of cast steel | 
The manufacturers are Messrs. Bourn | 


or gun-metal, 
and Co., Pheenix Foundry, Clapham. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, Feb. 8, 1884. 
THE consumptive requirements of pig-iron users are 
being filled steadily, both for forge and foundry. 
Prices will not go any lower, any upward tendency is 
almost out of the question, although there is an appa- 
rent advance of 50 cents announced by one prominent 
company. The pig-iron industry is gradually swinging 
around into the right position. Reports from forty- 
eight furnaces in blast show a production during 


January of 60,197 tons, against a production during | 


December of 73,854 tons, and stocks on hand on Feb- 
ruary Ist, 95,651 tons, as against 111,750 tons on 
January Ist, a virtual decrease of some 30,000 tons 
within a month. 
larger stocks. The iron trade has been characterised 
by a series of surprises for a year or two past, and con- 


sumers think that the present is as good a time as any | 


to protect themselves against the possibility of any 
further surprise. There is no inducement for the fur- 
naces out of blast to blow in. The great underlying 
causes which make markets good or bad, are not likely 
tocall for any increased production. 


but it can be checked by very slight causes. All the 
southern furnaces are doing well, and are sold ahead. 


Standard forge commands 18 dols. to 18.50 dols. at | 


tide water. Foundry sells at from 20 dols. to 2] dols. 
Less material is being crowded on the market now 


than a month ago, and inquiries and orders are more | 


frequent. An order for 2000 tons of plates and shapes 
was given out this week for a Philadelphia cable road. 
Brokers are negotiating for material that will aggre- 
gate some 2000 tons of bridge iron, boat plate and 
tank, and western makers booked orders for some 3000 
tons of iron for the construction of lake craft. The 
sheet mills sold more iron than usual during the past 
week, but prices are low. Construction iron is lower 
than for years. Bar iron is selling more freely at 


The toes | 


Consumers are preparing to carry | 


A gradual im- | 
provement in the tone of the market is quite probable, | 


JAMIESON’S GRAPNEL. 


| 1.75 to 2 cents. The car works have abundance of 
orders on hand, and within a few days orders were 
placed for additional rolling stock, amounting to 400 
cars. The bridge works are well supplied with orders, 
and contracts are to be placed next week for large 
orders for delivery during May and June. Rail 
makers are holding prices up, but not selling much. 
Buyers are prepared to pay 33.50 dols. to 34 dols., but 
nothing more. The rail mills are crowded with orders 
for months to come, and, despite assertions to the con- 
trary, enterprises are taking shape which will call for 
large additional railway material requirements, The 
American iron market has reached rock bottom on 
prices, excepting in rails, which will not sell in a large 
way excepting at December figures. Cargo scrap is 
wanted at 22.50 dols. ; foreign Bessemer at 19 dols. to 
19.50 dols. ; spiegeleisen at 27.50 dols, to 28 dols ; 
tees at 2.75 dols. ; crop ends at 19.50 dols. 


Tue Suez Canat.—The receipts of the Suez Canal in 
January were 243,200/., as compared with 199,732/. in 
| January, 1883, and 217,722/. in January, 1882. 

THE EnGIne, BorLer, AND Empioyers’ LiaBiity INsv- 
| RANCE Company, Liuwitep.—The general meeting of the 
shareholders of this company was held on the 19th inst. at 
the head offices of the company, No. 12, King-street, Man- 
| chester, Mr. R. B. Longridge, the managing director, 
presiding. A dividend at the rate of 10 per cent. per 
' annum on the paid-up capital for the half-year ending 
31st December, 1883, was declared; making with the 
interim dividend paid on the 30th June last, 74 per cent. 
for the year. 2000/. was carried to reserve; and, after 
— off 1000/7. for preliminary expenses and 15 per 
| cent. for depreciation of furniture, instruments, books, 
| and stationery, the balance was carried to next account. 
The chairman congratulated the shareholders on the 
progress of the company during the past year, and stated 
| that the income of the company far exceeded that of any 
| other company of the same kind at the same period of its 
existence. There had been no explosion of any boiler 
| insured by the company; and the damage from breakdown 
| of engines, though still serious, had been less than in the 
previous year. 

THE INTERNATIONAL HeaAttH EXHIBITION, — Prepara- 
| tions for the holding of this Exhibition are proceeding 
rapidly. The Board of Trade have certified that it is an 
International Exhibition, and exhibitors will accordingly 
varticipate in the privileges accorded by the Patents, 

esigns and Trade Marks Act of 1883. The Treasury 
have consented to the buildings being considered as a 
bonded warehouse during the continuance of the Exhibi- 
tion, as was the case at the late Fisheries Hxhibition. 
| The general committee numbers nearly 400 members, and 
| from this 17 sub-committees have been formed. The 
| allotment of space is proceeding rapidly, and applicants 
will soon be informed of the decisions of the executive. 
The eight water companies of London have resolved to 
| exhibit in a pavilion which is being erected for them, 
their appliances for the supply, filtration, &c., of water. 
They have also determined to put up in the grounds a 
large fountain which will be illuminated at night by 
electricity, adding materially to the beauty of the 
gardens. It is impossible, as yet, to give definite in- 
formation with regard to foreign countries, but, as far as 
can be jndged at present Belgium, China, and India, 
will be the best represented. 
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PHILLIPS’ BREECHLOADING GUN. 























Tur important industry which consists of the manu- 
facture of sporting arms, is, as it now exists, one of 
entirely modern growth. Twenty-five years ago the 
use of any machine tools in this trade was quite 
unknown, excepting that the barrel-makers had a 
lathe of the most primitive description, which was only 
used for turning the grooves that served as guides to 
the workmen, when filing the barrel down to gauge 
from the rough. The introduction into this country 
from France of breechloading sporting arms about the 
period named, found the gun-makers of England en- 
tirely unprepared to —_ with the mechanical problem 
involved in the manufacture of the improved arm. 
The eld hand tool method of working had to be adapted 
for the nonce to the production of the new breech 
action, and it was only the remarkable skill of the 
gun-making mechanic of that day that enabled the 
English manufacturers to hold their own. As one 
example of the difficulties that had to be encountered, 
holes 1 in. in diameter and nearly the same depth 
had, in many instances, to be bored in the solid metal 
with a common brace. The gun-makers were, how- 
ever, not slow to adopt such suitable machine tools as 
they found in use in other trades, and afterwards 
devised special appliances of their own to meet 
the necessities of their manufacture. The lathe, so 
recently unknown to gun-makers, excepting in the 
barrel-maker’s shop, has perhaps been adapted to more 
various uses in the best London gun factories than in 
any other branch of the metal working trades. In the 
shops of Mr. H. Phillips, we have recently seen a 
breech action) such as is shown in the illustration 
above, milled, drilled, slot-drilled, and slotted in 
the lathe without resetting, thus insuring a degree 
of accuracy in the gun, which practically could not 
be attained were the work to be reset at each opera- 
tion. Although Birmingham is the head-quarters of 
the gun trade, London makers have always been con- 
sidered to hold the palm so far as the quality of the 
work is concerned ; and it is probably for this reason 
that a large number of sporting arms are entirely 
finished in the great Midland town, excepting engraving 
the name of the manufacturer (?), which is done in the 
London shop. 

Our illustrations show a recent form of hammerless 
gun which has been lately patented by Mr. Horatio 
Phillips, of Broadway Works, Westminster. The 
principal point in which this differs from the usual 
types of hammerless locks is, that the cocking is 
effected by a lever acting directly on the main spring, 
instead of the strain being conveyed through the 
pivots’ and swivel of the lock as in the ordinary 
arrangement. “Fig. 1 shows the gun in position 
for loading, the falling of the barrels having cocked 
the lock. A is the cocking lever, one end of which 
— on a stud shown at the back end of the 
ock plate, whilst the forward end engages with the 
cam plate or ‘‘ lifter.” The latter is made to move 
with a barrel by a block (not shown iu the drawing) 
swivelling in the fore end. With this arrangement 
the fore end can be taken off and replaced with the 
lock in any position. When the barrel is depressed 
for loading the cocking lever is raised, and by 








means of the projection a, compresses the main 
spring B. The latter is held in position at one end 
by the block N, whilst the play side of the spring is 
connected to the hammer or tumbler D by means of 
the link C, which is technically called the swivel. 
The compression of the main spring A therefore lifts 
the hammer and cocks the gun. The intercepting 
bolt G, which pivots at g, engages the head of the 
hammer, and is held in position by the spring shown. 
This is connected to the lever K by the link H. Upon 
the trigger being pulled the back end of the lever K is 
raised, and the intercepting bolt is thus disengaged. 
It should be here explained that the intercepting bolt 
is only asafety appliance, provided as a means for hold- 
ing the hammer at cock should the principal mechanism 
for this purpose, which we are about to describe, fail 


toact. K is the scear for holding the hammer at full 
cock. It pivots at e, and engages in the bent, or 


notch, in the lower part of the tumbler D as shown. 
On the trigger being pulled it presses the scear 
tail upwards, and thus removes the fore part of the 
scear from the bent. The hammer is then free to 
fall, the mainspring B, through the intervention of the 
swivel C, bringing it down with sufficient force to ex- 
plode the charge. Fig. 2 shows the lock with the breech 
closed, the gun having been fired. The trigger safety 
device consists of a steel slide P, which is worked by 
the thumb-piece O, a spring Q connected to the slide 
by a short strut, which works in ball-and-socket 
joints, holding it in either position. Fig. 1 shows the 
device set, the projection of the slide P preventing the 
trigger blade from rising and the gun being fired. 
Fig. 2 shows the device out of contact, the gun being 
ready for firing. By an automatic arrangement, not 
shown in the drawing, each time the breech is opened 
the safety appliance is made to block the triggers. 
The whole arrangement allows easy accessibility for 
cleaning and oiling, and is generally designed on sound 
mechanical principles. The locks can be removed by 
taking out a single screw ; the gun in this and several 
other respects conforming to the principles laid down 
by Mr. Walsh in his work on the gun, as necessary to 
a perfect sporting arm. 








METHODS FOR COKING COAL AND RE. 
COVERING THE BY-PRODUCTS.* 
By Watson Situ, F.C.S., F.1.C. 

THERE are various forms of plant for coking coal for the 
production of coke for metallurgical purposes, which may 
be classed as follows : 

hose accompanied with no utilisation or recovery 
of the by-products. 

2. Those utilising the by-products merely as fuel, 
burning them, but recovering no by-products. 

3. Those recovering the by-products and utilising as 
fuel the gaseous portion thereof, 

There are many other forms of oven, but I have only 
referred here to the representative systems, and I do not 
propose to enter into any detailed description of the de- 
velopment, construction, and working of all these ovens, 
but I have contined myself to the development of two of 


* Abstract of a paper read before Section B of the 
British Association at Southport. 








the best systems of ovens now existing with combined 
recovery of by-products from certain of those forms of 
ovens which were originally combined with no appliance 
or apparatus for recovering the by - products. 1 mean 
the Seed oven developed from the beehive form, and 
the Simon-Carvés from the Knab’s oven. 
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* Illuminating gas was made at Paris by this method, the tar 
and gas liquor being recovered. 

Jameson’s Coke Oven.—Jameson modifies the common 
beehive oven in the following way: He substitutes for 
the usual solid floor of the oven ou which the coal is car- 
bonised a floor of perforated quarles supported on sleeper- 
walls, these perforations being connected with a short 
vertical flue underneath the floor, from which a pipe 
passes at right angles towards the hydraulic main situated 
some little distance from the ovens. A branch thus pro- 
ceeds to this main from each oven in a battery of ovens, 
and just before entering the main the down-pipe from 
each branch is furnished with a cock for regulating or 
stopping the exhaustion on the oven at discretion—this 
exhaustion being carried on as is usual in gas works. It 
is stated that the ‘‘ heating gas produced can be conveyéd 
to a distance and used in heating and raising steam”— 
this gas not being employed in aiding the coking process 
itself. Now, if the results be good, we have in this 
arrangement of Jameson’s. at least promise of no great 
expense in construction, for Mr. Jameson proposes simply 
to put in his new floors to beehive ovens, and then simply 
add the condensing and aspirating apparatus. Whether 
this can be done effectively or not, or whether having 
pulled up the old floors, and further modified the dome, 
it will not prove best to renovate the whole oven, to pre- 
vent air being too liberally sucked in, will be a question 
to be settled by practical experience. If Mr. Jameson’s 
estimates of cost be correct, and this cost do average 
‘* 201. per oven for perforated floor, piping, and proportion 
of condensing scrubber and exhauster,” then it cannot be 
said this cost is excessive, but the question now to be 
answered is, What is to be the outcome? What does this 
tar consist of, and of what value are the constituents? 
What yield of ammonia is obtained? &c. 

1, The coke is good, and is readily accepted by iron- 
masters, but so is the beehive coke. 

2. As regards the ammonia, this is collected and con- 
densed as ammoniacal liquor, which I am told contains 
a good deal of the ammonia as sulphite. This must be 
due to the effect of the air drawn into the Jameson oven. 
Jameson says he can obtain ammoniacal liquor equal to a 
production of from 5 lb, to 15 1b. of ammoniacal sulphate 
per ton of coke, = 3 to 9 about, per ton of coal. A wide 
difference truly, and betokening some want of certainty. 

3. The tar, as it was at first ca'led, is now, I observe, 
termed “oils,” and Jameson states that he obtains six to 
fifteen gallons of tar per ton of coal coked. As to this 
tar, various reports have got abroad. Inthe Journal of 
the Society of Chemical Intlustry it has been represented in 
one case as consisting merely of paraffins, liquid and solid, 
and in another as containing no aromatic compounds appli- 
cable to the manufacture of colours’ Now neither of these 
statements is quite true, although in part so. Though 
benzene is quite absent in the Jameson tar, yet in admix- 
ture with paraffins, both very small quantities of toluene 
and larger quantities of xylene are present. I have ob- 
tained their nitro-products. Now benzene, toluene, and, 
I believe, xylene, are found in the Scottish shale spirit pro- 
duced in the works of the Young Paraffin Light Company. 
This, at least, I proved to be the case in 1868. But these 
aromatic hydro-carbons are mixed in the shale spirit with 
bodies of honk the same vapour tension, belonging to the 
olefiant gas series, and the attempt to convert them into 
their corresponding nitro-derivatives results in the pro- 
duction of bodies yielding most acid and pungent fumes, 
resembling those of acrolein. Besides rendering the ope- 
ration of nitration intolerable, the acrid bodies are not 
easily removed from the nitro-benzene and its homo- 
logues. But in the spirit from the Jameson oils the 
bodies present belong to the marsh gas series mainly, and 
hence the aromatic hydro-carbons present might be safely 
nitrated, and the paraffins afterwards removed by steam 
from the crude nitro-preducts. The unfortunate circum- 
stance is that there is so little of this benzene series pre- 
sent, and the representative member (benzene) was quite 
absent from all samples I have yet examined. 

Lubricating or Burning Oils.—The chief bulk of the Jame- 
son tar, having a specific gravity of 0.960, consists of oils 
boiling between 250 deg. and 350 deg. Cent., from which 
on cooling no crystalline substance separates. These oils 
I have tested as regards their burning qualities in lamps, 
and as regards lubricating value, and I find them of little 
value for burning, and of but secondary value as lubri- 
cants. One singular feature about them is that they are 

uite devoid of ‘* blueness” or fluorescence. If these oils find 
their way into the market, I would give a timely warning 
to all those who are buyers of vegetable and animal oils, 
viz., cease to rely solely on the test of ‘‘ blueness” or 
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fluorescence of the oils you examine, as a proof of the 
presence in them of mineral oils. 

Paragin.—But a considerable proportion of oils distils 
over above 350 deg., viz., from somewhere about 400 deg. to 
the point at which pitch remains in the retort, and these oils 
do separate paraftin scale, though not so much as could be 
desired, and the paraffin wax obtained has a high melting 
point, viz., 58 deg. Cent. It is characteristic of the solid 
parattin obtained (of course in small quantity) from cer- 
tain normal coal tars, especially those obtained from 
Wigan cannel, that this paraffin possesses a very high 
melting point. The highest melting point of the paraftin 
wax made by the Scottish shale distillers is about 52 deg. 
Cent. 

Phenols.—If the crude oils boiling between 200 deg. and 
300 deg. Cent. be treated with caustic soda lye, and the 
phenols extracted in the usual way, a fairly larze propor- 
tion of a peculiar series of phenols of increasing boiling 
points is obtained in the crude extract, certain of these 
phenols resembling the constituents of the creosote of 
wood-tar. A mere trace of carbolic acid was found, but 
more of the cresols, and by far the largest bulk of the 
constituents of the crude phenol distils at from 250 deg. 
to 300 deg. Cent. The latter fraction boiling at about 
300 deg., is a resinous substance perfectly soluble in 
caustic soda, to which it communicates a red colour. 

Certain of these phenols yield blue and red colours with 
alkalis, but of no stability or value. These coloured 
alkaline salts remind one of the coloured salts of eupit- 
tonic acid, the phenol-like acid derived by the oxidation 
of Reichenbach’s wool-tar pittacal. 

Neither naphthalene nor anthracene is present even in 
traces in Jameson’s coke-oven tar. The fact that the 
specific gravity of this tar is less than that of water is a 
circumstance sufficient of itself to indicate that it belongs 
to the class of tars obtained by the distillation of coal at 
lower temperatures. I think that Jameson’s coke-oven 
tar offers a fine field of research to the scientific chemist, 
and that his labours may develop valuable fruit in a com- 
mercial sense, as well as for science; but I do not con- 
sider this tar at present, looking at its heterogeneous and 
unsatisfactory nature, a very inviting subject for present 
commercial speculation, in view of the possibility of 
getting the far more valuable real coal-tar as a coke-oven 
by-product, with its colour-yielding and purely aromatic 
constituents, : 

I have here to thank Mr. H. L. Pattinson, Jun., of 
Felling, on the Tyne, for his kindness in supplying me 
with tar from the Jameson process, with which process 
he has been experimenting, also for furnishing me with a 
large supply of the crude phenols, extracted in his works 
according to my directions. 

Closed Ovens.—We will now turn to the next species 
of ovens, viz., the closed oven, in which a purely destruc- 
tive distillation takes place. The best of this class is 
decidedly the Simon-Carvés oven, and I think I can show 
that it does its work perfectly. The Simon-Carvés oven 
is a lineal descendant, so to speak, of the Knab’s oven, 
which was the first coke oven with which a process for the 
recovery of by-products was combined. he ovens of 
Pauwells and Pernolet were intermediate steps in the 
right direction. In what direction, then, did these steps 
tend? In the direction of a more elevated temperature, 
and this advance involved continual improvements in 
construction, so as to secure the attainment of increased 
distilling temperatures. In the Simon-Carvés oven em- 
ployed at Messrs. Pease’s works at Crook by Darlington, 
the temperature attained is 2200 deg., but in the recently 
improved recuperative ovens a temperature of 3000 deg. 
may be reached at the point of actual combustion of the gas 
and previously heated air. At this place the flue walls 
are lined with silica-bricks. Although Knab’s oven, first 
Started in 1856, and furnished with side and bottom flues 
for the combustion of the oven gases, but not recovering 
by-products, was afterwards modified for such recovery 
by M. Carves himself, and was thus a step in the right 
direction, it was merely so in being a closed oven, not as 
regards the temperature, for the tar yielded was not yet 
of the right kind. Of the still more improved methods of 
Pauwells and Dubochet used at the Paris gas works, and 
of Pernolet, we read, as regards the tars produced, in the 
treatise on coal-tar distillation by my friend, Professor 
Lunge, of Zurich, these tars ‘‘ differ to some extent in 
composition from the ordinary gas-tar, and quite 
naturally, since in the case of the former the temperature 
has been much lower.” The temperature being ‘‘ much 
lower” means the introduction of paraffins into the tar, 
and the paraffins mean the comparative ruin of any 
anthracene that may be formed, together with the probable 
absence of naphthalene in the tar, and admixture with the 
members of the benzene series of lower paraffins or 
olefines. It was thus M. Carvés who first (by a modifica- 
tion of Knab’s oven) devised and constructed a coke oven 
designed for the recovery of tar and ammonia. 

I have had the opportunity some two or three months 
ago of inspecting the Simon-Carvés ovens and plant at 
work in Crook, at Messrs. Pease’s West Collieries, and 
Mr. Dixon, the manager, kindly supplied me with a 
quantity of tar and coke, obtained in the process. The 
ammonia liquor is of good strength, 6 deg. to 7 deg. T, and 
is all sold to a tar distiller in Middlesbrough, on the 
usual terms for gas liquor. Let us now examine the plans 
of the Simon-Carvés oven, and see by what means the 
high temperature already referred to is attained. These 
ovens are joined to exhausting, condensing, and scrubbing 
apparatus, quite similar to that found in the system em- 
ployed in gas works. 

I observed on inspecting the tar-well at Messrs. Pease’s 
works, that its walls, and the inside of the man-hole edge, 
were lined with a sublimate of naphthalene, and the tar 
possessed the smell and appearance of the tar from ordi- 
nary gas retorts. Now this sublimed naphthalene indi- 
cates that the condensing and cooling power are very de- 
ficient, and as I expected, the density.of the tar was high, 





for no doubt much of the uncondensed benzene and 
toluene had been carried off with the gas and burnt in the 
ovens. 

The Tar.—The Carvés tar is quite different, both in 
appearance and specific gravity, from Jameson’s. — Its 
specific gravity is 1.20, and it is black and thick, and 
smells quite differently from the Jameson product. The 
former sinks, therefore, at once in water, whilst the 
latter floats on its surface. In composition the tar from 
the Carves ovens closely resembles the tars produced in 
the large London gas works, i.e¢., it is exceedingly rich in 
naphthalene and anthracene, but less rich than some tars, 
e.g., the Lancashire tars, in benzene, toluene, xylene, and 
carbolic acid, but these it contains as richly as any London 
tar. It is, moreover, quite free from paraftins. This 
great difference in the Simon-Carves tar from that of 
Jameson is due to the fact that in the production of the 
former a close oven, a very high temperature, and a 
rapid distillation are adopted, just as is the case in the 
gas works. I said that a good deal of benzol in the 
Simon-Carves process as carried on at Pease’s must pass 
with the fuel gases intothe oven furnaces again, and so be 
burnt. Now I should like to indicate what might be done 
further, in addition tu improved condensation, and no 
doubt will be done, and so place the Simon-Carveés process 
quite beyond the reach of its rivals. 

Mellor’s Process for Recovering Benzol as Nitrobenzol.— 
A process has been patented recently by Mellor, of Patri- 
croft, for abstracting the benzol from gas, by washing the 
latter with strong nitric acid in an earthenware tower 
filled with broken glass. The nitrobenzol formed is an 
oily body, in which benzol itself is soluble, and so the 
acid mixed with nitrobenzol from one washing, and 
strengthened with sulphuric acid, can be passed down 
the tower again and again, and _ no benzol is ay through 
insufticiency of acid, for when the acid is exhausted, the 
nitro-product produced, dissolves out benzol. The ben- 
zene (the toluene is quite easily nitrified) can be then 
removed by steaming, with subsequent condensation. 
Thus both benzene and nitrobenzol might be obtained, 
though Mellor merely refers to “‘ nitrobenzol.” 

Davis’ Process.—Mr. G. E. Davis, of Manchester, has 
patented a process for refrigerating coal gases, and wash- 
ing the gases so refrigerated, with refrigerated heavy 
coal-tar oils, by which he extracts all the benzol present. 
By asubsequent wet steam distillation, the benzol is re- 
covered, may be rectified, and sold. 

Let either of these or similar processes be grafted on to 
the Simon-Carvés process—say at Messrs. Pease’s—and | 
let them extract and manufacture their own tar products 
and sulphate of ammonia, and extract the rich store of 
anthracine in their tar for the alizarin manufacturers, and 
I think they will be tempted by the profitable results 
ensuing to speedily convert all their numerous batteries 
of beehive ovens into Simon-Carvés ovens, and so turn 
what are at present waste gases and smoke into hard 
cash. 

3ut now comes the question as to the coke. Attempts 
formerly made to obtain valuable tar by-products in 
variously constructed ovens generally resulted, as we 
have said, in the obtaining, according to report, bad coke 
for blast furnace use. How is it to be explained, then, 
that the coke obtained in the Simon-Carveés process is as 
coherent, solid, and massive as could be farmer and 
yet the tar is identical with that obtained in gas works 
retorts, where a coke is made of little value to the iron- 
masters ? 

In the Simon-Carvés ovens, a very large charge, 44 tons 
of coal, is used, and this is piled up to a considerable 
height, some 6 ft. or so. The thickness of the mass is 
also considerable (about 19 in.), but not so great that the 
heat of the oven sides cannot penetrate it with sufficient 
ease to give a uniform product. Now as in the retorts of 
the gas works, the mass soon attains a caked condition, 
but being thicker, and hence being penetrated more slowly, 
it attains a more thoroughly caked or pasty stage than 
the thinner mass on the gas retort bottoms can do before 
beginning to set again, in the incipient coked stage of 
the process. But further, in the Simon-Carvés ovens, 
the superincumbent weight of a pasty mass of some 6 ft. in 
height, introduces a new and important factor in the 
production ultimately of a hard solid article—the semi- 
fused fuel maintained in a soft condition to alate stage 
by the high temperature of the Simon-Carveés ovens, be- 
comes thus pressed by its own weight, and sinking down, 
gives, on cooling, a hard solid mass. Finally, from so 
huge a charge as 44 tons, and charred under a certain 
gaseous pressure, and with a thickness of material pro- 
portionately considerably larger than is found in gas 
retorts, I believe that during the escape of the tar vapours 
from the decomposing mass, a portion of these must 
suffer almost complete coking, the pores of the mass 
becoming thus filled up, the yield of coke increased, and 
more solidity being ‘es conferred upon the coke ob- 
tained—another function of the high temperature of the 
ovens. 

In the ordinary metallurgical coking process with the 
beehive oven, and in a less degree with the Jameson pro- 
cess, we have a kind of partial combustion or oxidation 
effected in which the oxygen of the air admitted or drawn 
into the ovens plays a part, the hydrogenised portions of 
the coal being to some extent burnt away, but in the closed 
Carvés ovens purely a case of destructive distillation 
ensues. It is not to be greatly wondered at that the ap- 
pearance of the coke obtained in Simon-Carves ovens is 
somewhat different then from that obtained in the bee- 
hive and Jameson oven, not possessing the silvery glance 
of the latter though, at least, being fully as solid, hard, and 
compact. Mr. Dixon, Messrs. Pease’s manager, told me, 
moreover, that some of their customers who had taken 
both kinds of coke (the beehive and the Simon-Carvés) 
from them, preferred the latter, the new kind, and wished 





to be supplied with it entirely. sett 
I feel quite sure that the process of M, Carvés, so inti- 
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mately associated with the oven of his development and 
construction, will be the coking process of the future, 
and that anything done to extend its right appreciation 
and make known the great possibilities it offers, will be a 
service to this country. 


‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
CompiLep BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING FEBRUARY 16, 18£4. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; here none are mentioned, the 
Specification is not illustrated, 

Where Inventions are communicated from abroad, the Naiies, 
é&e., of the Communicators are given in italics, 

Copies of Specifications may be obtained at 88, Cursitor-strect, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postaye, and addressed to Mk. WH. Reaver 
Lack 


NUMBER OF APPLICATIONS FOR PATENTS, 


1883 
30 ; 


19 


1884 
February 12th 
» 13th 
»  ldth 29 
»  ldth oe ee oe 21 
», 16th <5 A a 25 
nae ae — ee 7 ] 22 
» Ith e = ca 
Total for week re. ae 430 
Total from January 1st to.————— — 
February 18th (inclusive) 3538 


146 


120 


so 


1069. Transforming Naphthaline - di-Sulphonic 
Acids into Amido-Naphthaline-di-Sulphonic Acids, 
and the Manufacture from these Acids of Yellow 
and other Dyes: J. C.Mewburn, London. (L. Mirewu/, 
St. Louis, Alsace). [4d,]—The naphthaline-di-sulphonic acids 
are obtained very readily by treating naphthaline with concen- 
trated sulphuric acid in excess at a temperature of from 160 deg. 
to 200 deg. Cent. These acids are separated by salts of lime, and 
are transformed into mono-nitrated substitution products, which 
being submitted to reduction give the amido-naphthaline-di- 
sulphonic acids. The diazo-compounds of these acids are com- 
bined with phenols, ethers, aniline, &c., to produce various 
colouring matters. (February 27, 1883). 


2715. Wedge-Shaped Balloons: G. Wellner, Brunn, 
Austria, (4d. 4 Figs.)—The body of the balloon is wedyo- 
shaped, and has, in front, a vertical edge, and at the back, a hori- 
zontally flattened surface; the upper surface is almost three- 
cornered, and is pointed in front and broad and flat at the back. 
This balloon possesses the quality of ascending and descending 
obliquely, and with its pointed end foremost. A heating apparatus 
is employed in the car whereby the rise and fall can be controlled. 
(May 31, 1883). 

2757. Moulding in Dry or Green Sand of all Metals 
or their Alloys, &c.: S. E, Seanor and J. Hill, 
Leeds, and J. Butler, Bradford. [(d. 14 Figs.)—The 
mould is built up by putting together the sand in sectional blocks, 
one, two, or more sides of each block being impressed or indented 
with the whole or some portion of the pattern, such indentation 
forming a portion of the matrix into which the molten metal is 
run. (June 4, 1883). 


2778. Machinery for Testing Strength of Mate- 
rials and Structures, and Gauges, Weighing Ma- 
chines, Dynamometers, and Pipe Joints Used there- 

, &c.: A. H. Emery, New York, [2s. 2d. 
127 Figs.)—The load beams are connected adjustably to one end 
of a pair of massive screws to which the straining apparatus is 
applied, and are supported on a movable bed having a limited 
sliding motion, and provided with springs arranged in pairs, such 
that both springs of each pair will be acted on by a movement of 
the bed in cither direction by the recoil or breaking of a specimen, 
and will restore the bed to its normal position. This specification 
contains 112 claims, and cannot be satisfactorily abridged within 
our limits. (June 5, 1883). 


2851. Flour Mills: K. J. Dance, Bristol. [6/. 1 
Fig.|—Pipes or passages are so arranged in connection with the 
flour mill and a furnace or consumer that on a current of air being 
induced through the passage the dust or impurities are drawn cff 
from the rooms or casing in which the grain is being treated. 
(June 7, 1883). 

3065. Manufacture of Plain _ and Ornamental 
Metallic Felloes or es: T. Fox, Sheffield. § [é/. 
12 Figs.]}—To produce the ordinary (J tyre, the metal is first 
rolled into a bar with tapered edges and is then passed between a 
pair of curving rolls or dies, so that the tapering and curving is 
performed at one operation. In order to secure the rubber tyre 
without cement, the extreme edges of the bar may be turned up 
or a small rib rolled thereon. The tyres may be ornamented by 
sheathing them with a thin metallic covering. (June 20, 1883). 


3070. Gas Motor Engines: J. Fielding, Gloucester, 
(10d. 26 Kigs.]}—A supplementary piston and cylinder are em- 
ployed to control the emission of the exhaust gases from the working 
cylinder, and for controlling the admission of the igniting flame 
to the combustion chamber. The charging pump piston is worked 
by means of levers and links from the connecting rod, the drawing- 
in stroke being made to occupy a considerably longer time than 
the forcing-out stroke. Referring to the illustrations, the supple- 
mentary cylinder A is connected to, is in constant communication 
with, and projects some distance into the rear end of the main 
cylinder B. The two pistons are connected together. Annular 
ports D and C are formed in the main and supplementary cylinders, 
and serve respectively for the inlet of the combustible gases and 
the outlet of the products of combustion. The annular port C is 
preferably opened by the piston slightly in advance of the port D, 
the spent products escaping by these ports from the cylinder B to 
the cylinder A, and to the exhaust A?, When the ports C are 
reclosed compression takes place. In order to ignite the com- 
pressed mixture, two small ports E E' are provided at the rear end 
of the cylinder A, and Ecommunicates (as shown in Fig. 2) with 
a tube H projecting into a closed tube G in communication with 
El, The tube G is heated to redness by a gas burner in a 
chimney F lined with refractory material. When the piston 
uncovers the port E, a small quantity of explosive mixture passes 
by the port E, tube H, tubeG, port E!, to the exhaust, thus clear- 
ing the passages ; the piston then covers the port E!, and when 
at the end of the compression stroke it isuncovered, the charge is 
ignited. The charging pump piston is worked from the connect. 
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ing rod; a bearing at about its mid length takes hold of pins 
formed upon blocks sliding within grooves in levers pivotted 
at one end beneath the crankshaft bearing. The motion is 
transmitted from these levers by means of the link L to the 
pump piston, In a gas motor engine with three working cylinders, 
the three charging pumps are formed by enlarging the front ends 
of the working cylinders, the pump and working cylinder pistons 
being connected together. The pumps and working cylinders, 
are so connected that neither pump supplies the working cylinder, 
of which it forms a a but acts in conjunction with one of the 
other working cylinders. In order to reverse the engine a suitable 
cock or valve is provided by which the connection between the 
pumps and working cylinders is reversed, ¢e.g., No.1 pump instead 
of being connected to No. 2 cylinder is connected to No. 3 cylin- 
der, and so on. In order to facilitate the starting and reversal of a 
three-cylinder engine, the charging pumps may be so arranged in 
connection with a valve or valves (conveniently a rotary valve driven 
from the main shaft) so that in one position it acts asa suction and 
delivery valve to the pumps, the pumps delivering air into a re- 
servoir, and in another position it admits compressed air from the 
reservoir to and exhausts from the pump cylinders, Two of the 





working cylinders may be used for driving one pump when com- 
pressing or one only for driving two pumps. In order to regulate 
the engine, the governor is caused when the load is reduced to 
operate a by-pass valve P (Fig. 1) which allows a portion of the 
charge to return to the pump that is then performing its drawing- 
in stroke. The governor comprises an ordinary pendulum governor 
to which a’pair of supplementary links are added. These links are 
pivotted on a common pin placed below the upper point of the 
main pendulum, and their other ends slide upon the governor arms 
and are provided with rollers which — the governor weight 
which balances the centrifugal force of the balls. (June 22, 1883). 


3100. Incandescent Electric Lamps: R. Harrison, 
Newcastle-on-' e. [6d. 12 Figs.)—Metallic pieces of 
shape are sealedin the neck of the bulb and support the carbon 
filament. The legs are connected to the limbs which project 
through the glass. The filament is carbonised whilst united to an 
iron staple in a closed vessel containing a preventive of oxidation. 
Referring to the illustration, the neck of the bulb is elliptical in 
cross section, and a slit extends some distance down each of its 
narrow sides. The carbon filament attached to the two (_-shaped 
pieces c is inserted into the bulb, the hooked ends of the pieces c 
resting on the bottom of the slits ; the angles of the hooks are 





coated with glass before insertion. The glass is then pinched or 
closed on the L. pieces, and a mandrel held in the centre of the 
neck. The tubular part of the neck is then drawn out to forma 
small tube for exhaustion. To prepare the carbon filament a 
narrow strip of wood pulp paper is bent to a U shape, and its two 
ends secured to a U-shaped = of iron wire (which may be made 
with a coil in each of its limbs) by means of paper tube and a car- 
bonaceous cement preferably containing a metallic oxide. The 
filament is then carbonised in the usual way in a closed vessel 
supplied with a hydro-carbon gas or a liquid such as vaseline or 
mercury. The bow of the iron staple is then cut off, and the ends 
of the |_-shaped pieces inserted into the coil, or the ends of the 
L-shaped pieces may be slit, and the straight iron wire inserted. 
(June 22, 1883). 


3120. Targets for Rifle Practice: R. Morris, 
Blackheath, Kent. (4d. 2 Figs.)—This consists of a fixed 
plate, on which is a bull’s-eye to be aimed at, and which is 
capable of being varied in size so as to represent at a short distance 
the visible appearance of the bull’s-eye at the long range, and a 
movable plate sliding up and down on a frame graduated to signify 
various ranges. The shooter aims at the fixed bull’s-eye (say from 
a distance of 25 yards, his rifle being sighted for 500 and the 
movable target placed at graduation 500 for 25), and if his aim is 
correct he hits the movable one. (June 23, 1883). 


3131, Apparatus for Telegraphic and Telephonic 
Communication: O.Schfflaer, Vienna. (8d. 21 Figs.J]— 
The object is to connect one subscriber on a circuit containing 
several subscribers with one of the other subscribers, the remain- 
der being disconnected. This is effected by means of polarised 
relays. (June 23, 1883). 


3134, Appliances for Cooling Liquids, &c.: F. T. 
Bond, Gloucester. [6¢. 3 Figs.}—The water employed for 
heating or cooling purposes is made to circulate in its passage 
through a series of vertical metallic circular chambers and is thus 
brought in contact with the walls to a much greater extent than 
if simply passed through the chambers. (June 25, 1883). 


3143. Apparatus for Regulating the Pressure of 
Gas: H. Devine, Manchester. [6d. 6 Figs.|—The gas is 
lead through chambers, the entrance to, and outlet from, which are 
reduced in area for the purpose of presenting repeated friction 
to, and so controlling, the passage of the gas. (June 25, 1883). 


3152. Air or other Fluid Pressure or Vacuum 
Brakesfor Railway Trains, &c.: A. G. Evans, Man- 
chester. [6d. 12 Figs.)—The object is to indicate to the driver 
when the pipes between the locomotive and _ the vehicles of a train 
are properly coupled up and perfectly reliable. A small pipe is 
arranged so as to pass and form a continuous pipe from the loco- 
motive to the rear vehicle of the train, the couplings between the 
different vehicles being automatic. This pipe communicates with 





the train pipe of the brakes at the rear vehicle of the train and 
with a pressure or vacuum gauge on the locomotive. (June 26, 
1883). 


3158. Valve Appesetns for Regulating Fluid Fres- 
sure: (C. D. Abel, London, (4. Westinghouse, Pittsbura, 
Penn., U.S.A.) [6d. 1 Fig.J}—A diaphragm subject to the re- 
gulated pressure in opposition to an adjusting spring acts ona 
valve permitting more or less escape of fluid from below a piston 
which is attached to a regulating valve and is subject to the 
pressure regulated thereby. This jinvention was fully illustrated 
and described in our preceding issue, (June 26, 1883). 


3168. Apparatus for Indicating the Position of a 
Ship’s Helm: J. E. Liardet, Brockley, Kent. [6. 
4 Figs.)—The movement of the rudder to port or to starboard 
effects the closing of one or other of two electric circuits, in 
each of which is arranged an electric lamp or an electric bell. A 
record of the movements may be kept in any well-known manner 
upon a travelling surface. (June 26, 1883). 


3173. Machinery or Appenee for Drilling or Boring 
Holes in Rock: W. Lloyd Wise, (C. W. Burton). [6d. 
14 Figs.)—The drilling or boring tool has a percussive action, and 
also receives a rotary motion and a forward feed movement, The 
drill may be driven by hand or by an electro-motor mounted on a 
carriage having three distinct movements: (1) a circular move- 
ment ; (2) a movement transverse to the track effected by means 
of a screw ; and (3) movement in a longitudinal direction. Re- 
ferring to the illustrations, the crosshead H is actuated by double 
cams I, and works between two bars C attached to the cylinder A. 
The crosshead H is connected to the piston by means of a steel rod 
E, a socket PF, andanutG. The rod E passes through a hollow 
rod M provided with helical grooves and a ratchet wheel, and 
retained in place by means of a washer Z and the back cylinder 
cover so as to be capable of a rotary motion. Two pawls fixed to 
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the cover prevent the rotation of M in one direction only. The 
nut G attached to the piston slides upon M, and thus effects the 
rotation of the boring tool. The automatic forward feed consists 
of a steel axis P carrying a cam Q passing inside the cylinder A at 
its outer end, and at its other end a cam connected to a pawl S 
caused by the —_ of a spring to operate the ratchet wheel T, 
which is provided with a long socket forming a nut upon the screw 
U. The cylinder A and the parts attached thereto are mounted 
so as to slide upon a frame attached, by means of the conical 
socket, to suitable supports. During the upstroke the piston 
operated by means of the cams I compresses the air in the rear part 
of the cylinder, and the compressed air forces the piston to make 
its working stroke when the crosshead H is released from the 
cams I. (June 26, 1883). 


3176. Machines for Forging Horseshoe Nails: 
A. J. Boult, London. (W. Werts, Philadelphia, U.S.A.) 
(6d. 12 Figs.J}—This relates to that class of machines in which an 
anvil having a concave face is combined with laterally operating 
dies for forging the edges of a nail blank, and with a forging roller 
carried round by a crank and acting in conjunction with the anvil 
to flatten and taper the shank, the objects being to control the 
motions of the forging roller and lateral dies, and to provide 
appliances for cutting the forged nail from the nail rod, and feed- 
ing the nail rod intermittently forward, and to provide means for 
heating it. (June 26, 1883). 


3178. Mechanism for Facilitating the Action of 
Magazine Rifles and other Firearms: H. S. Maxim, 
London, [10d. 19 Figs.)—The energy of the recoil of the gun 
relatively to a shoulder plate is stored upin a spring and is 
utilised for extracting the empty cartridge case, bring the next 
succeeding cartridge into position for firing, and preparing the 
arm for the next discharge. (June 26, 1883). 


3182. Galvanic Batteries: J.R. and J. W. Rogers, 
London, [2d.)—Two porous pots, the lower parts of which are 
made impervious to the solutions, are employed, one being smaller 
than, and placed within, the other. In each of the cells is 
placed a carbon plate or block and a mixture of graphite and per- 
oxide of manganese, the mixture in the inner cell being saturated 
with nitric acid and that in the outer cell with some other acid. 
The inner pot is covered over and connected with the outer pot 
by a bent tube. The two carbon plates are connected together 
and form the negative element, which is put into a cell containing 
preferably sulphorinic acid with a rod of zinc. (June 27, 1883). 


3186, Picks for Mining, &c.: G.W. Elliott, Liverpool 
(6d. 6 Figs.)—The blade is tapered from the centre, which is 
the thickest part, to each end. The head is formed with a tapered 
hole through it corresponding in taper and section with the 
blade, and sufficiently large to admit the blade as far as its centre, 
where it wedges itself firmly intothehead, (June 27, 1883). 


3189. Metallic Tubes, &c.: R. Heeley, Shirley, 
Warwick. [4d. 5 Figs.}—The tubes are formed of one or more 
parts, the edges of which are formed to clip each other, and which 
when clipped together form acompletetube. (June 27, 1883). 





3197. Firearms: W. ake, London. (J. H, 








RGD 
Brown, New York, U.S,A.) (6d. 5 Figs.|}—The hammer has a 





convex breast, and the breech block has a cam-like rear portion 
whose underside extends approximately in the same direction as 
the upper portion of the breast of the hammer, and these 
are so combined that when the breech block is shifted to open the 
breech of the barrel, the cam-like rear portion acts directly ‘on 
the convex breast to effect the cocking of the hammer. A spring 
acts on the underside of the hammer to impel it forward. A 
sleeve extends through the hammer and trigger plate and forms 
the pivot for the hammer, and a screw extends through the 
sleeve, and into the lock plates and secures the partstogether. An 
ejector and a safety catch are also described. A rifle barrel has 
in the rear of the rifling a forwardly tapering internal ‘portion, 
and at its breech a cylindrical or differently tapering portion 
adapted to fita corresponding cartridge. (June 27, 1883), 


8201. Apparatus for Heating Water or Air, &c.: 
J. H. Jo m, London, ((uillot, Pelletier, and Co., 
Orleans, France). (6d. 6 Figs.J|—This consists of a vessel for 
containing the water or fluid to be heated, a fuel holder supplying 
fuel automatically at several points of a fireplace at the lower part 
of the vessel, and means for dividing the products of combustion 
into a number of streams, and enabling the interior of the passages 
to be readily exposed. (June 27, 1883). 


3210. Propelling and Seeing Steamshi and 
Analogous Vessels: J. Stewart, Blackwall, Middle- 
sex. (6d. 3 Figs.|—One propeller and one rudder are employed, 
as is usual in the middle of the stern of the vessel] anda smaller pro- 
peller and smaller rudder are employed on each side of the 
main one, but placed lower down and furtherforward. There are 
also three keels, a centre one as is usual and two side keels com- 
mencing from the midship section and running aft. There is a 
stern-post and rudder abaft each propeller and all three rudder 
heads are connected to the same chain wheel. (June 28, 1883), 


3213. Table Trucks for Weighing Bales, Boxes, 
&c.: T. McEntegart, Liverpool. [6d. 3 Figs.|—The 
framework of the truck is mounted by a suitable axle on a pair 
of wheels, upon which it is moved from place to place. Auxiliary 
wheels are placed to the front of the main wheels, so that the truck 
can be easily handled. The goods are placed on a hinged bar 
furnished with a sharp spike for holding the goods, and fastened 
by acatch. The handles are held together by a rod or stay, in the 
centre of which is a hook engaging with the chain which sus- 
pends the truck during the operation of weighing. A batten is 
placed across the truck to prevent the goods slipping. The lip at 
the end of the framework is provided with three straps bolted to 
the truck in the ordinary manner. (June 28, 1883). 


3218. Apparatus for Mounting or Supporting Elec- 
tric Lamps: W. R. Lake, London. (J. Rantomane, 
Paris). {6d. 3 Figs.)—Incandescence lamps of small size are 
mounted on the top of atubular support having the appearance 
of an ordinary candle. The upper part of the support is provided 
with a metllic collar to which a metallic collar on the lamp is 
secured by a bayonet joint. The lower part of the support is pro- 
vided with a collar which screws into a tube provided with a 
screw thread screwing into the centre of a socket attached to the 
chandelier by a screw-threaded nipple. The conducting wires are 
attached t.» a piece of insulating material supported by a spiral 
spring bearing against a projection within the tubular support, 
the connection with the lamp being made in the ordinary way and 
maintained by the action of the spring which bears against the 
insulating material, and also against the underside of the lamp 
tending to force it out of its seat. The leads may be brought in 
through apertures at the bottom of the tubular support. The 
lower part of the tubular support serves for the reception of a 
portion of the leads. The socket may be employed for ordinary 
candles, (June 28, 1883). 

3223. Dynamo-Electric, eto-Electric, and 
Similar Machines: L. F, Lamkin, London. [(d. 4 
Figs.|—In continuous-current machines the brushes are so 
arranged that they are capable of independent adjustment. Re- 


ferring to the illustrations, Figs. 1 and 2 represent an ordinary 
commutator with brush carrier and movable brush adjustable by 
Fig. 3 is a modification of the same. 
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hand. Fig. 4 is an analogous 
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arrangement in which the position of the movable brush is con- 
trolled by a solenoid. In Figs. 1 and 2 the holder of the movable 
brush C is adapted to slide in the curved slot D, and is fixed by 
means of a washer and nut. Fig. 3 shows the movable brush 
holder secured to a movable sector S, pivotted on the axis of the 
commutator, and guided by a fixed pin P. Fig. 4 shows an 
arrangement in which the position of the brush C is automatically 
controlled by the solenoid B and spring F. (June 29, 1883). 


3229. Manufacture of Chromates of Soda, &c.: E. P. 
Potter and W. H. Higgin, Bolton. [4/.)—The mono- 
chromate solution is first neutralised by an acid to precipitate the 
silica and alumina, and the solution is then concentrated with a 
separation of foreign salts, the requisite amount of acid is added, 
the crystals filtered out, and the solution concentrated at a low 
heat in an oxidising atmosphere. (June 29, 1883). 


3230. Concentration or Purification of Commercial 
Sulphuric Acid: W. J. Menzies, St. Helens, Lanc. 
[4d.]—The commercial acid is treated with nitric acid or other 
oxidising agent, and the arsenic and iron salts then precipitated 
by boiling in an iron vessel. The boiling is continued and the 
fumes condensed as pure hydrated sulphuric acid. (June 29, 1883). 


$233. Electric Arc Lamps: C. Wuest, Zurich, 
Switz. (6d. 6 Figs.])—The carbons are fed forwards by means of 
rollers, the are being regulated by means of solenoids operating, 
by pawl and ratchet wheels, a wormshaft having worms gearing 
with wormwheels fixed to the rollers. Referring to the illustra- 
tions, the carbon rods pass respectively between two pairs of 
rollers r1 r2 and r! 7 and are also guided by fixed rings ff'. The 
rollers 72 r# are provided with worm teeth gearing respectivelv 
into right and left-handed worms S S! formed on spindles connect«d 
together by an insulating coupling, the pitch of the screws 
being equal or one double that of the other, according as alter- 
nately or continuous currents are employed. The worms § S! 
are operated by means of the electro-magnet E, the armature a of 
which is supported by a lever h pivotted onan axle and the top end 
of which is provided with a piece of ebonite for operating a slid- 
ing block t as hereinafter described. A spring tends to force the 
armature away from the magnet, The to-and-fro motion of the lever 
h is utilised to operate the wormsS S! by meansof two light rods p 
provided with spring pawls operating on opposite sides of a 
ratchet wheel R, having two rings of teeth (corresponding to the 
two pawls) inclined in opposite directions so that the worms may 
be rotated in one or the other direction according to which pawl 
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isin gear. This is effected by means of two solenoids N (one of 
which is in the main circuit, and normally counterbalances the 
action of the other which is in a’shunt circuit) having a common 
core suspended from links n! n? (Fig. 2), and which draws the rods p 
horizontally to one side or the other, thus causing one or other 
of the pawls to gear with its ratchet teeth. The electro-magnet E 
is arranged in a branch of the main circuit, and in order 
to cause this branch circuit to be broken during the whole 
receding motion of the armature and closed during the for- 
ward motion, it is led to a sliding block ¢ operated by the lever 
h, and pressed upon a plate by a light spring. An insulated 
metallic pin passes through this plate, and when the sliding block ¢ 
is standing upon it and making contact with it, the branch 
circuit is completed, but when the block tis moved from above 
the pin, the circuit is broken. The block ¢ is operated by the 
lever at the extremities of its movement to break the contact 
when the armature is attracted, and make it when not attracted. 
In order to avoid the continual movement of the arma- 
ture of the electro-magnet, the pin is formed at its lower part 























as a frame provided with two adjusting screws resting upon 
an insulated flat surface of a horizontal shaft, which, when the 
core of the solenoids N is drawn in either direction, is rotated and 
inclines the surface, raising the pin and permitting the block ¢ 
to make the contact. The two electro-magnets A and B are 
respectively in the main and in a shunt circuit, and the magnet 
B operates, when the length of the are is too great to shunt the 
current through the resistance m (Fig. 2) across the terminals, 
but should the carbons feed’ together this contact is immediately 
broken by the magnet A. (June 29, 1883). 


3236. ay 7 and Wheels: T. Smith. Brockley, 
Kent. (6d. 2 Figs.]—The bossis formed in separate parts, each 
part consisting of a solid segment of the boss, projectimg pieces 
and seats for the similar alternate projecting pieces upon the adja- 
cent segment, the separate parts being held together by bolts or 
screws. The arms for wheels or pulleys are made of a bar having 
its outer end split and separated Both: in the direction of the plane 
of the wheel or pulley, and in a direction transverse to that 
plane. (June 29, 1883). 


3238. Manufacture of Cartridges: H. E. Newton, 
London, (La Société Anonyme Dynamite Nobel, Isleten, 
Switz). {4d.}—A waterproof envelope is established around the 
explosive by sealing the wrapped paper on the envelope with warm 
fatty mixtures. (June 29, 1883), 


3239. Ro Engines: Frost 
and T. T. Bond, Luton, (6d. 9 Figs.)—This relates 
toa high-pressure compound rotary engine. The cylinders are 
placed in line, and the pistons secured to bosses on the main 
shaft. The high-pressure cylinder is arranged to cut off at any 
desired part of a revolution, and exhausts at about seven-eighths 
of a revolution into the low-pressure cylinder. (June 29, 1883). 

3240. Making a Kind of Fibrous Ligneous Cellulose 
Suitable for Paper g, &c,; A. M. Clark. 
London. (2. Blitz, Paris). [4d.)—Hydrosulphite of soda (or 

tash), caustic soda (or potash), and vanadiate of ammonia dis- 
solved in hydrochloric acid are mixed with wood pulp. (June 29, 
1883). 

3244. Automatic Electric Signalling spustenee 
for Railways: H. J. Haddan, London. (H.C. Reher, 
Hamburg). (4d. 7 Figs.j|—The train operates a pedal contact 
apparatus, comprising a lever pivotted ona pin, and kept in an 
upright position by springs by means of lateral noses resting on 
the heads of bolts. The contact piece is mounted on, but insulated 
from a pin pivotted to a casing, and resting with one end on 
a washer, and makes contact with an insulated platinum plate. 
(June 30, 1883). 

3246. Obtaining Salts of Ammonia from Combus- 
tible Gases: J. Addie, Glasgow. (J. Addie, Bilbao, 
Spain). [(4d.]—Sulphurous acid is mixed with the gases to fix 
the ammonia, the sulphate of ammonia being condensed by water, 
and oxidised by forcing or injecting air into the solution. Sul- 
phur or sulphur compounds may be mixed with the fuel, and the 
gases be subjected to the action of scrubbers. (June 30, 1883). 


3251. Machines for Drilling or Perforating Rocks, 
&c.: T. RR. Jordan, London, (6d. 8 Figs.J|—The drill bar 
b is screwed through the piston or plunger a, and by means of a 
roller on a pin h fixed on a collar on the piston, which roller is 


Ww. . Manchester, 


acted upon by the spiral cam d, the piston is drawn back and com- 
presses the spiral spring c, and when the roller is released from 
the action of the spiral cam, the plunger is moved rapidly forward 
by the spring. Compressed air may be employed instead of the 
spring c. In order to effect the feed of the drill bar, a ring Z 
surrounding the lower part of the plunger has three wedge-shaped 





slots in it, in each of which slots a small steel roller is placed, 
These rollers are held in contact with the plunger by springs, and 
by reason of their wedge shape, they grip the plunger when the 
ring / is rotated in one direction and release it when the ring is 
rotated in the other. The rollers are inclosed by the nuto. Two 
pins p — from the ring J and extend into curved slots, and 
cause the ring 7 to be rotated first in one direction, and then in 
the other during the reciprocating motion of the plunger. The 
construction of the collar supporting the pin h is similar to the 
collar 1, and moves to and fro between guides preventing the 
rotation of the plunger in the opposite direction. The rotation of 
the drill-bar is effected first in one direction and then in the other 
by means of the cam on the main shaft acting upon a collar, so 
as to cause it by means of a key to rotate the drill bar. A spiral 
spring retates this collar in the opposite direction. The collar is 
mounted so as to be free to rotate, but is not capable of longi- 
tudinal motion. (June 30, 1883). 


$254. Manufacture of Horse Nails: J. A. Huggett 
and J. Swalwell, London. [6d. 10 Figs.|—This consists 
in rolling a double bar, dividing it longitudinally and punching 
nails from such divided bar ina machine which at each recipro- 
cation indents and spreads the edge of the bar, and also in another 
place punches out a nail from the bar in such manner that the 
metal previously compressed forms the point of the nail. (June 


30, 1883), 
3255. yy for Exhausting, oreing, and 
Pumping Gas, Air, and other Fluids: W, B. Wright, 
5 Figs.|—This is a rotary pumpin which the 
vanes are placed tangentially or nearly so to the shaft and are 


London. [éd. 

actuated by slippers working in grooves, the object being to 
obtain for the working chamber between two of the vanes as 
large a division as possible of the circumference of the casing at 
that part which is of the greatest capacity. The cylinder is pro- 
vided with relief ports in communication with the usual ingress and 
egress ports and which relief ports are so arranged that when the 
inlet of gas is cut off between any two of the vanes the outlet 
relief port is opened. (June 30, 1883). 


3272. Gas Motor Engines: G. J. Kirchenpauer and 
L. H. Philippi, Hamburg, Ge: . (6d. 18 Figs.J— 
During the working stroke the front of the piston compresses air 
into a receiver, from which it enters at the commencement of the 
new stroke behind the piston, simultaneously forming the explosive 
mixture, and then advances by ita expansion the piston to that 
position corresponding with the degree of admission where the 
ignition of the explosive mixture takes place. The illustrations 





represent detail views of an engine constructed to use aliquid hydro- 
carbon. During the back stroke, air is drawn into the front part of 
the cylinder through the cock A, which is then in position shown in 
Fig. 2, it being drawn all around the cylinder. The air is, during 
the working stroke, forced, by means of the valve A, into the 
receiver R by means of the passage shown in dotted lines (Fig. 2). 
The receiver R is connected with the back part of the cylinder by 
a cock B. Fig. 3 shows the position of this cock during the first 
part of the outstroke, the small perforations n (Fig. 4) in the valve 
having first passed a channel opening towards the petroleum tank 
K (Fig. 1), and thereby filling with liquid, which is blown into 
spray, and forms an explosive mixture. 
nects the cylinder to the exhaust F. The ignition is effected by 
the cock C, the figure showing it just filled with explosive mixture, 
O being the igniting hole. (July 2, 1883). 


3275. Electrical Railways and Tramways: W. A. 

» Portrush, Antrim. [6d. 8 Figs.|—In an electric 
railway wherein a car carries one or more metallic contact makers 
which rub against an electric conductor, the contact makers are 
constructed of an elliptic or bowed spring furnished with a shoe or 
wearing piece on its convex surface, which is adapted to come in 
contact with the conductor. Figs. 1 and 2 representa usual form 
of the contact brush, A Al being the two parts of the spring 
attached to a projecting metallic arm B passing through metallic 
slides attached to but insulated from the car, and held in position 
by spring catches orscrews, Too great an expansion of the spring 











is prevented by means of the chain E and adjustable nut F. The 
conductor is mounted by placing it at the underside of an in- 
sulating, supporting, and covering rail carried by brackets, and 
the contact maker is pressed upwards against the conductor. 
Fig. 3 gives a general view of the system, the metallic conductor 
being carried on the under side of rigid conductor K suspended 
from the bracket J. The conductor is insulated at the top. 
(July 2, 1883). 

$277. Electrical Railways and Tramways: W. A. 
Traill, Portrush, Antrim. [6d. 5 Figs.|}—The conductor 
of electric railways is inclosed in an envelope or casing laid be- 
neath the ground, and provided with a longitudinal opening to 
admit of one or more contact arms. Referring to the illustration, 
the casing consists of a cast-iron tube A having a narrow longitu- 
dinal mouth or slot along its upper side inclosed between flanged 
lips that rise up to the level ground. The contact arm which 
travels in this slot is encasedin a protective sheath from which it 
is insulated. The casing is provided with suitable manholes and 
drainage outlets, The tube A is provided at intermediate points 
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with sole-plates B and wings C, to which the tram rails are secured, 
The conductors are carried by insulated supports on internal 
bridge pieces or struts E. The contact brushes are preferably 
those described in the preceding abstract. The conductor consists 
of a barof T iron or copper, a continuous metallic connection 





being maintained by U-shaped expansible connections and fish- 
plates. The conductor is preferably placed to one side of the 
tube. (July 2, 1883). 


3278. Electrical Conductor for ag ay Tele. 
phonic, or Similar ses: H. H. e, London. 
(T. H. Dunham, Boston, U.S.A.) [6d. 4 Figs.J—The conductor 
consists of one or more wires placed between two laps of raw 
cotton, the fibres of which are cemented together by tar or the 
like. Referring to the illustration, a series of rollersC! . . . C4 are 
mounted in boxes secured to the side of the vat A. The lap of 
raw cotton is first drawn from the reel E' through the vat A, and 
laid on a lower endless web passing between the rollers C!... C4 
and over guide rollers d. The conductors are passed through 
guide holes in the plate #1, and over the lower lap E!. The 























upper lap is drawn over and evenly laid on the conductors. The 
upper web is lowered until it rests on the upper lap. The vat is 
then filled with hot tar, and the rolls made to revolve, the rolls C 
being smooth and the others grooved, and the last pair I being 
above the tar. If single insulated conductors are required, the 
flat roll is caused to pass through revolving knives as shown in 
Fig. 2. (July 3, 1883). 

3291. Manufacture of Arseniate of Soda: F. C. 
B e, Accrington, Lanc. § (2d.)—Arsenic acid is mixed 
with common salt and heated in a furnace, the hydrochloric acid 
disengaged being collected in towers or scrubbers. (July 3, 1883). 
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3292. Marine Danger Signals: 
U.S.A. (6d. 6 Figs.|—This relates to 
signals by currents of steam, air, or other fluid driven through an 


acoustic apparatus such as a fog siren. 


3300. Apparatus and Machinery for Use in the 
Manufacture of Springs: W. R. e, London. (C. 
Mace, Philadelphia, U.S.A.) (8d. 13 Figs.)—This comprises a 
machine provided with cam wheels in combination with feed rollers 
and other devices whereby sheets or strips of steel of any desirable 
length are brought each into a continuous coil, being softened by 
passing through a heating chamber preparatory to the coiling 
operation. They are afterwards passed through the machine and 
heating and chilling chambers and subjected to a proper heat 
continuously for tempering them. (July 3, 1883). 


4962. Be: Blocks with Vegetable Parchment 
or Parchment Pa; B : M. Frenkel, Berlin. 
(F. W. Uliers, Berlin). (6d. 17 Figs.}—The bearings are coimn- 
posed of pressed packets of the paper or parchment in such 
manner that the leaves are always normal to the convex surface of 
the shaft, journal pressure, and journal friction. (October 17, 1883). 


4964. Transmitting and Reproducing Sounds at a 
Distance : A. G. Brookes, London. (7. V. Vail, Boston, 
U.S.A.) [6d. 8 Figs.J}—The transmitter consists of two coils in 
the battery and line circuit respectively, and means for vibrating 
one of the coils in correspondence with articulate vocal utterances. 
(October 18, 1883). 

R. H. B (Ff. Myers, 


Machines 
Horseshoe N 7% . Brandon, P: 
U.S.A.) [6d. 18 Figs.}—The machine comprises dies for cutting 
and forming the blanks from a metal plate, and a header to spread 
and thicken the heads of the blanks and mechanism for enabling 
the metal plate to be held and turned correctly to present its end 
to the action of the dies and header. (October 24, 1883). 
UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


(July 3, 1883). 
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THE MINERALOGICAL SocreTy.—A meeting was held at 
the Museum, Jermyn-street, on Tuesday, February 12, 
Rev. Professor Bonney, F.R.S., President, in the chair. 
Messrs. T. Vaughan Hughes and W. Lemmons were 
elected members, and the Grand Duke of Leuchtenberg, 
M. E. Bertrand, and Professor von Lang corresponding 
members. The following papers were read : The Pre- 
sident, ‘‘ Note on a Case of i cheemmeah of the Quartz 
Constituent of Granite by Fluor Spar ;’ Mr. W. Lem- 
mons, ‘On an Arsenical Copper Ore, ‘Garbizite,’ from 
Montana, U.S.A. ;” Dr. C. O. Trechmann, ‘‘On an Altered 
Siderite from Alston Moor ;” the President, ‘‘ Notes on a 
Picrite (Palzopinite), and other rocks from Gipps Land, 
and a Serpentine from Tasmania.” Professor wry on 
invitation z the President, submitted some slides of 
dust from the volcano of Krakatoa, which were exhi- 
bited under the microscope, and explained the principal 
features noticeable in these deposits. The President ex- 
hibited some slides of dust from Cotopaxi, which had 
fallen on Chimborazo at a time that Mr. Edward 
Whymper was ascending the latter mountain, 
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LITERATURE. 
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+t of Soap-Making ; a Practical Handbook of the 
sg on Marcy. Hard ee Soft Soaps, Toilet Soaps, ec. 

Including many New Processes, and a Chapter on the 

Recovery of Glycerine from Waste Leys. _By ALEXANDER 

Warr. With numerous Illustrations. London; Crosby 

Lockwood and Co. : 

In a short preface, the author of this book modestly 
disclaims all pretension to originality, assuming 
only the credit due to an industrious compiler 
from many sources, and to a painstaking recorder of 
some of the chief processes in a great and ancient 
industry, unrepresented previously in this country 
by any special volume devoted to it. We think the 
readers of Mr. Watt’s work will be disposed to 
accord to him more credit than he appears to con- 
sider his due, and manufacturers will doubtless 
derive much useful information from its pages. 

Whether or no the soap sold at the shop of the 
Pompeiian merchant was imported or home made, 
it appears undoubted that the art was well known 
and practised in France before it was carried on in 
Italy, and that the Romans transplanted and fos- 
tered the industry after their conquest of Gaul. 
The earliest soap factories were probably established 
at Marseilles, where the raw materials used—olive 
oil and soda, the latter obtained from the ashes of 
seaweed—were procured in great abundance, but 
not, it would appear, in sufficiently large quantities 
to meet the demand for the pes Foes article, 
since oil had to be imported from Italy and barilla 
from Spain, to make good the deficiency of native 
materials, even in those early days. Olive oil and 
crude soda were employed wholly, in France, until 
the beginning of the present century, when various 
developments commenced, new materials were in- 
troduced, and more scientific processes began to 
replace ancient usages. It was probably about 
the fourteenth century that soap-making was in- 
troduced into England, and in the seventeenth the 
first patent, which probably had no value, was 
granted to a Messrs. Jonesand Palmer. But, as in 
France, it is only since eighty years that the real 
progress borrowed from that country in the art, 
commenced. Leblanc’s method for the manufac- 
ture of soap from common salt, was developed at St. 
Helen’s by James Muspratt, a process since super- 
seded, but one brilliant for its once great merit, and 
the important commercial benefits that followed it. 
Later, Davy, Dalton, Chevreul, and other chemists 
brought applied science to bear upon the question, 
while a number of minor improvements con- 
tributed by different inventors, helped to bring the 
industry to its present state of perfection. But it 
is only of recent years that the enormous waste of 
glycerine set free in manufacture was stopped, and 
in 1856 it was stated at the Society of Arts that a 
loss of over 180,000/. a year was incurred from this 
cause. 

The combimation of fatty matters with alkalies, 
under the action of heat, isa chemical one, in which 
the component parts of the former assume acid 
properties, and in the course of this change or 
saponification, glycerine is liberated, and remains 
in the waste leys or soda solution. This was 
Chevreul’s discovery, on which the system of eco- 
nomic soap production is founded, and it, as well as 
Liebig’s subsequent investigations on the same lines, 
are dealt with at length by the author. 

The various apparatus constituting a soapmaker’s 
plant are neither numerous nor intricate. They 
consist chiefly of pans or kettles of cast or wrought 
iron set in brickwork, fitted internally with coils 
of steam pipes, and provided with a pump, the 
inlet of which can be adjusted to different levels ; 
of wrought-iron ley tanks for holding the caustic 
soda solutions ; of frames for holding the finished 
soap; and of a number of smaller appliances for 
handling, mixing, and cutting the product. The 
materials used are much more numerous, and a 
glance at the well-arranged index of the book, 
shows an almost endless list of substances all of 
which play a more or less important part in the 
manufacture. But the greater part of them are 
mere accessories employed in the production of 
fancy soaps, to affect the colour, density, or perfume. 
The materials which form the basis of all soap 
manufacture are not very numerous, and belong to 
two groups, the oils and the alkalies. Of the former 
there are olive oil, tallow, lard, palm oil, cocoa-nut 
oil, castor oil, bone grease, horse grease, kitchen 
stuff, tallow oil, fish oils, resin, and recovered 
grease. The latter include caustic sodas, potash, 
silicate of soda, china clay, and sulphate of soda. 





The different fats are employed, some in combina- 
tion for certain of the higher classes of soap, and 
others also combined for the cheaper varieties, 
although ‘kitchen stuff,” melted down, is largely 
used for curd soap. Of the alkalies, soda is em- 
ployed for making hard, and potash for soft soap ; 
silicate of soda is practically an adulterating 
material, as is also china clay, while sulphate of 
potash is important in the production of cheaper and 
of very hard classes of soap. The preparation of 
caustic leys is very simple. As recommended by 
Messrs. Ch. Tennant and Co., of St. Rollox, layers 
of fresh burnt lime slaked with a little water, are 
alternated with an almost equal quantity of soda 
ash ; the top layer is of alkali. After this has stood 
for two hours, the vat is filled with water and left 
for fifteen or sixteen hours, when the liquor is drawn 
off carefully, and the vat refilled. The process of 
standing and drawing off is then repeated, a weaker 
ley being the result, and a third solution is after- 
wards obtained, so weak, however, that it is only 
serviceable as a substitute for water in obtaining 
the first solution, which in practice is mixed with 
the second. Caustic potash ley is made in the 
same way, except that 80 parts of lime to each 100 
parts of potash are employed. 

Manufactured soap may be divided into two 
groups, hard and soft, the former to a limited 
extent, and in dealing with small quantities for toilet 
soap, &c., being produced by a cold process. Ac- 
cording to the material employed, the treatment of 
course varies. In that made from oil, of which 
the Marseilles soap is the great representative, 
each 100 Ib. of oil requires 54 lb. of caustic soda 
ley, at 36 deg. Baumé, to produce perfect saponifi- 
cation. The process is briefly as follows: The ley 
is first run into the pan, and to this, when boiling, 
is added 1600 lb. of oil. The mixture, which is kept 
constantly stirred, is soon brought to a pasty 
consistency, and the boiling is maintained for 
eighteen or twenty hours, evaporation being made 
good by the addition of weak ley. When the 
oil has been completely neutralised, salt or a 
concentrated solution of it is added gradually to 
separate the water which is held in suspension ; 
the saponaceous mass then assumes a flaky ap- 
pearance, the heat is shut off the pan, and the 
mass is allowed to rest during a few hours. Then 
the ley is drawn off from the bottom of the pan. 
The next operation is to gently boil the soap in 
a strong solution of caustic alkali, to which 8 or 10 
per cent. of common salt has been added. This 
goes on from eight to fifteen hours, when heat is 
again withdrawn, and the leys run off after sub- 
sidence. The soap thus finished is white and firm, 
containing from 16 to 25 per cent. of water. 
Mottling or marbling the soap is then effected by 
the addition of small quantities of sulphate of iron. 
From the pans the soap is transferred to the frames 
for hardening, and subsequent cutting into the de- 
sired sizes. Three pounds of olive oil produce 5 lb. 
of marbled Marseilles soap. In the production of 
yellow soap, tallow, palm and other oils, and resin 
are the ingredients, about half the quantity of the 
latter to the charge of tallow being used. Resin is 
also used alone for cheaper products, the process 
being, in general outlines, similar to that already de- 
scribed. Making soap by the cold process is a very 
simple matter. The materials, for example, tallow, 
lard, and oil, in the desired proportions, are melted 
in a pan, and maintained at about 120 deg., the ley 
at about 36 deg. Baumé being gradually added, and 
the mass kept stirred during some hours, when 
saponification will be complete, and the soap is 
ready for the frame. The author devotes two 
chapters to so-called ‘‘ cheapened soaps,” that is, to 
products adulterated with more or less harmless in- 
gredients, and a third is added to disinfecting soaps. 
To this and to the several ones succeeding on 
saponification under pressure, we can only allude to 
in general terms, they are clearly and concisely 
written, and appear to be comprehensive and 
complete. 

The manufacture of soft soaps is a very important 
branch of the art, this material being largely used 
in many industries. As already stated, potash leys 
are used for this purpose, the peculiarities of this 
solution being that soap made from it never becomes 
hard, that it always contains a large percentage of 
water, and that the leys cannot be separated from 
the soap; for this last reason, care has to be 
exercised not to introduce any excess of alkali. 
A variety of materials are employed, whale, 
seal, and cod oil; olive, hempseed, rape, colza, 
poppy oil, and tallow. The fatty matters are com- 








bined, and subjected to moderate heat until they 
are thoroughly liquefied, when a weak ley, of 
6 deg. to 8 deg.,’is added, and the mixture is boiled 
for some hours; after this a stronger ley, 12 to 15 deg. 
Baumé, is added, and the boiling process continued. 
Finally, the strongest (22 deg. to 25 deg.) ley is put 
into the pan, and the boiling resumed. The sec- 
tion of Mr, Watt’s book on toilet soaps appears to be 
very complete, but it calls for no notice at our hands, 
as it refers to supplementary and minor processes, 
by which the cruder article is converted into objects 
of luxury. The same remark applies to several 
succeeding chapters: On alkalimetry, and methods 
of determining the percentage of real alkali in com- 
mercial soda ash, potash, and caustic alkali; on 
methods of analysing or assaying soaps; and on 
bleaching and purifying oils and fats. We must, 
however, devote a few lines to the important pro- 
cess of recovering glycerine from the spent leys, by 
which so large an economy was effected in the soap 
manufacture. Before this waste product was saved, 
glycerine commanded a high price, but, as we have 
seen, it is only of late years, comparatively, that 
practical methods for its recovery from the soap- 
maker’s waste, have been in large practical use. 
Mr. Watt gives descriptions of nine different modes 
of recovering the glycerine, of which we may men- 
tion that of Mr. B. Young. This consists in plac- 
ing the waste ley in evaporating pans, fitted with 
steam coils. The alkalies are then neutralised by 
sulphuric acid, which is added with an equal amount 
of water, in the proportion of two gallons to each 
forty gallons of ley. The mixture is then con- 
centrated to one-tenth of its original bulk, when 
it is strained to free it from fat and other im- 
purities. Carbonate of lime is added, and it 
is again evaporated till it begins to assume a 
pasty consistence. It is then placed in a centri- 
fugal separator, by which the glycerine is expelled, 
leaving behind the salts of soda, lime, &c. Subse- 
quent distillation effectually purifies the glycerine 
and completes the process. It is to be regretted 
that more space was not devoted to this part of the 
subject, and that the author confined himself sim- 
ply to the description of a number of methods 
without giving the reader any idea as to which has 
been found of actual value in commerce, while in- 
formation is wholly wanting on the quantity of 
glycerine that may be obtained from a given charge, 
and many other points that would be of interest 
and value. The chapter on miscellaneous soaps, 
which follows the one just named, appears to be 
misplaced, and should have formed a part, or pre- 
ceded that on miscellaneous processes, in which a 
large number of saponaceous compounds are de- 
scribed. The book concludes with a number of 
useful notes and tables, and with a copious and 
well-arranged index, which adds largely to its value. 
We expressed our opinion of Mr. Watt’s work at 
the beginning of this notice, and need not there- 
fore repeat it, but we may add, that we think the 
publishers would have done well had they shown a 
little more liberality in illustrating the book. Care- 
ful engravings from actual plant would not have 
been costly, for there are but few illustrations ; 
these would have enhanced the value of the pub- 
lication, whereas the few rough diagrams scattered 
through its pages can scarcely fail to diminish it. 
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BRITISH NAVAL GUNNERY. 
(Continued from page 136.) 

Means of Rotating Shellss—We have already 
referred to the use of studs on projectiles, as a 
means,in combination with the grooves in the gun, 
of producing rotation. These studs are fitted to 
nearly all projectiles for muzzle-loading rifle guns 
at present, but, apart from other disadvantages, it 
has been found that they are a source of weakness 
to the wall of the projectile into which they are 
secured by dovetailed recesses. Another means of 
rotation has, therefore, been devised, by means of 
gas checks. When heavy guns came largely into 
use, it was discovered that the rush of gas round 
the base of the projectile caused erosion of 
the bore of the gun, and further, that there was 
a loss of power owing to the escape of pressure. 
Hence the gas check was devised. It was at first 
simply a metal plate placed on the base of the 
projectile, so that, on firing, the force of the pow- 
der gas pushed out the side of the plate against the 
sides of the gun and into the grooves, and so pre- 
vented the gas from escaping. It was found 
that this arrangement was not quite effectual in 
sealing the bore, as the edges of the plate did not at 
once close the grooves of the rifling, hence the later 
patterns of checks have studs on them. Experience 
showed that rotation could be given by this means, 
and studs on the projectile are being abolished, 
the gas checks being made to do double duty. 
The studs are placed on the gas check, and 
the base of the projectile being roughened, the 
force of the gas presses the check firmly to it, 
while at the same time it sealsthe bore. The studs 
on the check being forced to follow the rifling, the 
whole projectile is rotated. 

In breechloading guns the gas check is part of 
the projectile, and is called a rotating band. It is 
shown in Fig. 57. The projectile being pushed in 





from the breech, the gas check can be made larger 
than the bore of the gun. In loading, the pro- 
jectile is advanced until the rotating band comes 
in contact with the grooves of the rifling. We 
should observe here that, in breechloading guns, 
the grooves are more numerous, narrcwer, and 
shallower than in muzzle-loading guns, so that the 
rotating band need not have projections, but it is, as 
will be seen, grooved circumferentially, so as to facili- 
tate the compression of the metal. In some of the 
breechloading guns a much narrower rotating band is 
used. Until lately this has been soldered on, but 
Mr. Vavasseur, of the London Ordnance Works, has 
invented a method of fixing the band by compres- 
sion. A groove is made round the hase of the shell, 
and the copper ring, which is originally of the same 
internal diameter as the external diameter of the 
shot, is compressed into it, its independent rotation 
being prevented by nicking. 

Means of Bursting Shells. Fuzes.—Fuzes may be 
classed under two headings, ‘‘ Time” and “ Per- 
cussion.” 

1. The principle of time fuzes is as follows : 

The fuze is placed in the shell, and on the explo- 
sion of the charge a column of fuze composition, 








which burns at a certain known rate, is ignited. 
The fuze is so arranged that communication can 
be made between the composition and the powder 
in the shell by boring a hole at any desired point in 
thelength of the fuze column, so that when the latter 
has burned down this amount, the flame from the 
burning composition is communicated to the burst- 
ing charge, and the shell is exploded. 

Fig. 58 showsthe outside of a 15s. time fuze, which 


is the wooden fuze principally used for both muzzle- 
loading and breechloading guns. 
Fig. 59 shows a section of the same fuze placed 


in the shell. The action may be briefly described 
as follows: On the explosion of the charge, the 
shell is violently jerked forward and the detonating 
arrangement A in the head is caused to ignite the 
composition B. The composition burns down until 
it reaches the spot where the hole has been bored (as 
shown at D), the powder in the channels C C is 
ignited, and the flash is conveyed immediately to 
the bursting charge in the shell. 

A metal time fuze is also used for some of the 
old Armstrong guns, but their cost being consider- 
ably greater than wooden fuzes, the latter are more 
generally adopted ; there can be little doubt, how- 
ever, that metal time fuzes will be eventually used 
for all guns. We annex a diagram of this form, 
Figs. 60 and 61. The principle is the same as 


Fig. 61 


that of the wooden fuzes, though the details are 
different. In this fuze, A is the detonating ar- 
rangement which ignites on the explosion of 
the charge, the flame being conveyed from the 
powder B through the hole C to the composition, 
which is placed round the collar D. It then burns 
to the point where the chamber E is adjusted, the 
fire then passes through it and round the neck F, 
into the blowing chamber G, and so into the charge 
of the shell through the bottom of the fuze. The 
great desideratum is to get a time fuze that can 
be fitted in the base of the shell, since in the 
common shell the fuze always gets displaced on 
striking, causing premature explosion, and in the 
shrapnel the construction would be much simplified 
could this be done. The great difficulty is to 
devise an arrangement strong enough to resist 
being blown in by the explosion of the charge, but 
this is in a fair way of being overcome, and we 
may ere long expect to see such fuzes generally 
introduced. 

Percussion Fuzes.—A percussion fuze is one that 
explodes a shell on striking an object. There are 
two kinds of these used in the service, one which 
explodes the shell on grazing the water or earth, 
and the other which requires a direct blow against 
some hard object, such as a stone wall or a ship’s 
side. 

Figs. 62 and 63 show the former, which is called 
the Royal Laboratory fuze, and Figs. 64 and 65 the 





latter, the general service percussion fuse. A short 


description of these fuzes will enable the reader to 
understand their general action. 
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A is fixed inthe head, and a feathered loading plug B 
rests in the hollow of the fuze, being kept in place 
by a brass guard C, which rests on the feathers D. A 
safety pin E insures the plug from being displaced 
accidentally. When the fuze is to be used it is 
placed in the head of the shell, and the safety pin 
withdrawn. The action is as follows : On the ex- 
plosion of the charge, the guard C flies to the rear, 
breaking the feathers D, and passing to the 
bottom of the fuze. On the shot striking, the plug 
B and guard C fly forward together, and the de- 
tonating composition in the head, coming in contact 
with the pin A, ignites. The flame passing through 
the hole F ignites the powder in the shell. 

General Service Percussion Fuxe.—The body of the 
fuze A is hollowed out as shown in Figs. 64 and 65. 
The bottom is closed by a brass disc B ; a plug called 
the cone plug C, hollowed out to contain powder, and 
with three fuze holes X, is placed in the bottom of 
the interior, supported by a brass wire D, and sur- 
rounded by a lead cup E. Above this, and between 
it and another plug F, called the steady plug, rests 
a ball E covered with detonating composition The 
steady plug has an annular groove Y running round 
it filled with detonating composition, and connected 
with holes Z to allow the flame to pass through. 
A brass ball G rests on a hollow on top of this plug, 
and the whole is kept in place by another plug H 
called the top plug. 

On the explosion of the charge the sudden start 
of the projectile gives the cone plug Ca tendency 
to pass through the bottom of the fuze ; this it does, 
breaking the suspending wire D, and crushing up 
the lead cup E, this latter being forced into the 
annular space round it, holds the plug during flight. 
The cone plug falling, the ball E and the steady 
plug F also fall, thus freeing the little brass ball G, 
which lies between H and E alongside the inside 
wall of the fuze. Should the motion of the projec- 
tile be unsteady, the ball E is also released from its 
supports, and lies between the steady and cone plugs 
Cand F. On the projectile coming in violent con- 
tact with anything, the whole interior of the fuze is 
thrown forward, the detonating composition of the 
large ball being struck violently, ignites, and the 
flame passing down through the air-holes X, ignites 
the powder in the shell. Should the flight of the 
projectile have been so steady as not to throw this 
ball clear of its supports, the fuze is exploded by 
the small brass ball G striking against the detonat- 
ing composition in the groove Y, whence the flame 
is conducted through the holes Z and Y. 

Another fuze lately introduced by the Elswick 
Company is worthy of attention. It can hardly be 
said to be adopted into the service as yet, though 
it is used with the 6 in. breechloading guns. It 
will be seen by Figs. 66 and 67 that the time fuze 


arrangement is much on the same principle as the 
one already described, while the percussion arrange- 
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SIX-HORSE ROAD LOCOMOTIVE WITH SPRING WHEELS. 


CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 
(For Description, see Page 182.) 
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ment (in the bottom of the fuze) is something after 


the Royal Laboratory pattern. The advantages 
claimed for this fuze are that should the time fuze 
fail owing to bad fitting or otherwise, the percussion 
would explode the shell on striking. Before leav- 
ing this subject, we must call particular attention 
to the manner in which the fuzes are fitted, so as 
to explode the shell at any required time. 

The shells are kept filled with powder, and all 
common shell have a general service percussion | 
fuze placed in them when supplied to ships, so that | 






































if fired without any fitting, they would always 
explode on striking. Shrapnel shell have a metal 
If it is required to usea 


plug screwed in the head. 
time fuze, the manner of proceeding is as follows : 


|The distance for which it is proposed to fit the 


fuze being given, the man charged with the duty 
refers to atable and ascertains the length of fuze 
corresponding to this distance ; he then bores the 
requisite hole (or adjusts the collar) in the fuze. 
Meanwhile, the percussion fuze or plug, as the case 
may be, is removed from the shell, and as soon as 





the fuze is ready it is inserted, the projectile 
placed in the gun, the safety pin removed (in the 
| case of a breechloading gun, this is done just before 
the projectile is entered), and the shell is rammed 
home. Now all this takes time, and it may safely 
| be said that at least a minute will elapse between 
the distance being passed down and the gun being 
ready to fire. This point will be referred to later 


on. 
| Motion of a Projectile-—A projectile on leaving 
| a gun is subject to two forces : 

1. The force of gravity which causes it to fall. 

2. The resistance of the air, which tends to 
retard the projectile, and, to a certain extent, 
| divert it from its course. If there were no such 
force as gravity we could fire in a straight line 
parallel to the water, and it would be a matter of 
no importance at what distance the enemy was, as 
| the projectile, providing the direction were true, 
| would go on at the same distance from the water 
until it struck the object, or was stopped by its 
momentum being overcome by the resistance of 
the air. 

Actually, however, the longer the distance, the 
more curved the trajectory becomes, as owing to 
gravity being an accelerating force, the projectile 
falls more quickly the longer it is under its in- 
fluence, and besides, as the horizontal velocity 
diminishes (owing to the resistance of the air), the 
fall of the projectile, in proportion to the horizontal 
distance traversed, is considerably increased. 

The accompanying diagram, Fig. 68, illustrates 
the final direction of a shot fired from a 12.5 in. 
muzzle-loading rifle with 130 lb. of P? powder, at 
distances of 1000, 2000, 3000, and 4000 yards 
respectively from the muzzle. It will be readily 
seen, that as the distance increases, so does the 
angle of descent, and hence at long ranges, the 
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dangerous space is considerably smaller than at 
short. The rotation of the projectile necessary to 
keep its point foremost also affects its flight. Thus 
an ogival-headed shot having a right-handed twist 


— 4000 yay Fig. 68. 
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on would tend to fly to the right; this tendency is 
corrected by the hind-sights of the gun being in- 
clined in the opposite direction. Detailed investi- 
gations of this subject will be found in Professor 
Bashforth’s ‘*‘ Motion of Projectiles,” and in ‘ Prin- 
ciples of Gunnery,” by Major Sladen. 

The guns, powder, and projectiles having been 
described, we will enumerate the errors incidental 
to firing which are likely to occur in practice, irre- 
spective of those due to outside causes. These 
errors may be due to any of the following causes : 

1. Variation in muzzle velocity, caused by the 
powder not being always consumed at the same 
rate; by the projectiles not always being of the 
same weight ; by the variable friction caused by the 
state of the bore; and by the temperature of the 
gun. 

2. Unsteadiness of the projectile, caused princi- 
pally by some accident to the rotating arrange- 
ments, or to insufficiency of rotation. 

3. State of the atmosphere affecting the com- 
bustion of the charge, and the pressure on the 
projectile during flight. 

4, Inclination of the trunnions, which throws the 
sights out of the perpendicular, and so affects the 
elevation and lateral accuracy. 

5. Unsteadiness of mounting. 

These are errors to which all guns are liable, and 
are in addition to those referred to in a previous 
article, under the heading on ‘‘ Hitting Objects at 
Sea” (see ENGINEERING, vol. xxxv., pages 362 
and 386. 

It is needless to remark that all these errors, 
except the third, are capable of being eliminated to 
a great extent, by care in the manufacture and work- 
ing of ordnance ; and any one comparing our modern 
guns with those of even twenty years ago, must be 
struck with the tremendous strides that have been 
made in this direction. 

As an example of the state of perfection to which 
guns have been already brought, we annex the per- 
formance of the Krupp 40 cm. gun at the Meppen 
experiments of 1879. 

Gun, 40 cm. (15? in.); weight, 70.86 tons; 
length of bore, 21.1 calibres (27.7 ft.); charge, 
450 lb. prismatic powder; projectile, 1712 lb., 
2.8 calibres long ; muzzle velocity, 1648 ft. Range, 
2.814 yards; error in range, 2.87 yards; vertical 
error, 5.4 in. ; lateral error, 27.55 in.; greatest 
difference in range, 10 yards ; greatest vertical dif- 
ference, 17.7 in. ; greatest lateral difference, 70.84 in. 

(To be continued.) 








SPRING WHEELS FOR TRACTION 
ENGINES. 

In dealing last summer with the Show of the Royal 
Agricultural Society at York we had occasion to 
call attention to the efforts which were being made 
by several makers of traction engines, including 
leading firms, to provide their engines with means 
for relieving them from some of the shocks and 
strains to which they are subjected, particularly when 
working on hard and uneven roads. As we ‘pointed 
out at the time the expedients adopted were di- 
visible into two classes, one comprising arrangements 
in which springs were interposed between the axles 
and the loads resting on them, and the other consist- 
ing in the employment of wheels so constructed as to 
themselves give the necessary elasticity. At York the 
first-named class were represented by Messrs. John 
Fowler and Co, and Mr. E. Foden, both of whom ex- 
hibited spring-mounted engines at the time, while 
Messrs. Aveling and Porter and Messrs. J. and H. 
McLaren were the exhibitors of engines fitted with 
spring wheels.* 

In commenting at the time on these several arrange- 
ments, we pointed out that the introduction of springs 
between the driving axle of a traction engine and the 
load carried by that axle, constituted but a partial 
remedy for the evil with which it was intended to 
deal, inasmuch, as it left uncarried by the springs a 
very important share of the total weight of the engine, 
while, moreover, it introduced difficulties in main- 
taining the proper pitch and fairness of the gearing 





* The four arrangements here referred to will be found 
illustrated on pages 35, 52, and 53 of our last volume, 





which so far do not appear to have been overcome by 
any arrangement suggested. On the other hand 
spring wheels possess the advantage of causing the 
whole weight of the engine to be spring-carried, while 
they interfere in no way with the action of the gear- 
ing, and we therefore concluded that assuming the 
durability of such wheels could be guaranteed, they 
afforded on the whole the best solution of the problem 
with which traction engine builders had to deal. 

In the two types of spring wheels exhibited at York, 
namely, Messrs. Aveling and Porter’s and Messrs. 
McLaren’s, there was, apart from their difference of 
construction, an important difference of principle, 
Messrs. McLaren’s wheels being designed to give 
radial elasticity only, while Messrs. Aveling and 
Porter’s were devised to give not only this radial 
elasticity, but also a yielding in a circumferential 
direction so as to enable the pull of the engine to be 
exerted through an elastic medium, and so dispense 
with a draw spring. The engine exhibited by Messrs. 
Aveling and Porter at York, has since been employed 
by Messrs. Neame and Co., brewers, of Faversham, on 
the paved streets of their town and on country roads, 
and has run no less than 2000 miles on these spring 
wheels, doing very heavy work most satisfactorily, and 
without failure, so that the arrangement may be con- 
sidered to have passed beyond the experimental stage. 
This being so, and Messrs. Aveling and Porter having, 
since the York Show, introduced several improve- 
ments in the construction of these wheels, we think 
the latter deserve further notice. 

In the wheels shown by Messrs. Aveling and 
Porter, at York, and illustrated by us at the time, the 
springs by which the desired elasticity was obtained 
were used in tension ; it has, however, since been found 
preferable to employ them in compression, and the 
arrangement which the makers now adopt, and which 
they have patented, is shown by the illustrations 
which we give on page 181, these comprising a per- 
spective view ofa six-horse road locomotive fitted with 
these wheels, and two sections of the wheels showing the 
details of their construction. In the case of the engine 
illustrated, the driving wheels are 7 ft. in diameter, 
and the outer rim is, as shown by the view, Fig. 3, 
composed of two T-iron rings of very substantial 
section, united by an external ring of plate iron 14 in. 
wide. The inner part of the wheel, on the other hand, 
consists of a cast-iron boss of the usual form, carrying 
six pairs of spokes, the outer ends of each pair of spokes 
being terminated by a cast-iron block cast on them. 
To these blocks are rivetted two rings of flat bar iron 
which serve to connect the outer ends of the six pairs 
of spokes as shown. The blocks at the outer ends of 
the spokes are of such dimensions that they, with 
their connecting rings, just work freely within the 
webs of the two T iron rings of the outer tyre as re- 
presented in Fig. 3. 

At three points in the inner circumference of the 
outer tyre there are rivetted to the latter pairs of angle 
irons, to which are jointed the links or bars on which 
the springs act. There are six of these links, which 
are coupled by pins to the three pairs of angle irons 
just mentioned, and each of which passes through the 
block at the end of the adjacent pair of spokes, and 
has threaded on it one of Timmis’s helical springs as 
shown. Each spring exerts its thrust on a base-plate 
which is pivotted to the corresponding block at the 
end of the spokes, while the compression of each spring 
can be adjusted by means of the nuts at the end of the 
bar on which it is threaded. The whole arrangement, 
which is very simple and workmanlike, will be readily 
understood on examination of the perspective view of 
the engine and the sectional views of the wheel already 
referred to. 

The week before last we had an opportunity of 
witnessing some interesting trials of the engine from 
which our perspective view has been prepared. As we 
have said, it is rated by Messrs. Aveling and Porter 
as a six-horse, and it weighs in working order a little 
over 10 tons. On the day to which we refer, a trip 
was made with this engine and three traction wagons 
loaded with scrap iron, the three wagons with their 
contents weighing 234 tons, making the gross load, 
including engine, over 334 tons. With this load the 
engine was taken through the city of Rochester and 
up Star Hill—a hill which nature has kindly provided 
at a convenient distance from Messrs, Aveling and 
Porter’s works, apparently to facilitate the testing of 
traction engines. This hill commences with a short 
gradient of 1 in 75, followed by 110 ft. of 1 in 22, then 
110 ft. of 1 in 14, then 114 ft. of 1 in 16, then 135 ft. 
of 1 in 14, then 264 ft. of 1 in 16, then 107 ft. of 1 
in 11, and finally 221 ft. of 1 in 55. Altogether the hill 
is 1137 ft. in length and rises 63 ft., giving an average 
gradient of almost exactly 1 in 18; but of the total 
rise 58 ft. is effected in distance of but 841 ft., so that 
for this length the average gradient is 1 in 144. Up 
this severe hill the engine took its load without hitch 
or trouble of any kind. Both when hauling this load 
up Star Hill and in passing over paved streets in 
Rochester, the action of the spring wheels was highly 
satisfactory. 

On the return of the engine to Messrs, Aveling and 





Porter’s works, the wheels were severely tested b 
running the engine over timber laid across the ond, 
** jumps” $ in. to 9 in. high being thus repeatedly taken, 
and notwithstanding that the wheels after passing 
over the timber dropped the full height on the hard 
road, they se no injury whatever. Further 
experiments were then made to ascertain the extent 
to which the springs yielded under different conditions 
of working. For this purpose an iron pointer was 
securely clipped to one of the spokes and made to bear 
with its point on the web of one of the T irons of 
the outer tyre so as to scratch on this web a diagram 
showing the amount of movement of the inner wheel 
within the outer tyre. With the engine moving alone 
over a fairly good road it was found that this diagram 
showed a radial and circumferential elasticity of 4 in., 
the curve traced by the point being almost a perfect 
circle, The engine was then coupled to one of Messrs, 
Aveling and Porter’s 15-ton steam road rollers and the 
brake of the latter was put hard on, while its engine 
was partially reversed so as to make the resistance 
just as much as the traction engine could overcome, 
Under these circumstances the diagram traced on the 
outer tyre became nearly triangular, the form being that 
of a triangle with curved sides, while the radial 
and circumferential elasticity increased to slightly 
over | in. 

Altogether the action of Messrs. Aveling and Porter’s 
spring wheels was throughout the experiments most 
satisfactory in every way, and the arrangement is one 
well fulfilling therequirements of the problem to bedealt 
with. One special feature in the wheels worth notice 
is the ease with which the springs can be adjusted so 
as to put them in a greater or less state of compression 
—thus making the whole wheel more or less rigid—as 
may be desired. With larger wheels and heavier 
engines Messrs. Aveling and Porter increase the 
number of springs, but the general construction of the 
wheel remains the same for all sizes and there is 
nothing about it likely to give trouble. 








ELECTRIC GOVERNORS FOR STEAM 
ENGINES. 
To THE EDITOR OF ENGINEERING, 

Srr,—We have examined Mr. Girdwood’s specification 
referred to in the letter from the Electric Marine Governor 
Company which appeared in your last week’s issue, and 
cannot see that the governor therein described has any- 
thing in common with the one manufactured by us. 

It would have been strange indeed, and would have re- 
flected small credit on our patent laws if the patent for 
‘* An apparatus for governing marine engines by elec- 
tricity in rough weather ” had clashed with one, the object 
of which is the regulation of the speed of engines driving 
dynamos so as to maintain a constant electromotive force 
(or current). 

Yours very truly, 
WILLANS AND RoBINson. 
Ferry Works, Thames Ditton, Surrey, 
February 27, 1884. 


To THE Epitor oF ENGINEERING. 
Srr,—In your issue of the 15th inst. I notice an illustra- 
tion of an electric governor, in the description of which you 
state that ‘‘ previous attempts have been made to govern 


an electric light by electric magnets, or solenoids excited 
by the current which the dynamo generates, but we 
believe this is the first really successful application of the 
principle,” 
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So far from this being so, as far back as January, 1881, 
I patented the method of governing engines by electricity, 
and for your information I inclose you a tracing taken 
from the governor of one of these engines, which has now 
been most successfully at work for more than two years. 
This governor, while essentially the same in srinciple as 
that illustrated by you, yet possesses. the advantage of 
being more direct in its action, and in having a safety 
apparatus which brings the engine to a stop should the 
current be broken. ) , 

I should be glad at some time to give you a further de- 
scription of the various forms of my governor, but the 
above will be sufficient to show that the apparatus illus- 
trated by you is not the jirst or only successful attempt to 

overn an engine by electricity, and also to show that 
Mr. Willans’ invention is an infringement of my patents. 
IT am, Sir, yours truly, 
JOHN RICHARDSON. 
Lincoln, February 19, 1884. . 





MACHINE GUNS. 
To THE Epitor OF ENGINEERING. 

Sir,—In the February number of the Army and Navy 
Mayazine, Lieut. C. Sleeman, R.A., R.N., has a paper on 
the © Essential Properties of the Rifle-Calibre Machine 
Gun.” These properties he classes in the ‘order of 
their importance” under fifteen heads as follows : 

1. Certainty of action. 

2, Strength of mechanism. 

3, Rapidity of fire per weight of gun. 

4. Rapidity of fire per weight of gun per barrel. 

5, Separate firing and extracting and feed for each 
barrel. 

6. Ease in replacing disabled firing pins, springs, and 
extractors, 

7. System of feed. 

8. Nature of fire whether volley and single shot, or only 
single shot. 

9, Simplicity of mechanism. 

10. Firing lever movement whether direct or rotary. 

11. Maximum rapidity of fire. 

12, Handiness and rapid action Of elevating and train- 
ing gear. 

13. Adaptability of system to different natures of rifle 
cartridges. 

14. Automatic spreading motion. 

15. Accuracy. 

Lieut. Sleeman considers these essential properties 
under the separate headings, but not in the order of 
“their importance,” but commences with the eleventh, 
and for the convenience of the writer (not of the reader), 
I shall criticise the lieutenant’s remarks in the order he 
gives them, and as his paper is not likely to meet the yi 
of many of your readers, I quote therefrom some of the 
more noticeable points. 

No. 11 ** Rapidity of fire.” 

“The only practicable and eifective manner by which 
to compare the rapidity of fire of two machine guns is to 
calculate the rate of discharge per unit weight of gun.” 

‘Tt stands to reason that for arming the boats of a 
ship, or for naval landing purposes, that the Nordenfelt 
ten-barre] gun, weighing 232]b., and firing 600 shots in 
half a minute, or 21.4 shots per 10 lb. weight of gun, is 
more suitable than the Gardner five-barrelled weighing 
280 lb., and firing only 330 shots in half a minute, or at 
the rate of 11.8 shots per 10 lb. weight of gun, supposing 
that in other respects they are equally good. In the same 
manner the Nordenfelt five-barrel can be compared with 
advantage to the two-barrelled Gardner.” (a) 

‘* When treating of the merits of machine guns in this 
respect we must class the weapons according to their re- 
spective weights, and then compare the maximum 1 paws 
of discharge with corresponding weight per barrel of each 

sun, 
with the Gardner two-barrel, the former weighing 120 lb. 
and the latter 101 lb., we find that the Nordenfelt fires 
600 shots in one minute, or 120 per barrel, and the 
Gardner 400 in the same time, or at the rate of 200 per 
barrel. At first sight it might appear as if the latter 
results were the better, in that more work was_ got 
out of each Gardner barrel than obtained from each Nor- 
denfelt barrel, but on closer scrutiny it is seen that weight 
for weight the latter weapon obtains a far greater total 
rapidity of fire with less strain upon its mechanism and 
barrels, less fatigue to the gunner at the firing handle, and 
besides with a decreased rapidity of feed (b). The in- 
ference from this is that the Nordenfelt would be more 
likely to stand the strain of continuous work without 
breaking down than the Gardner weapon.” (¢) 

In a foot-note to one page of Lieut. Sleeman’s paper he 
makes the very sensibleremark that noreasoning can receive 
serious attention in these essentially practical days unless 
it be backed up by figures giving actual facts, that is, not 
what can be done but what has been achieved. In this 
remark I fully concur and shall base my criticism upon 
the Committee’s report of the Government trials at Shoe- 
buryness in 1881. 

Lieut. Sleeman’s figures do not in all respects corre- 
spond with those given in the Committee’s report, and that 
there may be no occasion for controversy and for con- 
venience of reader I give both in a tabulated form. 

(a) ‘* The rapidity of fire’ of any gun is simply a ques- 
tion of numbers, and it is difficult to see the relation 
batween the number of rounds fired and the weight of gun 
that fired them. 

To determine the comparative value of the two guns 
for special positions where a pound weight was a serious 
objection, one might with reason divide rounds fired by 
weight of gun. KRapidity of firing, certainty of action, 
and maximum durability, are three most important factors 
in any machine gun, and if for special positions these can 
be combined with light weight without any considerable 


For instance, comparing the Nordenfelt five-barrel | 








sacrifice of either it no doubt enhances the value, but no 
one would be aquitted of folly who would sacrifice the very 
essence of the purpose of the weapon for the sake of 10 Ib. 
weight of metal more or less. 
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Two-barrel 
Gardner 101 107 200 236 100 118 18.69 27.3 
Five-barrel 
Gardner* 280; 326) 330 ' 330 66 66 11.8 10.3 
Ten-barrel 
Nordenfelt 232 262 600 430 60 43 21.4 15.4 
Five-barrel 
Nordenfelt 120 1493 300, 310 60 62 25.0 20.6 


| 
* IT am told that the five-barrelled Gardner at the trials was the 
first one made, and it was considered unnecessarily heavy. Those 
since made for the English Government have been reduced in 
weight to the figure given by Lieutenant Sleeman. 


The degree of mobility, freedom from disarrangement, 
combined with minimum weight, will be in an inverse 
ratio to the number of barrels, and in cases where reduced 
weight is of vital importance it follows as a logical 
sequence, that that gun is the most valuable that will fire 
the greatest number of rounds per barrel without sacrifice 
of the most essential properties of the weapon. 

By an examination of the tabulated figures it will be 
seen that through the two-barrel Gardner there was fired 
236 rounds in 30 seconds (or 118 per barrel) and 27.3 for 
each 10 lb. of weight of gun, as against 62 rounds ver 
barrel and 20.67per 10 Jb. weight of the five-barrel Nor- 
denfelt, and if Lieut. Sleeman is correct in his “in- 
ference,” we shall find that the Nordenfelt gun firing the 
62 rounds per barrel in 30 seconds “‘ stood the strain of 
continuous work without breaking down” better than the 
Gardner gun firing nearly twice as many rounds per barrel 
in the same time. 

Quoting from the summary of the Committee’s report, 
page 4: ‘* The five-barrel Nordenfelt fired 7439 rounds, 
the number of jams being 21, or a percentage of .28—in 
addition 373 cartridges dropped through unfired owing to 
the backing of the handle to avoid jams.” ‘“‘ On account of 
repeated failures te extract, also to faults in the feed, this 
gun was not capable of firing a large number of rounds 
consecutively.” Page 6: ‘‘ The two-barrel Gardner fired 
6929 rounds during the trial without a single jam, the last 
3000 rounds being fired in 11 min. 39 sec. without cleaning 
or lubrication, and the gun appeared to work as well at 
the end of the trial as at the beginning.” 

This point of extreme light weight argued at such 
length is but one phase of the machine gun question, and 
has not the importance attributed to it. In point of fact, 
the Nordenfelt system possesses no‘inherent qualities by 
which a weapon can be made of less weight than by other 
systems, and comparisons of the performance of the five- 
barrelled Nordenfelt and the five-barrelled Gardner gun, 
as summarised on pages 4 and 6 of the Committee’s report, 
will lead every one to the conclusion that either good 
qualities were sacrificed by making the Nordenfelt gun so 
light, or else the system is defective, as this official record 
of the performances of the two guns is most decidedly 
favourable to the Gardner system. 

‘* System of Feed.” —Under this heading Lieutenant Slee- 
man ‘‘ makes the noticeable statement that in the Gardner 


| gun there is used only one hopper or plate with grooves in it 


in which the cartridges are held by the rim, and this 
hopper, when emptied, has to be taken off and replaced by 
another full one,” and in another paragraph, ‘‘ thus it is 
seen that the Gatlin and Gardner systems do not afford a 
continuous feed, while the Nordenfelt arrangement does 
admit an uninterrupted supply of cartridges to the gun.” 

It is not claimed for the Gatlin gun that it gives a con- 
tinuous feed, but with the new arrangement of positive 
feed there is only an interruption of three seconds at every 
100 rounds, and no liability of jams. But that part of the 
remarks relating to the Gardner gun is remarkable, to 
say the least. There has never been made a Gardner gun 
in which this hopper, or grooved plate, has to be taken off, 
when emptied, to be replaced by a full one, nor has any 
person ever seen it taken off for this purpose. Moreover, 
a continuous feed has been a distinctive characteristic of 
the Gardner gun from the very first, and it is quite in- 
comprehensible how such a statement should have escaped 
Lieutenant Sleeman’s notice, unless it be that he describes 
a gun he has not seen. Under this same heading the 
Gatlin gun is described as having a “‘ positive feed,” and 
that the cartridges are fed to the gun ‘* by means of strong 
springs.” Here again the lieutenant is wrong. The new 
feed of the Gatlin is positive, but is not actuated by 
springs. 

** Firing Lever Movements.”—In my letter of the 19th 
January I endeavoured to show that the claim of supe- 
riority for the actuating lever of the Nordenfelt gun as com- 
pared with the rotary motion of the Gatlin, the Hotchkiss, 
and the Gardner was from a mechanical standpoint ob- 
viously ill-founded: 1 For reason that more power must 
be imparted to it by the gunner to make up for the very 
considerable loss at each termination of the stroke. 
2. That it could not be worked with the same rapidity as 
the crank with continuous rotation. 3. That in conve- 
nience of manipulation it possessed no points of ad- 
vantage, but, on the other hand, in cases of extreme 
elevation and depression, the lever was in an awk- 
ward position to manipulate. In my letter of the 














22nd of February I adduced evidence to show that 
this motion was not essential or conducive to accu- 
rate aim combined with rapid firing, and in reply to 
Lieut. Sleeman’s argument under this heading I con- 
tend that with the side-acting Gatlin, the Hotchkiss 
and the Gardner, the gunner has the choice of every posi- 
tion either sitting, kneeling, or standing, available to the 
gunner with the Nordenfelt system having the lever move- 
ment, and that in either of these positions the gunner can 
work the rotating crank for a given time with far less 
fatigue than he can the direct-acting lever; moreover, 
with the lever actuation there are elements of uncertainty 
that do not exist with continucus rotation. The amount 
of pause after firing is in alarge measure dependent upon 
the gunner, and not upon a predetermined arrangement 
of the action. If the lever is brought back tov quick by 
the gunner, hang fires are liable to explode in the action. 
If the lever is not drawn back to its full extent, the per- 
cussion hammers are not locked, and the next series of 
cartridges will not be exploded. With rotating actuation 
the pause after firing for hang fires and delayed explosions 
is predetermined, in short every operation has a definite 
portion of each rotation allotted to it, and no act of the 
gunner can vary it. In point of fact an Italian organ 
grinder can work these guns without any previous instruc- 
tions. Therefore my contention has been, and is, that 
mechanically and practically the rotary system of actua- 
tion for machine guns is superior to the reciprocating 
lever action. 

“© Mechanism.” —Under this head Lieut. Sleeman re- 
marks that ‘‘ extreme simplicity” is as much to be depre- 
cated as a too complex nature of mechanism. This isa 
new departure from the generally accepted theory of 
values. The writer has never known an instance where a 
Government rejected an efficient weapon on the ground of 
“extreme simplicity,” but a case might be cited where a 
committee in their report of a gun in which they were 
** unable to see any disadvantages inherent in the system” 
placed ‘‘ simplicity of mechanism” as first in the list of the 
advantages the gun possessed. 

The reasonable limit of a single letter will not admit of 
an exhaustive review of a paper of this character, and 
several of the ‘‘ essential properties” have for this reason 
been passed without comment. ‘‘ Comparisons are said 
to be odious,” and certainly I have had no wish to make 
them invidious, but inasmuch as the author of the paper 
saw fit to make use of some of the latest types of machine 
guns to illuminate and support the arguments he ad- 
vanced, I have taken the liberty of using the same to 
establish my position, in other words I have taken the 
lawyer’s right of cross examining his opponent’s witnesses, 
but I have not with intent overstepped the line of fair dis- 
cussion. I am obliged for your extreme indulgence in 
permitting me to occupy so much of your valuable space. 
Yours truly, 

MECHANIC. 


TORPEDO BOATS. 
To THE EpitTor or ENGINEERING. 

Srr,—In the articles now appearing in ENGINEER- 
ING on torpedo boats, a statement is made at page 117 
of your issue of February 8, 1884, to the effect that 
the torpedo boats now being built for the British 
Government are to be of the Batoum type. This state- 
ment, together with others somewhat similar which ap- 
pered in the 7'imes and other papers a short time ago, has 
led many of our friends to believe that the sea-going boats 
we havein hand for the British Government are to be of 
the Batoumtype. In fact a Russian naval officer, who 
had a good deal to do with the Batoum, asked usif it was 
really true that we were going to reproduce that type. 

We shall be glad therefore if you wlll allow us to state 
that the vessels we are building for the British Govern- 
ment are of the Soukoum or Childers type, illustrated 
and described in your issue of December 28, 1883. 

A comparison of this type of vessel with the Batoum 
type, as described in ENGINEERING of February 22, 1884, 
will show the great difference between the two types. In 
this issue (February 22) the statement of February 8 with 
regard to the new English boats, is made general, and we 
are informed that the Batoum is recoynised as the type on 
— a large number of torpedo boats have since been 

ult. 

Had the statement been simply that the Batoum was 
the type on which a large number of Messrs. Yarrow and 
Co.’s torpedo boats had been built, we should have had 
nothing to say, and recognition or acknowledgment of the 
fact on the part of the public would have been quite un- 
necessary. 

The use of the term ‘‘recognised” implies that the 
torpedo boats of other firms were built on the Batoum 
type. 

For our part, we beg to say most emphatically that 
none of our boats were built of the Batoum type. Our 
first-class boats have a regular succession in size from the 
Lightning, the first of these boats ever built, to the 
Soukoum and Childers, the latest and largest. 

We may remark, however, that we are at present 
building a larger torpedo boat even than these. 

Another statement appears at page 119 of the same 
number to the effect that the Italian Government was 
going to fit all the torpedo boats in their Navy with 
steam steering gear similar to that fitted by Messrs. 
Yarrow and Co. in the boats built by them for the 
Italian Navy. 

As this statement is somewhat at variance with our ex- 
perience in the matter, we shall feel obliged, if you will 
allow us to state that we have supplied no less than 
twenty-eight sets of our Mr. Donaldson's patent steam 
steering gear for the torpedo boats of the Italian Navy. 

Je are, Sir, yours faithfully, 
JOHN I. THORNYCROFT AND Co. 

Church Wharf, Chiswick, February 28, 1884, 
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= | throughout, and worked as they are with steam at 
TRIPLE EXP. 'ANSION ENGINES OF THE | 150 Ib. i square inch, they form an interesting ex- 
S.S. “ISLE OF DURSEY. ample of the most recent marine practice. 

SomE five years ago we described in this journal! The high-pressure cylinder is 15}in., the second 
(vide page 195 of our twenty-seventh volume) the | cylinder 22in., and the low-pressure cylinder 44 in. in 
triple expansion engines of the steam yacht Isa, con- | diameter, the stroke in all cases being 2ft. 9in. The 
structed on the plans of Mr. Alexander Taylor, of | first and second cylinders are steam jacketted on the 
Newcastle, in 1878, by Messrs. Douglas and Grant, of | barrels only, while the low-pressure cylinder is not 
Kirkcaldy. Since the engines of the Isa were built steam jacketted. The slide valves of the high-pres- 
Mr. Taylor has continued to develop his system, and | sure and intermediate cylinders are single-ported, and 
we this week give a two-page engraving illustrating a are fitted with Rickaby’s patent relieving rings and 
set of the latest engines constructed on his plans, | springs. Their spindles are in line, and are directly 
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Mean Pressure. 70-5 lbs. 
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that the position of one set of link motion relatively 
to the other can be varied. 

The cylinders are supported on one side by a pair of 
wrought-iron pillars and on the other by standards, 
which are cast in one with the condenser and bolted 
down on the bed-plate carrying the four crankshaft 
bearings. The cast-iron standards are: provided with 
slipper guides for the crossheads, and with attach- 
ments for the air and circulating pumps. The high- 
pressure cylinder is supported above the intermediate 
cylinder partly by two wrought-iron pillars and partly 
by two pipes which serve to convey the exhaust 
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these being the engines of the s.s. Isle of Dursey, | coupled, the two valves being driven by one set of link 
built towards the end of last year by the Wallsend | motion. The slide valve of the low-pressure cylinder 
and Engineering Company, Limited, of | is double-ported, and is not fitted with relieving rings. 
Wallsend-on-Tyne. On reference to Figs. 1,2, and | The low-pressure cylinder is also fitted with an 
3 on our two-page engraving, it will be seen that, | auxiliary hand-worked slide for use in starting. The 
as in the engines of the Isa, the high-pressure | link motion has amply large wearing surfaces provided 
cylinder is placed tandem fashion above the inter- | with means for adjustment. The reversing is effected 
mediate cylinder, the pistons of these two cylinders | by a screw and handwheel, and, as will be seen on 
driving one crank, while the other crank is driven | reference to Fig. 1, the arms on the reversing shafts 
by the low-pressure piston. The engines of the | are connected to the reversing links through blocks 
Isle of Dursey have been very carefully designed | which are adjustable by screws in oblique slots, so 


Slipway 





steam from the first cylinder to the valve chest of the 
second. 

Allthe pumps are grouped together, as shown in 
Figs. 1 and 2, and are worked through rocking 
levers in the usual way from the crosshead belong- 
ing to the first and second cylinders. The air pump, 
which is single-acting, is 16} in. in diameter, while 
the circulating pump is double-acting and 94 in. 
in diameter, and the bilge and feed pumps have 
plungers respectively 34 in. and 24 in. in diameter. 


| All the pumps have 17 in. stroke, and the discharging 
| capacity of the air pump is thus 


1 
oe that of the low- 


pressure cylinder. 
The condenser contains 466 tubes } in. in diameter 


| outside, No. 18 B.W.G. thick, and having an effective 


length of 8 ft. Sin. These tubes are packed with 


| wood ferrules, and they expose a cooling surface of 
| 792 square feet. 


The condensing water is forced 
through the condenser and makes two runs from end 


| to end, the tubes being disposed in two groups. 


The crankshaft is in two parts carried by four bear- 
ings as usual. The two parts are made of the same 
dimensions, but all the eccentrics are mounted on the 
forward portion—namely, that corresponding to the 
first and second cylinders. The crankshaft bearings 
are 1 ft. 2in. long, and 8} in. in diameter, while the 
length and diameter of the crank-pin bearings are 
9? in. and 8} in. respectively. The engines drive 
an ordinary solid cast-iron four- bladed propeller, 
12 ft. 6 in. in diameter, and 14 ft. 6 in. pitch. The 
propeller exposes a surface of 38.5 square feet. 

he engines we have been describing are worked 
with steam of 150 lb. pressure, supplied by one 
single-ended boiler which we illustrate by Figs. 4 to 
7, on page 188. The shell, furnaces, and combus- 
tion chambers and stays are all of steel, and the whole 
of the details, thicknesses of plates, &c., are so clearly 
shown in the views just referred to that a special de- 
scription is unnecessary. The boiler has 42 square feet 
of grate surface, and 1650 square feet of heating sur- 
face, while the flue area through the tubes is 9.1 square 
feet, the chief proportions being thus as follows: Ratio 
of grate area to total heating surface = 1 : 39.3 ; ratio 
of flue area through tubes to grate area= 1:4.6. It 
will be noticed that the ratio of heating to grate sur- 
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ptiongsee Page 185.) 
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THE CROSBY INDICATOR. 


CONSTRUCTED BY THE CROSBY STEAM GAUGE AND VALVE COMPANY, BOSTON, U.S.A. 
(For Description, see Page 186.) 
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Fia. 5. 


face is somewhat higher than is usually adopted in 
marine practice. 

The performance of triple expansion engines worked 
at the iid-seene of steam employed on the Isle of 
Dursey, is a matter of much interest at the present | 
time, and we are, therefore, glad to be able to give | 
some data obtained during a voyage of this vessel 








from Middlesbrough to London, in November last. | Fia. 6. 
We give on the opposite pres, in Figs. 8 to 10, | Fic. 7. 
and Figs. 13 to 15, reduced copies of two sets of | 


indicator diagrams taken during this voyage. The | 
set shown by Figs, 13, 14, and 15, were taken at | 
the commencement of the voyage to determine the | 
highest indicated horse-power which could be de- | 
veloped with the proportions of firegrate, heating | 
surface, and condensing surface which had been pro- | 
vided. As will be seen from the data recorded on the | 

{ 

| 





diagrams, the power developed reached 617.8 indi- 

cated horse-power. This gives the following high 
results : Fia. 8. Fic. 9. 

Ind. HP. | 

Ind. HP. developed per sq. ft. of firegrate ... 12.3 | 10, were obtained during the same trip as those of voyage. Under these circumstances the indicated 

‘i ‘i * heating surface 0.374 | which we have just spoken; but they were taken | horse-power was 499.7, or say, 500, the engines run- 

” ” »» condensing ,, 0.78 | under what the makers of the engines consider the | ning seventy-two revolutions per minute, with steam 

The set of diagrams shown by Figs. 8, 9, and | regular working conditions throughout an ordinary | at 143lb, pressure. The fuel employed was a quick- 
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burning north country coal, such as is very generally 
used on coasting vessels, and the consumption through 
the voyage averaged rather under 8 tons per day. 
Taking the average power as 500 indicated horse- 
power, this would give a consumption of ‘<. a .. 
‘ x ; 500 x <4 
14 lb. per indicated horse-power per hour. Of course 
this experiment does not possess the accuracy of a 
formal coal trial with indicator diagrams taken re- 
gularly at brief intervals, but it is, no doubt, fairly 
trustworthy, and the makers state that the experience 
gained during the voyage of which we have been 
speaking, satisfies them that the rate of consumption 
above named can be readily maintained from port to 
port with this class of engines. 

Figs. 11 and 12, page 184, are expansion diagrams, 
relating to the tops and bottoms of the cylinders 
respectively, which have been laid out by the 
makers of the engines from the set of indicator 
diagrams shown in Figs. 8, 9, and 10. From the 
expansion diagrams, Figs. 11 and 12, it will be seen 
that there is a rather great loss of pressure _be- 
tween the intermediate and third cylinders. This 
is, to a great extent, due to wire drawing, caused by 
the contracted opening of the slide valve of the third 
cylinder, that valve having been made to cut off very 
much earlierthan was at first intended, so as to equalise 
the power exerted on the two cranks. This fault it is 
intended to remedy by altering the setting of the 
valves. 

In addition to the indicator diagrams above referred 
to, we give, in Figs. 16 to 20, a series of diagrams 
showing the torsional strains on the crankshaft at any 
part of the stroke, and also another diagram, Fig. 21, 
showing the positions of the cranks and length of the 
connecting rod. Of the diagrams just mentioned, 
Fig. 16 shows the strains due to the first cylinder ; 
Fig. 17 those due to the intermediate cylinder, and 
Fig. 18 those due to the first and second cylinders in 
combination ; Fig. 19 similarly shows the strains due 
to the third cylinder, the piston of which is connected 
to the after crank ; while Fig. 20 shows a combination 
of the strains due to all three cylinders. It will be 
seen, from a comparison of Figs. 18 and 19, that the 
greatest strain at any moment of the stroke due to the 
tirst and second cylinder is very little in excess of 
the strain at any moment due to the third cylinder. 

These torsional strain diagrams have been. prepared 
by the makers of the engines from the indicator dia- 
grams obtained in ordinary working, and they show 
the torsional strains expressed in tons, acting at a 
leverage of 1 ft. In preparing them, the effect of the 
momentum of the moving parts has, for the sake of 
simplicity, not been allowed for ; of course the effect of 
the alternate acceleration and retardation of the reci- 
procating parts is to reduce the torsional strain pro- 
duced during the early part of each stroke and aug- 
ment it towards the end, and at high speeds this in- 
fluence would be important. The torsional diagrams 
also are constructed regardless of the power required 
to drive the air, circulating, feed and bilge pumps. 
These pumps, it will be remembered, are all driven 
from the crosshead of the forward engine, namely, that 
which comprises the first and second cylinders, and, 
had the power absorbed by them been taken into con- 
sideration, it would, in all probability, have been 
found that the strains on the forward crank were 
really very nearly equal to those on the aft crank, or, 
at all events, the excess of strain, shown by Fig. 18 
as compared with Fig. 19, would have been mate- 
rially reduced. 

Altogether the engines of the Isle of Dursey are 
of a type which promises to take an important place in 
future marine practice, for there can be no doubt that 
before many years have elapsed, steam pressures, 
which are now regarded as exceptionally high, will 
have become common at sea, and to deal with these 
pressures to advantage, it appears quite certain that 
expansion in three cylinders—or, possibly, even more 
—must be resorted to. Of such triple-expansion 
engines, Mr. Taylor’s is a very convenient arrange- 
ment, 








THE CROSBY INDICATOR. 

In America the practice of selling engines by their 
indicated power rather than by a conventional standard 
has given an impulse to the manufacture of high-speed 
engines. At the same time it has increased the diffi- 
culty of getting satisfactory diagrams, and has pro- 
duced a demand for an indicator which can be relied 
upon to give trustworthy results at velocities at which 
hitherto nothing more than approximate figures could 
be obtained. To meet this demand the Crosby Steam 
Gauge and Valve Company, of Boston, Mass., have 
brought out the indicator represented by the engray- 
ings which we give on page 185. To obtain the neces- 
sary rapidity and delicacy of action, the weight of the 
moving parts has been kept as small as is consistent 
with the necessary strength, and the space over which 
they move has been reduced, as compared with the 
stroke of many indicators. At the same time a 





number of improvements of details have been intro- 
duced all tending to insure accuracy in results. 

One of the chief novelties in the instrument 
lies in the construction of the springs, one of which 
is shown in position in Fig. 2, and toa larger scale 
in Fig. 3. These springs are made from the finest 
quality of steel wire, and are so designed that the 
strains are transmitted from the centre of the piston, 
the connexion between the piston and spring being 
by a_kind of ball-and-socket joint. Each spring 
is made of a single piece of wire wound from the 
middle into a double coil. The two ends are 
confined to the head by screwing them into the 
four wings, and the final adjustments are made by 
screwing the spring in or out of the head until 
it is of exactly the right strength. This method 
does away with the necessity of grinding the wire to 
make the required adjustments. The foot of the 
spring, which has the greatest movement, is simply a 
small steel bead brazed on the wire, and replaces the 
heavy brass head usually employed, thus effecting a 
great reduction in the weight of the moving parts. 
The bead has its bearing in the centre of the piston, 
so that any lateral movement which the spring may 
have in being compressed, is not communicated to the 
piston, which moves up and down without any twisting 
or canting strain being thrown upon it, as the spring 
alters its form under pressure. 

When the cap A (Fig. 2) is removed, the piston, 
spring, sleeve B, and pencil movement can all be 
withdrawn from the cylinder, and the operation of 
changing the spring is then very simple, the only care 
needed being to screw up the pin G against the steel 
bead after the insertion of a fresh spring, to take up 
the lost motion. 

The piston rod C is hollow, and its lower end screws 
on toa brass nipple on the piston, this nipple being 
split to receive the cress wire at the lower end of the 
spring. A collar at the lower end of the piston rod is 
undercut, so that when the piston rod is screwed into 
its place it clips the upper end of the split nipple, and 
closes the latter on the screw cut on the piston rod, 
thus making a firm joint. The hollow piston rod is 
connected to the pencil movement by means of the 
swivel E which is screwed into it. By altering the 
amount by which the swivel E is screwed into the 
hollow piston rod, the position of the atmospheric line 
on the drum can be adjusted at pleasure, a very con- 
venient arrangement. 

The piston-rod runs through a long bearing in 
the cap A; the piston is made as light as possible, 
and is provided with chambers in its outer surface; 
and the steam entering them prevents the piston 
from touching the sides of the cylinder. The joints 
at K, I, M, L are each formed by a hardened steel 
pin running in a hardened steel bearing. 

The motion of the drum is obtained by a cord and 
internal spring in the usual way, but the construction 
of the spring differs from the ordinary arrangement, 
for the purpose of making the tension on the cord 
uniform at all parts‘of the stroke. In one direction 
the cord has to overcome the inertia and friction of the 


drum in addition to the resistance of the spring. In the | 
other direction the spring has to overcome the inertia | 


and friction of the drum and maintain the tension on 
the cord. In order to have a uniform stress on the 
cord the resistances which it overcomes must, of 
course, remain constant. At the beginning of the 
stroke the cord has several resistances to overcome, 
and therefore the pull of the spring should be light, 
while at the beginning of the return stroke, when the 
spring is overcoming the inertia and friction of the 
drum, its power should be greatest, and should 
gradually decrease as the work it has to do decreases. 
In the Crosby indicator a short spiral drum spring 
has been adopted. This spring gives at the beginning 
of the stroke in one direction, a comparatively light 
resistance which gradually increases until it reaches 
the maximum at the end of the stroke. In the other 
direction the strength of the recoil is greatest at the 
beginning of the stroke, and gradually decreases. The 
makers of the Crosby indicator have given an unusual 
amount of attention to the question of the best propor- 
tions for these drum springs and they have carefully 
tested their action experimentally. 

The uniformity of the tension on the cord attained 
with the arrangements used in the Crosby indicator is 
shown by means of the instrument illustrated in Fig. 5. 
page 185, this having been invented by Mr. G. W. 
Brown for testing indicator drum springs. It consists 
of a wooden base-plate A, to one end of which is 
attached the frame B carrying the slide C, upon which 
there is a crosshead D. Upon this crosshead there is 
mounted an indicator spring to which the cord from the 
drum to be tested is made fast. The head of the spring 
is screwed to the crosshead, while the other end is con- 
nected with the bent lever G carrying the pencil. The 
slide is moved backwards and forwards by a connect- 
ing rod E and a crank not shown in the figure. The 
cord is fixed on a frame which can be turned up so as 
to touch the pencil as it is carried backwards and 
forwards by the crosshead. 

If the strain on the cord is constant the lines which 





represent the forward and return stroke will be 
parallel to the motion of the slide, but if the strain is 
not constant the pencil will rise and fall as the strain 
is greater or less. In the diagrams (Figs. 6 to 9) the 
line below the diagram is the line of no stress. Figs. 6 
and 7 represent the strains of a Crosby indicator at 
250 and 450 revolutions respectively, Fig. 8 a Thomp- 
son indicator at 250 revolutions, and Fig. 9 a Tabor 
indicator at 400 revolutions. These diagrams show 
results strikingly in favour of the Crosby indicator 
particularly at high speeds. 

As an example of the performance of the Crosby 
indicator, we give in Fig. 4, page 185, a fac-simile 
of a diagram taken by it the week before last 
from one of Mr. P. Brotherhood’s three-cylinder 
engines running at a speed of 615 revolutions per 
minute. The diagram is wonderfully clear and 
steady, and we have never seen an indicator dia- 
gram taken at anything like that speed which could 
be fairly compared with it. This diagram is one of a 
number of similar ones taken at Mr. Brotherhood’s 
works by Mr. G. A. Mower, of the Crosby Steam 
Gauge and Valve Company, who is at present in this 
country, and whose address is Westminster Palace 
Hotel, London, 8.W. In conclusion, we may say that 
the Crosby indicators we have examined are admirably 
finished, and trials we have made with one of the 
instruments have shown it to be exceedingly handy to 
use, 








NOTES FROM THE NORTH. 
GLascow, Wednesday, 

Glasgow Pig-Iron Market.—The market was much de- 
pressed last Thursday, and prices closed 14d. under those 
of the previous day, but still 14d. above the lowest quota- 
tions. A fair amount of business was done on forenoon 
Change at from 42s. 6d. down to 42s. 44d. cash, also at 
42s. 7d. down to 42s. 6d. one month, and at the close of 
the market sellers were asking 42s. 44d. cash and 42s, 6d. 
one month, with buyers offering 4d. per ton lower. In 
the afternoon there were transactions at 42s. 4d. down to 
42s, 3d. and up to 42s. 44d. cash, also at 42s. 5d. up to 
42s, 6d. one month, with buyers at the close offering 
42s. 44d. cash and 42s. 6d. one month, and sellers near, 
Friday’s market was a turn better, and the close was 4d. 
per ton over Thursday’s, but 3d. under that of the pre- 
ceding Friday. Business was reported during the fore- 
noon at 42s, 4d. and 42s. 7. cash, also at 42s. 5}d. and 
42s, 5d. one month, the close being sellers at 42s. 4\d. 
cash and 42s, 6d. one month, with buyers near. There 
were transactions in the afternoon at 42s. 4d. up to 
42s, 5d. cash, also at 42s, 54d. up to 42s. 64d. one 
month, and buyers at the close were offering 42s. 5d. 
cash and 42s, 64d. one month, with sellers near. 
The warrant market was again flat on Monday, 
and prices receded 4d. per ton, closing at the 
lowest level reached since the year 1879, when prices 
touched 40s. Transactions were reported in the morning 
at from 42s. 4d. down to 42s, 24d. cash, and from 42s, 54d. 
down to 42s, 34d. one month, the close being sellers at 
42s, 14d. cash and 42s. 34d. one month, and_ buyers near. 
The quotations in the afternoon ranged from 42s, 1d. 
down to 42s, cash, and from 42s. 24d. to 42s. 2d. one 
month, the market closing with sellers at 42s. 1d. cash 
and 42s, 3d. one month, and buyers offering 4d. per ton 
lower. Yesterday’s warrant market opened flat, but it sub- 
sequently improved, and closed with a recovery of 1d. on 
the previous day’s loss. Business was transacted in the 
forenoon market at from 42s. to 42s. 14d. cash, also at 
42s, 2d. up to 42s. 3d. one month, with sellers at the close 
at 42s. 1d. cash and 42s, 3d. one month, and buyers near. 
There were transactions in the afternoon at 42s. up to 
42s. 14d. cash, also at 42s. 24d. and 42s, 3d. one month, 
with buyers at the close offering 42s. 14d. cash and 42s. 3d. 
one month, and sellers near. A decided firmness has 
been shown in the market to-day. During the forenoon 
there were transactions at from 42s. 1}d. up to 
42s, 5d. cash, also at 42s, 4d. up to 42s. 74d. one 
month, sellers at the close asking 42s, 44d. cash, 
and 42s. 64d. one month, with buyers near. There was 
a considerable amount of business reported in the after- 
noon at 42s. 4d. to 42s, 5d. cash, also at 42s. 54d. up to 
42s. 7d. one month, and buyers towards the close of the 
market were offering 42s. 5d. cash and 42s. 7d. one 
month, with sellers near. Generally speaking, and dis- 
regarding what has just been said about to-day’s business, 
the somes be may be said to be exceedingly depressed, 
partly on account of the very limited demand in almost 
all iron-consuming centres, and partly owing to the dis- 
satisfaction raised in the minds of investors with regard to 
the alleged inferior quality of much of the iron admitted 
into the public warrant stores as ‘‘ good merchantable 
brands,” One result of the rumours on that head is that 
many holders have been induced to sell out, and at the 
same time buyers have been holding aloof, or are only 
operating with caution until the vexed question is settled 
amongst those who are most concerned. Meanwhile the 
agitation is doing grave, and it may be permanent, injury 
tothe whole Scottish pig-iron trade. Quietness is the 
rule in all departments of the trade, and the reports 
from America and the Continent are very unsatisfac- 
tory. The shipping demand is at a low ebb. At 
this season the spring requirements usually begin to 
be felt, but up till the present they have scarcely been 
mentioned. ‘There are now 97 blast furnaces in operation 
as compared with 112 at this time last year. The hema- 
tite pig-iron trade remains quiet, and the price for the 
usual mixture of Nos. 1, 2, and 3 brands is from 46s. 6d. 
to 47s. 6d. f.o.b. at Cumberland ports. Last week’s ship- 
ments of Scotch pig iron amounted to 10,084 tons, as 
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against 9070 tons in the preceding week, and 11,614 tons 
in the corresponding week of 1883, They included 1205 
tons to the United States, 440 tons to France, 1455 tons 
to Italy, 600 tons to Germany, 750 tons to Holland, and 
lesser quantities to other countries. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 593,412 yesterday afternoon as compared with 
593,360 tons yesterday week, showing a decrease of 
52 tons during the week. It should be mentioned, how- 
ever, that the production is now about 3000 tons per 
week less than it was at this time last year. 

Improvement in the Manufacture of Pig Iron.—A re- 
port has gained currency — the last few days to the 
effect that a process is now being worked out at the 
Calderbank Works of the Monkland Iron and Coal 
Company (Limited), which will result in a saving of from 
4s. to 6s. per ton on the make of pigiron. The process, 
which has been patented, involves the substitution of 
coke for raw coal in the blast furnace. 


Extensive Drainage Scheme for Edinburgh.—A new 
sewerage scheme of some magnitude, for carrying the 
sewage of the south side of Edinburgh to the sea, was 
on Friday sanctioned by the Lord Provost’s Committee 
of the Edinburgh Town Council. Some time ago the 
Town Council, as sanitary authority for the city, was 
interdicted, at the instance of the authorities of Porto- 
bello, from polluting the Pow and Figgate Burns ; and in 
consequence, in order to take the sewage of the south side 
of the city out of these streams, it has been resolved 
to construct a conduit of about four miles in length 
from Mayfield to the sea. The estimated cost of the 
works is over 17,000/., but that is exclusive of way-leave 
and various claims for compensation, which it is thought 
may bring thesum up to 25,000/. The expense has to be 
met by a general assessment over the city. 

Death of Mr. Charles Connell, Shipbuilder.—In the 
person of Mr. Charles Connell, of the Scotstown Ship- 
yard, Whiteinch, a well-known and much-esteemed Clyde 
shipbuilder, has just been cut off by death. A native of 
Ayrshire, he began life at the very foot of the ladder, 
having served his apprenticeship as a shipwright with the 
late firm of Messrs. Robert Steele and Co., Greenock. 
He was about five years shipyard manager to Messrs. 
Alexander Stephen and Sons, and in that capacity he 
greatly contributed to work out the composite system of 
shipbuilding to a practical success. In the year 1861 he 
began business as a shipbuilder on his own account at 
Kelvinhaugh, and for many years he occupied the yard 
at Scotstown, in which he attained his greatest distinc- 
tion in the designing and practical construction of many 
sailing ships and steamers of the highest class, a large 
proportion of the latter being built for the Dominion, 
Warren, Inman, City, and other well-known lines. The 
largest steamer which he built was the City of Chicago, 
which is now doing excellent work on the Atlantic. 


Improvement of Eyemouth Harbour.—On Monday official 
notice was received by the trustees of Eyemouth Harbour 
of the granting of a loan of 25,000/. by the Public Works 
Loan Commissioners for the improvement of that harbour. 
The news has naturally given much satisfaction to that 
famous east coast fishing town. 

Serious Explosion at Parkhead Steel Works.—A serious 
explosion took place yesterday afternoon at Messrs. 

Seardmore’s Steel Works, Parkhead. It appears that a 
number of men were engaged in casting a steel ingot in- 
volving the use of about 25 tons of molten metal, and as 
the material was being run into the casting pit it exploded 
from some unknown cause, and a number of the men were 
severely burnt. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
again lifeless and prices were nominally quoted 36s. 9d. 
per ton f.o.b. prompt or forward delivery. Some holders 
were disposed to accept a trifle less, but buyers were few 
and were inclined to hang off in anticipation of lower 
—_ seeing that the Glasgow market was. still flat. 

teports from other iron centres were disappointing and 
tended to the contraction of trade. Shipments of iron at 
Middlesbrough to date continue satisfactory, the total 
being 54,500 tons against 52,800 tons last month. The 
shipbuilding and steel rail departments continue very 
weak. It is computed that there are upwards of 150 
vessels, averaging about 2000 tons each, laid up between 
the Tees and the Tyne, owing to the unremunerative 
freights which have so long prevailed. Under these cir- 
cumstances it is not surprising that the shipyards on the 
north-east coast have booked little or no fresh work this 
year. In hematite iron there is no alteration and _ prices 
are 47s. to 47s. 6d. per ton for Nos. 1,2, and 3, f.o.b. west 
coast ports. There is nothing new to report in the manu- 
factured iron trade and the quotations are the same as 
those of last week. Several of the mills are working very 
irregularly and a large number of men are idle three or 
four days a week. Although prices are so low specifica- 
tions cannot be had, 

The Blast Furnacemen and the Sliding Scale.—While the 
blast furnacemen refused to sign a sliding scale for the 
regulation of their wages, the Cleveland Ironmasters 
claimed a reduction of 5 percent. The men followed 
this by demanding time and a half for working from 
Saturday afternoon to Monday morning. Several inter 
views took place between masters and men, and neither 
side giving way it was feared that the whole of the blast 
furnaces in the North of England would be stopped, as 
both sides had given notice to terminate all engagements 
on the Ist of March. Fortunately better counsels have 
prevailed and the men having fully realised the present 
depressed condition of the iron trade and the gloomy- 








prospects, agreed on Monday last to sign the sliding scale 
unconditionally and trust to improving their position 
when trade gets better. 


The Shipbuilders and their Wages.—It is satisfactory 
to observe that the wages question on the Tees is being 
settled amicably by the masters agreeing with their men 
to a reduction of 10 per cent. While this is the case on 
that river, however, the question is yet to be dealt with 
on the Tyne and the Wear, where the masters adhere to 
their former claim of 20 per cent. stating that anything 
short of that {reduction will be insufficient to meet the 
requirements of the case, and enable them to carry on 
their business. Even after such a revision of wages it is 
difficult to see how orders for steamers can be obtained. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Dearne Valley Water Works.—These works have 
been formally opened. The company has been formed 
for the purpose of supplying Wombwell, Darfield, Wath, 
Hoyland, and the surrounding district, with a good sup- 
ply of pure water. The works are situated at Broom 
Hill, and are now in full swing. Mains have been laid 
through Wombwell, and down to Wombwell Main. 
Close by the above-named place is a service reservoir, up 
to which the water will be forced, and from which it will 
be supplied. The pumping engine is of 60 horse-power, 
and capable of pumping 30,000 gallons per hour. 

Chesterfield Water Works and Gas Light Company.—The 
report of this company for the six months ending Decem- 
ber 31, 1883, states: ‘‘The net profit of 1883 amounts to 
8083/. 5s, 2d. The sales of water in 1883 have been rather 
more, and of gas slightly less, than in 1882, while the 
amount paid for local rates has been 761/. 3s. 8d. more 
during last year than in the preceding one.” 


Midland Iron Company, Limited, Rotherham.—The 
annual meeting of the shareholders of the Midland Iron 
Company, Limited, has been held in the board-room of 
the works, Masborough. The chair was occupied by Mr. 
David Davy. In moving the adoption of the report 
and balance-sheet, he said the shareholders would see 
that they had made only 125/. of bad debts, which 
was a very small amount indeed, in proportion to their 
turnover. It would also be observed that they had placed 
1000/. to the account for the depreciation of plant and ma- 
chinery, and the directors thought that was the best 
thing to do. At the last annual meeting a shareholder 
proposed that instead of writing 1000/. off for depreciation, 
they should carry it toa reservefund, but the directors 
thcught it was more to the interests of the company that 
they should continue doing as they had done. ‘The profit 
was not so large as it was last year, although the output 
was about the same. Last year the output was 16,454 
tons, as compared with 16,524 tons for the previous twelve 
months, and the decreased profit was accounted for by 
the competition with which they had had to contend 
during the last year. Perhaps he ought not to say it, but 
they had some concerns to compete with which he 
never remembered to have paid a dividend. It was simply 
absurd to keep cutting down prices in the way some 
people did, for they neither lived themselves nor would 
they permit any oneelse. The directors considered that 
they: had done fairly well for the shareholders, and they 
ought to be satisfied. He hoped that things would con- 
tinue something like their present state, and that at their 
next annual meeting they might be able to show at all 
events as satisfactory results as they were on that occa- 
sion. Alderman Wigfield, in seconding the resolution, 
stated he though they ought to be satisfied that in the 
midst of such keen competition they had been able to ac- 
complish what they had done. The report and balance- 
sheet was then unanimously adopted. The dividend was 
at the rate of 74 per cent., which was the same amount as 
last year. Mr. Davy was the director who retired by 
rotation, and his re-election was moved by Alderman 
Wigfield, who highly eulogised Mr. Davy’s services to the 
company. Mr. Sandford (Liverpool) seconded the propo- 
sition. The proposition was carried unanimously. 








Coal Company.—The 12th general meeting of the share- 
holders of the Isle of Axholme Coal and Tillage Com- 
pany, Limited, has been held. The accounts having been 
audited, a statement of the transactions of the company 
for the past year was presented, showing after all ex- 
penses had been paid, the balance of 2907. to the credit of 
the company. Whereupon it was unanimously resolved 
that a dividend of 30 per cent. should be paid to each 
shareholder. 


John Round and Son, Limited. — The tenth annual 
meeting of the shareholders of the above company has 
been held at the Cutlers’ Hall, Mr. Joseph Gamble pre- 
siding. The secretary, Mr. Digby Webster, read the 
report, which was adopted on the motion of the chairman 
seconded by Mr. Walker. It was also resolved that a 
dividend of 12s. per share, being at the rate of ten 
per cent. per annum, free from tax on the amount 
called up, be declared, and that the balance of 
184/. 17s, 4d. be carried forward to next year’s account. 


Shefiield Wagon Company.—The half-yearly meeting of 
the Sheftield Wagon Company; was held on Thursday, 
at the Freemasons’ Hall, Surrey-street. Mr. W. J. 
Thompson, chairman of the company, presided. An 
animated conversation arose on the prospects of the com- 
pany, the chairman laying before the shareholders im- 
portant information as to steps having been taken and 
overtures received from other companies, for the purchase 
of the lease, debentures, and other assets of the company, 
which the directors were inclined to entertain. The meet- 
ing was ultimately adjourned to consider these, and if 
approved, it was proposed to appoint two shareholders to 
conduct the negotiations, with a committee of six others 
to consult with them. 





NOTES FROM THE SOUTH-WEST. 
Tramways at Cardiff.i—The Provincia] Tramways Com- 
pany (Limited) contemplates an extension of about a mile 
in length to Cathays, with a view to the protection of the 
company’s interests at Cardiff. 


Brecon and Merthyr Tydvil Junction Railway.—The 
doubling of the line between Machen and Bassaleg is 
practically completed, and will be ready for inspection 
next month. Two new engines have been delivered this 
month, and the delivery of four others is promised at an 
early date. Two miles twenty-two chains of the line were 
relaid during the past half-year with steel rails. The 
whole Jength of line relaid during 1883 was six miles 
thirty-six chains, 


The ‘‘ Great Eastern” (s.)\—Messrs. E. De Mattos and 
Co., of London and Cardiff, have, it is stated, purchased 
the Great Eastern steamer, with the intention of con- 
verting her into a coal hulk, to lie at Gibraltar. The 
steamer will at once undergo extensive alterations, probably 
at Milford Haven, where she is now lying. Messrs. De 
Mattos have received permission from the Secretary of 
State for Foreign Affairs to secure the steamer in the Bay, 
close to the Rock, but she is to be prepared to move 
should the authorities require it. Messrs. De Mattos in- 
tend fitting upon the ship’s decks the most powerful 
steam cranes and gear procurable. 


Rhymney Railway.—The half-yearly meeting of the 
Rhymney Railway Company was held at Cardiff on 
Friday. The chairman said the traffic had gone on in- 
creasing in a satisfactory way. There had, it was true, 
been a considerable diminution in iron ore and iron ; but 
the diminution had been more than compensated for by 
en increased traftic in coal, coke, and general merchan- 
dise, The directors had at last completed an agreement 
with the proprietors of the Cyfarthfa Works, which they 
looked upon as one of great importance. The agreement 
would secure to the company for twenty-one years the 
carriage of nearly all the Cyfarthfa traffic. The rela- 
tions of the company with the Dowlais Iron Company, 
the Rhymney Iron Company, and the large coal com- 
panies were perfectly amicable. The traffic from both 
the companies he had named had been considerable, and 
the directors expected it to increase. After considerable 
difficulty the directors had obtained possession ef the 
land for the lines necessary to connect the company’s 
railway with the Cyfarthfa collieries and works, and 
the contractors were now pushing forward constructive 
operations. 

Newport.—The steam coal trade has been a little less 
active. The house coal market does not at present show 
any improvement. The arrivals of iron ore have been up 
to the average. In manufactured iron no particular 
change is noticeable. Shipments have been rather heavy, 
the total quantity being 2612 tons forwarded to the 
following destinations: New York, 1380 tons of tin 
plates ; Smyrna, 300 tons of rails ; Gothenburg, 879 tons; 
and Toulon, 53 tons. Last week’s clearances comprised 
18,262 tons of coal. From Bilbao there were received 
8774 tons of iron ore, and 6320 tons came to hand from 
other sources. 


Weston-super-Mare.—It is officially announced that a 
new loop line connecting Weston-super-Mare with the 
main line to and from Bristol and Exeter will be opened 
for traffic to-morrow (Saturday), after which date the 
junction and branch line thence to Weston-super-Mare 
will be closed. 


Cardif.—A_large business has continued to be done in 
steam coal. There is no improvement in the fuel and 
iron ore markets. Last week’s clearances comprised 
165,301 tons of coal, and 4485 tons of patent fuel. From 
Bilbao there were received 14,729 tons of iron ore, and 
2568 tons came to hand from other sources. 


Great Western Railway.—The renewal of timber viaducts 
and bridges is now in active operation on all parts of the 
Great Western system, more especially in Staffordshire 
and the West of England, where some large timber via- 
ducts are being rebuilt in stone andiron. The widened 
line from Slough to Taplow is faradvanced towards com- 
pletion, and may be shortly opened for goods traffic. 
Plans are in preparation for the loop line to the Bristol 
and South Wales Railway, which is about to be doubled 
in connexion with the Severn Tunnel works. During the 
past half-year thirteen new locomotives have been built at 
the cost of revenue. The aggregate outlay made for work- 
ing stock upon the system stood at the close of December, 
1883, at 8,238,752/. 

Milford Docks Company.—A meeting of this company 
was heldon Monday, Mr. G. Gurney Sheppard in the 
chair. It was stated that steps were being taken for the 
completion of the docks, and that considerable time had 
been spent by Mr. Rendel in the preparation of the plans 
and specifications. 


“JAMIESON’S GRAPNEL.” 
To THE EDITOR OF ENGINEERING. 

Sir,—In your description of Jamieson’s improved 
grapnel appearing in your last issue the name of the 
manufacturers isgivenas ‘* Messrs. Bourn and,Co., Pheenix 
Foundry, Clapham.” It ought to have been ‘* Messrs. 
Bowen and Co., Phenix Foundry, Mount Pleasant, 
Clerkenwell.” 

By kindly correcting this you will oblige 


Yours faithfully, 
London, Feb. 25, 1884. Bowen AnD Co. 














GERMAN Rartways.—The revenue last year of the 
various German lines (those of Bavaria excepted) was 
3,487,644/. The extent of line upon which this revenue 
was earned was 18,656} miles, 
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The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 





The Publisher desire to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
AND InquiRY Room established at the offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINRERING A a A be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 





NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviIL ENGINEERS.—Ordinary meeting, Tues- 
day, March 4th, at 8 p.m. Discussion upon paper, ‘ Hydraulic 
Propulsion,” by Mr. Sydney W. Barnaby, Assoc. M. Inst. C.B. 
And monthly ballot for members. 

Society oF ENGINEERS.—Monday, March 3rd, at the Westminster 
Town Hall, Caxton-street, Westminster, a paper will be read on 
“The Defects of Steam Boilers and their Remedy,” by Mr, A. C. 
Engert. The chair will be taken at half-past seven precisely. 

PHysicaL Socigty.—Saturday, March 8, at 3 p.m. “ Experiments 
Illustrating an Explanation of Hall’s Phenomena,” by Mr. Shelford 
Bidwell. ‘‘Note on Hall’s Phenomena,” by Professor S. P. 
Thompson, D.Sc., and Mr. Colman C. Starling. 

Society or CuemicaL INpustry. Lonpon SEcTION. — Monday, 
March 3rd, at Burlington House, the following papers will be 
read: ‘‘On the Manufacture of Cuprammonium and Zincam- 
monium and their Technical Adaptation.” ‘‘ On the Filtration of 
Potable Waters.” ‘‘On some Applications of Keiselghur.” 





ENGINEERING. 


FRIDAY, FEBRUARY 29, 1884. 





THE PATENT OFFICE. 


NvuMErovs remarks as to the want of promptness 
and ability displayed in reorganising the Patent 
Office on a capable and efticient footing, continue to 
reach us. 


At the same time the official cry is 





‘* Wait and see what great things we shall do.” We 
confess we have not much faith in these promises. 
We like to see signs which will warrant us in be- 
lieving that something good is coming. We are not 
of those who expect to gather grapes from thorns 
or figs from thistles. When complaints are made 
of the inefficiency or extravagance of any public 
office the usual reply of officials is ‘‘ suggest 
some better course.” This, however, is but a ruse 
to dispel the effects of adverse criticism. The 
pigeon-holes of public offices, or at least their waste- 
paper baskets, are the receptacles of numerous 
suggestions, amongst which there are doubtless 
some few worthy of adoption. That the Board of 
Trade has not been left without advice from those 
able to advise in the matter of Patent Office re- 
organisation is well known. Hence hostile criticism 
is, on this occasion, deprecated on the plea that it 
is too soon to be able to judge fairly of what will 
occur under the present arrangements. We, how- 
ever, object to believe that anything but disaster, 
or at least a very unsatisfactory and incomplete 
performance of duties, can result from the arrange- 
ments made and being made at the Patent Office. 
There are none so blind as those who will not see, 
and we should be foolish indeed to suffer ourselves 
to be influenced by wilfully blind guides. 

Our object on the present occasion is to draw 
attention to the nature of the changes that have 
taken place, by comparing the new arrangements 
with those under the old Act. On a future occa- 
sion we may draw attention to some of the sug- 
gestions which we know have been submitted to 
the President of the Board of Trade. We shall 
refer especially to those departments of the Patent 
Office with which the public is more directly con- 
cerned—the library, the indexing department, the 
examiners’ department. We are not advocates of 
extravagance, and we believe the suggestions we 
shall make or allude to, might be adopted at far less 
cost than will be incurred if the present arrange- 
ments are persisted in. 

First, as to the library at Southampton-buildings. 
The courtesy of the officials there is well known, 
and any stranger making a search for the first time 
will have noted the kindly interest with which he 
is put in the right track. We have no wish to add 
to the hours during which these gentlemen have to 
attend, but surely arrangements could be made by 
which they may be relieved by others who could take 
charge of the room during the evening. It is 
hardly just that the numerous class of persons who 
are employed during the day, cannot avail them- 
selves of that library during their leisure hours. 
It is necessary to go out to South Kensington to 
consult the specifications in the Patent Museum, if 
one can only devote the evening to that work. The 
library in Southampton-buildings ought to be open 
till 9 p.m. Some arrangements, too, might be made 
for taking care of coats and umbrellas. One can- 
not conveniently keep a wet umbrella by one’s 
chair, and unfortunately umbrellas are so similar in 
appearance that persons have been led to take from 
the stands those they did not bring into the 
room, sometimes leaving a worse one in exchange, 
sometimes not. How absent-minded they must be 
not to recollect their own. 

The accommodation, too, in some provincial 
towns or cities, where complete sets of Patent Office 
publications are deposited for free reference is far 
from perfect. Some towns, it is true, make admir- 
able provision, but others most shamefully neglect 
their duties. There isat leastone publiclibrary where 
the works received from the Patent Office are allowed 
to remain in the bales in which they were packed 
by the printer, and this too not in a small place, 
but in a city of some 100,000 inhabitants. Let 
some public-spirited person ascertain what facilities 
there are for examining patent specifications in 
every town to which grants have been made, and 
stir up the local authorities till suitable accommo- 
dation is provided. Seeing too that the grant is 
conditional, the Patent Office ought to inspect the 
accommodation, and see that the works are pro- 
perly housed and kept in order. 

All interested in patent matters must be aware 
that the greater the facilities for prosecuting 
searches, and the more accurate the indexes, 
the less likely are there to be invalid patents. Itis 
for this reason that the question of indexing and 
abridging is one of the utmost importance to the 
public. At the expiration of last year there were 
two distinct indexing and abridging departments, 
The original department by which the current 
indexing and abridging was prepared, and the 








special indexing and abridging department consti- 
tuted at the time when the system of filing abridg- 
ments with the petition for a patent, was abolished. 
The duties of the latter department consisted in 
preparing what has been called a ‘‘ catalogue 
raisonnée” of the subject-matter of patent specifica- 
tions to take the place of the very imperfect, not to 
say faulty abridgments and indexes prepared under 
the old style. The only change that has yet been 
made in the matter of indexing and abridging is 
really a change for the worse. The special indexing 
department has been relieved of the duties for 
which it was formed and has been entrusted with 
the duties of examination, while the system of 
abridgments by applicants has been revived. 

It seems utterly absurd to have gone back to a 
system of making abridgments which was tried for 
ten years and abandoned as useless, and to per- 
petuate the old system of preparing current indexes, 
and abridgments of a sort that are generally con- 
demned. Above all, it seems absurd to have sus- 
pended the one work which although performed in a 
most extravagant manner, is generally admitted to 
have been done well so faras it has gone. Moreover, 
there is no excuse for thesearrangements, The Board 
of Trade had several months during which to make 
arrangements. It is true a Commission of Treasury, 
Board of Trade, and other officials made an inquiry 
as to the capacity of the staff at the Patent Office, 
and if the present arrangements are the result of 
that inquiry, they do not testify favourably for the 
intelligence of the Commission. It was not at all 
necessary that the members of the Patent Office 
staff hitherto engaged in indexing and abridging 
should have been pensioned off, and an entirely 
new set of men brought in to work out the new 
system, which appears to be the only alternative 
to the present arrangements that has suggested 
itself to the official mind. What was really wanted 
was some one strong enough to weld the original 
and special indexing and abridging departments 
into one, to bring in a staff of capable examiners, 
and amalgamate the whole business of examina- 
tion, abridging, and indexing. Doubtless some 
of the employés would have been hurt at the 
arrangements made, but the loudest cries would 
have come from the least efficient. But if no one 
was put in a worse position either pecuniarily, or as 
regards amount of work required from him, surely 
there would be no just cause of complaint. There 
was no ueed of a commission of inquiry to remove 
any one. The Board of Trade had it in its power 
to appoint comptroller, chief examiner, and others 
from outside the Patent Ottice. But for some 
reason no attempt has ever been made to select 
suitable men from outside for any superior appoint- 
ment. We believe only one superior appointment 
has been given to anyone but Patent Office officials, 
and that only to a Board of Trade official. 

We may perhaps be mistaken, but it would seem 
that a combination has been formed within the 
Patent Office to prevent the appointment of out- 
siders to any of the chief positions, and an esprit de 
corps developed, which may probably be more 
beneficial to the employés than to the public. If the 
arrangements adopted had been good, if there had 
been but aslight improvement on the old methods 
of work, we should have felt bound to wait awhile 
to see what further improvements were effected. 
But, as the arrangements entail the abandonment 
of a most necessary work, the catalogue before 
referred to; as no attempt has been made to unite 
the several indexing departments into one, and to 
do the work of abridging and indexing thoroughly, 
once for all, we may fairly criticise. Indeed, we 
should be wanting in our duty if we waited till 
the threatening deadlock becomes an accomplished 
fact. 

The proposal to unite the departments is the most 
sensible that has been suggested. But it is asked, 
what if those who have been chiefs of departments 
do not like to be chiefs of branches in a united 
department? Well, let the branches be called de- 
partments. Shift some of the juniors from one 
branch or department to another, and then, having 
properly grouped the work, and each branch or 
department, the specifications belonging to the 
group assigned it. Moreover, both to prevent 
jealousies amongst the existing chiefs of depart- 
ments and for the sake of getting men of energy 
and capacity to direct affairs, bring in a staff of 
examiners and supervisors to take the general 
direction of the whole united departments, to allot 
the specifications to the respective departments, to 
be referees in technical questions which the depart- 
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ments may submit, and to decide as to whether 
applications shall be refused or amended, and to 
otherwise assist the comptroller with his duties as 
judge of first instance in patent matters. 

It is simply absurd that a specification should go 
through the hands of one man and be read by him 
for the purpose of indexing, that it should then go 
to another to be abridged, to a third to be 
examined as to whether it is in conformity with the 
Act ; and after all that the specification should be 
stowed away some twenty or thirty years till its 
turn comes to be the subject of a ‘‘ catalogue 
raisonnée” for a future generation. No more 
effective means of wasting public money, providing 
makeshifts, and putting off till a very far to- 
morrow, one of those to-morrows that scarcely 
come within a lifetime, could be devised. And the 
public is asked patiently to suffer the effects of 
this foolish and extravagant temporising and pro- 
crastination ; to sit idly by and watch a wasteful 
system settle into a comfortable seat. 

We do not blame the Parliamentary chief of the 
Board of Trade so much as the permanent officials, 
both of that Board and of the Patent Office. Every 
one knows that a Parliamentary chief, until he has 
had very many years’ experience of officials, is little 
more than a mere dummy. The facts in his speeches 
are those the officials choose to give him. If he 
suggests some improvement that does not recom- 
mend itself to the ofticial mind, he is overwhelmed 
with objections cleverly put. He is referred to piles 
of correspondence and reports which the officials 
assert have reference to some previous abortive trial 
of the same or some similar scheme. None know 
better than permanent officials how to stifle an 
inquiry, how to cook a return, in short, how to do 
everything that is forthe benefit of their own class 
at public expense. Besides, Parliamentary chiefs 
get so tossed from board to board that they are 
hardly accustomed to one set of men and duties 
before they have to make the acquaintance of 
another set. He must be of great capacity, iron 
will, and stubborn determination to be the actual 
as well as the Parliamentary chief of a department. 
Hence, unless supported by well-sustained public 
demand a Parliamentary chief, however well in- 


clined he may be to effect an improvement, has a 
Herculean task when set to strive against the de- 
termination of permanent officials against that im- 
provement. 

Both by letter and verbally the attempt we are 
making to get the Patent Office organised on an 
efficient footing, receives approval, and we see that 


public opinion is alive to the state of affairs. It 
only needs a constant pressure brought to bear upon 
members of Parliament and on the Government to 
make them alive to the fact that the passive re- 
sistance of officials must be energetically combated. 
With determination to find the men and to employ 
them, to effect so desirable a result, the Patent 
Office may be made as efficient as the Postal De- 
partment. 








SCOTCH “G.M.B.” PIG IRON. 

Wirutn the past three or four weeks there have 
been somewhat ominous rumours in the Glasgow 
pig-iron market in regard to that material which is 
known under the name of warrant iron, and is very 
frequently termed G.M.B. iron, an expression 
whose true meaning is only known to the initiated, 
and more especially to those gentlemen who have 
for many years constituted the “iron ring” on 
’Change at Glasgow. That peculiar term in its full 
significance stands for the words ‘‘good merchant- 
able brands,” and it is only in Glasgow that it is in 
use by makers of and dealers in pig iron. The 
history of what are called the warrant stores, which 
have for many years been in the keeping of Messrs. 
Connal and Co., is one of very considerable in- 
terest, but it is not absolutely necessary that in 
referring to it we should go into the details of the 
past forty years ; for certainly over that very long 
period the Glagow pig-iron market has held an 
exceedingly prominent place in the commercial 
annals of the kingdom, and has materially in- 
fluenced prices in every iron-making and iron-con- 
suming district throughout the world. Somewhere 
about the beginning of that period the warrant 
stores were instituted, and the special intention in 
calling them into existence was that certain brands 
of pig iron might, as it were, be put into a sort of 
pawn office, every parcel being represented by a 
warrant which was to be held as good as money, 
the warrants being a purchasable commodity in the 





open market. The brokers of those far-away times 
agreed that the ‘‘good merchantable brands” should 
include the iron made at the Gartsherrie, Summer- 
lee, Langloan, Monkland, Clyde, Calder, Govan, 
Coltness, Shotts, Glengarnock, and Carnbroe 
Works, and they classed all pig iron branded with 
those names as being equal in quality. But a 
number of brands were excluded as not being up to 
the standard of quality, and there is now apparently 
very good reason for making another revision of the 
list of ‘‘good merchantable brands,” inasmuch as, in 
the opinion of many persons, some pig iron of late 
has fallen too far below the recognised standard, 
any is inferior in quality to the bulk of the iron 
which forms the stock in the warrant stores—a 
stock that now amounts to well-nigh 600,000 tons. 
Within recent years very considerable differences 
on the score of quality have developed themselves 
in Scotch pig iron ; indeed, they have, in course of 
time, become so very marked that several well-known 
brands amongst those already named are selling at 
from 7s. to 10s. per ton higher than others named 
along with them. That fact abundantly proves 
that there must be some brands of decidedly in- 
ferior quality included under the designation of 
G.M.B. iron. Furthermore, it is confidently 
affirmed that of late in some cases the inferior iron 
only has been put into the warrant stores. In one 
or two instances at least there has latterly been 
used in the blast furnaces a very large quantity of 
mill and forge cinder from the malleable iron 
works. Now that is a material which is obtainable 
at a much lower price than that which high-class 
blackband and clayband ironstones can be got for, 
notwithstanding the fact that the metallic iron con- 
tained in it often ranges from 50 to 55 per cent. 
3ut along with the metallic iron there are asso- 
ciated certain deteriorating substances, one of 
which, phosphoric acid, often occurs in marked 
quantity, up even to 43 per cent.; and it is a 
familiar fact that pig iron in the production of 
which mill or forge cinder is extensively used is 
very deficient in that kind of strength which is so 
much necessary in iron castings that are to be 
employed in structural works where great strain is 
to be borne. 

A statement has lately gained much currency 
which says that within the past year absolutely in- 
ferior iron—that is to say, cinder pig—has increased 
in the public warrant stores to the extent of some 
30,000 or 40,000 tons; and the matter has been 
brought under the notice of the Scotch Pig Iron 
Trade Association, but the gentlemen charged with 
the government of that body have, in the mean time 
declined to take any action in the way of inquiring 
whether or not any adulteration has been resorted 
to as regards the warrant iron in Messrs. Connal 
and Co.’s stores. Some of the brokers allege very 
strongly that there has not been any such deterio- 
ration, and that both merchants and consumers 
have of late taken, as G.M.B. iron, considerable 
amounts of those makes of pig iron regarding 
which the cry of inferior quality has been raised, 
their dictum being that what is hinted at as being 
cinder pig, is really good iron. That may be 
so, but in the interests of honesty and fairplay, 
and of the good name that Scotch pig iron has 
enjoyed for a very long time, an examination of 
those recent store additions that have given rise to 
the suspicions spoken of, ought really to be made by 
some competent authorities, so as, if possible, to 
allay those suspicions, while at the same time a 
most strict and rigid scrutiny should henceforth be 
exerted in reference to all future admissions of iron 
for warrant-making purposes. Both consumersand 
the outside capitalists who make speculation in pig- 
iron warrants, a legitimate branch of business, are 
justly entitled to demand such examination and 
scrutiny as we have hinted at, and they ought not 
to rest content with anything less. Even the 
makers of good honest G.M.B. iron ought in self- 
defence to see that the business of warrant-making 
is henceforth maintained as a reality. It is not 
for us to say by whom the examination and scrutiny 
should be made — whether by the store-keepers, 
Messrs. Connal and Co., or by the Iron Trade 
Association’; but it is evident that some constituted 
authority must undertake the responsible duty. 
Since writing the foregoing remarks we have learned 
that at a meeting of ironmasters held in Glasgow 
last week, a committee was appointed with full 
powers to conduct an investigation into the truth 
of the allegations which have now taken such 
definite shape in regard to the introduction of 
inferior iron into the warrant stores, and there 





seems to be every probability that the matter will 
be dealt with in a thorough-going manner. That 
committee consists of five gentlemen represent- 
ing, respectively, Messrs. Merry and Cuninghame, 
Messrs. William Baird and Co. (Gartsherrie), 
Messrs. Addie and Co, (Langloan), and the Colt- 
ness and Shotts Iron Companies. Shortly after 
the announcement of the appointment of that com- 
mittee, the chairman and secretary of the Scotch 
Pig Iron Trade Association, issued a circular in 
which they state very freely the opinions of that 
body, remarking that they are satisfied that the iron 
now in store, whether received lately or years ago, 
is equal in quality to the iron delivered direct from 
the makers, and regarding which no complaints have 
been made. They further hint that the cry about 
adulterated pig iron has originated with a section 
of the ironmasters, and presumably including those 
who took part in the appointment of the committee 
already referred to. If it should prove that the 
rumours and allegations as to adulterated pig-iron 
warrants have any foundation, it is probable that 
the difference in value between the iron in the 
stores and that represented by the warrants in 
circulation for it, would be somewhere between 
100,000/. and 200,000/., which somebody has got 
to lose before the Scotch warrant market could 
be restored to a sound and honest condition. 


COAL GAS AS A LABOUR-SAVING 
AGENT. 

Gas is now used as fuel in a great many trades 
where small objects are to be heated, and where the 
heat is required to be used intermittently or under 
such conditions that it is under perfect controi, and 
can be increased or diminished at will. Yet although 
the applications of gas are exceedingly numerous, 
they are often made upon entirely mistaken 
principles, and the result is that very poor results 
are attained and great expense is incurred. For 
gas is undoubtedly a dearer fuel than coal, unless 
it beso employed that its useful effect is confined 
solely to heating the objects under treatment, and 
be not wasted in raising the temperature of large 
volumes of air, or masses of brickwork. It is im- 
possible to obtain an intense heat with solid fuel 
except a large quantity of it be used, while with 
gas an extremely high temperature may be con- 
centrated ona small spot, and thus the high-priced 
material is very often the more economical of the 
two. The principles governing the use of gas as 
fuel in mechanical trades lately formed the subject 
of a paper read by Mr. Thomas Fletcher, F.C.S., 
of Warrington, before the Society of Arts. In this 
he pointed out that a burner may be perfect for one 
purpose, yet exceedingly w :steful for another, and 
thus an error in judgment in its application may lead 
to its total condemnation. An excess of chimney 
draught, in cases where a flue is necessary, may pull 
in sufficient cold air to almost neutralise the whole 
power of the burner. With solid fuel an excess of 
draught causes more fuel to be burnt, but with gas 
the fuel is adjusted and limited ; there is no margin or 
store of fuel ready to combine with the extra air, 
which therefore lowers the amount of work done by 
its cooling powers. The power of a burner for any 
specified purpose depends principally upon the 
difference in the temperature of the flame and the 
object to be heated. For instance it is not possible 
to obtain a bright red heat economically with 
any burner working without an artificial blast of 
air. If high temperatures are required an artificial 
blast of air is necessary, the heavier the pressure of 
air, the greater the economy. For the very highest 
temperatures as large a quantity of gas as possible 
must be burned in as small a space as possible, with 
the maximum speed, and, given a suitable air 
supply this is easily attained, as an explosive mix- 
ture may be blown through gauze into a fireclay 
chamber closed, except so far as is necessary to 
allow the escape of burnt gases. The speed of com- 
bustion is limited only by the speed of the supply 
of air and gas, and by increasing these, there is no 
practical limit to the heat which can be obtained. 
With a modification of the well-known injector 
furnace, Mr. Fletcher has, in actual work, obtained 
the fusing heat of cast iron in two minutes from 
starting, and has fused every furnace casing he has 
been able to produce. 

On the other hand, low temperatures and diffused 
heat are obtained best by flames without any arti- 
ficial air supply. For such purposes as cooking, 
japanning, and core drying, the best results are 
obtained by a number of separate flames at the 
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lowest part of the inclosed space, and the use of 
either illuminating or blue flames is a matter of little 
importance, the former having the advantage, how- 
ever, of radiating better, and thus making the 
average temperature of the inclosed space more 
equal. For the heating of liquids the greatest 
economy is to be obtained from one single flame of 
as high a temperature as can be conveniently ob- 
tained, and the flame must be in actual contact 
with the vessel to be heated. In burners of the 
type of Fletcher's solid flame burners, which is 
largely used for boiling purposes, gas and air are 
supplied separately toa mixing tube whose diameter 
is from four and a half to six times its length. The 
diameter rules the quantity of gas which can be 
satisfactorily burnt. With large flames the dia- 
meter of the mixing tube should not be less than 
ten times as great as the nozzle; as the flame is 
solid and will burn without any external air supply, 
it is necessary that the proportion of gas and air 
should be very correctly adjusted, and the gas 
outlet regulated to the pressure under which it has 
to we rk. 

Another very useful form of burner which has 
the advantage of not requiring the use of wire 
gauze, is the slit burner. It is composed of a num- 
ber of pipes laid side by side and cut across with 
transverse slits on their upper surfaces. These 
slits are about an inch apart, and the flames rise 
from them like tongues of fire. The whole arrange- 
ment resembles a number of firebars, and with a 
pressure of Lin. of water will, at its maximum 
power, consume about 100 cubic feet of gas per hour 
per square foot of surface. By applying a blast of 
air at the ordinary gas jet, and supplying the gas 
by a separate pipe, or series of pipes, below the 
open end of the burner, this can be converted into 
a furnace of extraordinary power. It is quite 
possible to burn as much as 2000 cubic feet of gas 
per hour per square foot, producing a heat sufficient 
to fuse any ordinary crucible. It will then burn 
equally well any side up, and the flames can be 
directed straight on to the work. In one form or 
another it is almost a universal burner, as it can be 
readily adapted to almost any purpose, from temper- 
ing a row of needles to making steam for a 200 
horse-power steam engine. 

For heating large plates of metal equally, for dry- 
ing paper impressions for stereotypers, hot-pressing 
hosiery, crumpet baking, working up plastic masses, 
which can only be manipulated hot, a number of 
separate flames equally diffused under the whole 
surface are necessary to equalise the heat, unless 
the plate be very thick. In hosiery presses, printers’ 
arming presses, and many others, the top plate also 
requires to be heated, and the best way to do this 
is by a number of blow-pipe flames directed down- 
wards. For heating book finishers’ tools, a ring 
flame is the simplest, the tools being supported a 
little distance above the flame. For type-founding 
machines, bullet moulding, stereotype metal melt- 
ing, solder making, lead melting, &c., one flame 
should be used of a suitable power for the work, 
and this should be as perfect and of as high a 
temperature as possible to secure economy. It is 
now a simple matter, owing to Mr. Fletcher's 
recent researches in the theory of heating burners, 
to obtain flames of any power without practical 
limit, which, without any artificial air supply, will 
do all that is necessary in this class of work. 

To heat blanks for stamping, to harden the toes 
of spinning spindles, and generally to heat articles 
where a small mass has to be heated to a very high 
temperature, a long narrow flame is required driven 
by a blast of air. The same arrangement can be 
used for tempering wire and crinoline steel, and 
for brazing long lengths of tube, its form being 
suitably modified for the purpose in view. When 
a red heat is needed for slow continuous processes 
on a small scale, such as case-hardening small steel 
goods, annealing, heating light steel articles for 
hardening, and a variety of other similar processes, 
a high-power burner of simple construction may be 
used, as it is capable of heating a crucible equal to 
its own diameter to bright redness without the 
assistance of a chimney. 

There is one application of gas as a fuel, which 
was discovered by Mr. Fletcher two years ago, but 
is not yet generally known. This is the addition 
of a very small quantity of coal gas or light petrcleum 
vapours to the air supplied by a blower or chimney 
draught to furnaces burning coke or charcoal. The 
instant and great rise in temperature in the furnace, 
and the great stability of the solid fuel used, are ex- 
traordinary. This is in fact a practical application 








of the well-known flameless combustion, the only 
sign that the gas is being burnt being the great rise 
in temperature, and a decreased consumption of 
solid fuel, indeed solid fuel is not necessary, and 
may be replaced by red-hot lumps of firebrick. 


THE RAM IN NAVAL WARFARE. 

A LECTURE on the above subject, and which we 
shall publish in extenso on an early occasion, was de- 
livered at the United Service Institute, by Admiral 
Sir George Elliot, K.C.B., on Friday last. We 
give the headings of the lecture, and the opinions 
expressed in the animated discussion that followed, 
but at the same time we recommend our readers 
to read the lecture in full, as the whole subject- 
matter contained is full of interest to those who 
follow naval matters. There is no doubt that we 
are in considerable state of ignorance as to what 
may be expected in naval actions of the future, and 
any publicly expressed ideas which may tend to 
throw the light of common sense and experience on 
such subjects, cannot fail to be of the highest im- 
portance. The prominent points of the admiral’s 
lecture may be summed up as follows : 

1. He protests against the ideas held by many 
tacticians that fleet attacks will be made by the 
rival fleets steaming end on to one another, passing 
through one another’s lines without attempting to 
ram, and then turning and resuming these tactics. 
He considers that bow-to-bow ramming would be 
the rule and not the exception. 

2. To this end he advocates the strengthening 
of the bows of our ships, and quotes some remarks 
from the ‘‘ Battle of Port Said,” in order to 
exemplify his meaning. Doubtless most of our 
readers are acquainted with the essay in question, 
which appeared first in ENGINEERING last June. 
Upon this point Admiral Elliot said : 

‘* This ideal battle is intended, I presume, to be 
in part truly representative, partly critical, and 
partly burlesque ; at any rate there is much that is 
useful in the narrative for thoughtful readers, 
&e. However,” he says, ‘“‘ I refer principally to 
this pamphlet because the author gives excellent 
reasons for the formation adopted by the English 
fleet, one of which I desire to quote, namely, ‘ The 
ram is a most powerful weapon, and vessels would 
have a better chance of using their rams in this for- 
mation than any other,’ ” and so on. 

But space does not permit us to enter into details, 
and we recommend the pamphlet itself to those of 
our readers who have not yet studied it, as being 
well worthy of attention. 

3. The lecturer points out the necessity of having 
handy ships, and advocates moderate size and speed, 
with great strength and protection of the ram bow, 
even if these be obtained at the cost of the arma- 
ment. 

4. He advocates the substitution of a cellular raft 
body, with cofferdam sides built upon a submerged 
armour deck, for the belt of armour (now in general 
vogue) round the water line. 

5. He considers that smoke would have a most 
limiting effect on the power of the guns, and ad- 
duces this as an argument in favour of the ram 
being taken as the feature which should dominate 
construction. 

6. He proposes two types of vessels. The first, 
Class A, for foreign service, to have a displacement 
of 10,600 tons, with a sea-going speed of at least 
16 knots. The other, Class B, for European waters, 
of 8000 tons displacement, and 12 knots speed. He 
also enumerates their respective qualifications. The 
battles of Class A would, he thinks, be fought single 
handed, or acting independently in the order of 
battle, while Class B would essentially be fleet 
ships. 

7. He describes an ideal single-ship action in 
which the ships are supposed to be equal in all 
respects, except that the one (X) has strengthened 
armoured bows and powerful bow fire, while her 
opponent (Y) has her armour and guns on the 
broadside. He then points that if X makes straight 
for Y, always keeping bows on, that she must force 
Y either to bow-to-bow attack, or else to turn away ; 
when X having her armed bow opposed to the com- 
paratively weak stern of the enemy must eventually 
get the best of it. 

8. Next he advocates a certain amount of sail 
power, and suggests long lower mastheads on 
which to set a close reefed cap topsail. 

9. He quotes the battle of Lissi as having been 
won by the ram. 

10. He proposes the abolition of the spur, as ob- 











structive to handiness, and the substitution of a 
curved bow. 

Besides the foregoing points he enlarged upon 
the advantages of the cellular system, and he did 
not consider vessels like the Polyphemus should 
be built for ramming alone. Such is the summary 
of the admiral’s lecture, but those who are in- 
terested in the subject should read the lecture in 
extenso. During the discussion which followed 
various opinions were expressed. 

Captain Colomb, R.N., considered that we are to 
a very great extent groping in the dark about naval 
tactics, and that public discussions on the subject 
are of great importance. ‘‘ The weapons and means 
of locomotion,” he says, ‘‘must govern tactics,” 
and he goes some way back in naval history to 
exemplify it. He considered the nature of the 
attack must depend upon the relative strength of 
ourselves and our respective arms, the ram, the 
gun, andthe torpedo. Referring to the single-ship 
action he does not think that X could force an 
action as stated by Sir George Elliot. If you have 
superior speed you can force an action, but not the 
nature of the action. He did not think any one 
would attempt ramming bow-to-bow if they could 
avoid it, as the bow-to-bow ramming would be 
comparatively harmless besides being very hard to 
carry out. Healso made the statement that the 
effect of two ships steaming ten knots, end on, 
would be the same as if one of them were at rest, 
the other still going ten knots. Finally, he con- 
sidered that the ram should be made efficient, but 
not with the view of ramming bow-to-bow, which 
he considered impracticable. 

Admiral Boys thought a fleet attack would be a 
mass of accidents like a football scrimmage ; in a 
single attack he thinks it impossible to strike 
right ahead, and that ships would glance. He liked 
the double-barrelled turret as giving greater bow 
fire. 

Captain Long said that if he had to engage a ship 
of equal speed he would keep straight for her, ram- 
ming bow-to-bow if necessary. He thought speed 
the most important feature, and that handiness is 
to a great extent governed by it ; that armour will 
eer long be done away with, and he recommended 
that the weight so gained should be put into coal ; 
that torpedoes should dominate construction ; that 
there should be protection for the steering gear, the 
motive power, and the communications. He thought 
it impossible to get decided opinions about fleet 
actions, and that single-ship actions should regulate 
our construction. He agreed with the lecturer as to 
single-ship action, but he liked the existing form of 
spur, and did not think it would interfere with 
manceuvring power, while it might be useful for 
getting in under the quarter, and disabling the screw 
of the enemy. 

Lord Raglan does not like the abolition of armour, 
but thinks we shall be driven to it eventually. 

Captain Freemantle attached great valuc to bow 
strength ; did not consider single-ship actions should 
be taken as a guide for fleet actions. Speed, for 
example, he considers would be of the greatest im- 
portance in single-ship actions, but not by any means 
so valuable in a fleet action, where a powerful ram 
would have a great advantage. He also says some 
of the Italian ships are built practically on the 
system advocated by Sir G. Elliot, namely, two 
armour decks with cellular compartments between. 

Admiral Gore Jones quoted an incident which 
occurred in the Franco-German war. It was an 
action between two gunboats. The German was on 
the field first, and watching his adversary carefully, 
saw she intended ramming ; she took the ram on 
the bow, with the result that neither ship was 
damaged. However, as the ships passed one another, 
a shot from the German went through the French- 
man’s steam chest, and the German himself on 
trying to move his screw to follow up his advantage, 
found it jammed by some of the débris from the 
Frenchman. He thinks the ram is a very powerful 
weapon, but should be used for its own purpose 
only. He wants the screws protected in rams 
especially, and he thinks ships would never attempt 
ramming if both were well managed. 

Captain Noel considered the ram, the gun, and the 
torpedo, all useful on different occasions, the ram 
he classen as most important in a fleet action, the 
gun in a single-ship action, and the torpedo in all 
cases is a valuable auxiliary. He agreed with the 
lecturer about his single ship action, and would like 
tosee bows strengthened. As to the cellular part, 
he liked the raft body, but thought there would not 
be room for the engines underneath, 
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Professor Lambert protested against Captain 
Colomb’s statement as to the effect of two ships 
ramming. 

Captain Fitzgerald says we know really nothing 
about it, that speed is the most important element 
of construction, that you cannot force an attack, 
and that we should try it all in gunboats, as sug- 
gested in his late lecture. 

In the above discussion we have the views of 
many of our leading writers on tactics, and the 
lecture doubtless will do good in bringing the 
matter publicly forward. We now propose discuss- 
ing the different headings shortly. 

1. As to deliberately ramming bows on, that is, 
running straight at one another with the intent of 
colliding at all risks, it seems very poor policy. 
must necessarily be so much a matter of chance which 
ship hits the direct blow, that is, the one whose 
stern takes the other’s bow. Again, in a fleet 
attack, even supposing a successful ram to have 
been made, the vessel so ramming must, for the 
time being, be at the mercy of any of the enemy’s 
ships coming up behind. And here is one advan- 
tage of the double line abreast, that the rear ships 
are in a position to go straight at any vessel that 
may have rammed their next ahead. There is a 
great deal to be said in favour of this formation, 
which ‘‘ Sir George Elliot ran down, when referring 
to the Battle of Port Said,” but space does not per- 
mit us to enter into it here. 

2. Strengthen the bows by all means, but, as 
Captain Noel says, not simply for the purpose of 
making a bow-to-bow attack. It is a well-known 
fact that if two eggs are brought into contact with 
one another, the one which is the stronger will 
break in the weaker one without inflicting any 
damage on itself. It would be of great interest 
and, indeed, of material advantage in our ship- 
building if we knew whether ships also followed 
this law. 

3. No one can for a moment doubt the advisa- 
bility of having handy ships, but certainly not at 
the risk of speed. Sir George Elliot seemed to 
think it impossible to combine speed and handiness, 
but having staring us in the face the vast improve- 
ments that have taken place in the construction of 
engines, and the fact that we have now torpedo 
steam pinnaces 42 ft. long by 8 ft. beam, capable of 
steaming nearly sixteen knots, surely we may in the 
near future hope to see ships constructed in the 
same proportion. 

4. The cellular raft body seems essentially prac- 
tical, and indeed has, as pointed out by Captain 
Freemantle, been used by the Italians. In olden 
days the men-at-arms wore armour, but gradually 
abandoned it, as the conditions of warfare changed, 
and sooner or later important modifications in the 
arrangement of ships’ armour will succeed each 
other. 

5. Smoke would doubtless be a great nuisance in 
fleet actions, but ramming tactics would be affected 
by it equally as much as the firing. A good deal 
of the ramming, quoted by the gallant admiral at the 
battle of Lissa, was done as it were in the dark from 
this cause. 

6. Two different types of vessels for different 
services would lead to great confusion and incon- 
venience. All our ships should possess a maximum 
of speed and handiness, though modifications in the 
rig might be made for special services. Of course 
this does not refer to look-out ships, &c. 

7. With reference to the ideal single-ship action 
quoted in the lecture, there seems little doubt that 
by keeping a ship heading always for the enemy 
the latter could be brought into action against her 
bows, or else be forced to attempt ramming tactics. 

8. The suggestion as to long lower mastheads to 
set a cap topsail on appears of little use. The better 
plan would be to provide means for setting plenty 
of sail when required, and to remove the spars when 
going into action. Captain Noel’s system of mast- 
ing appears to meet these requirements better. 
(See ENGINEERING, vol. xxxv., page 468). 

9. There seems to be a difference of opinion as 
to the ram being conducive to unhandiness. We 
should like to see experiments carried out in this 
direction. 

One more point we will touch on, namely, the 
statement made by Captain Colomb that the effect 
was the same whether two ships rammed each other 
at a certain speed or whether ene of the ships was 
stationary, while the other had the same speed as 
before. Supposing in the first case the energy of 
each ship to be M V, then on impact this energy must 
be used up between the two ships, so we have 2 M V? 
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divided between them. In the second case the 
total energy is that due to one ship only, viz., 
M V2, and this is still divided between the two, so 
the effect would only be half that in the first 
instance. If one of the ships were to run into a 
perfectly rigid body, then the effect would be the 
same as at first, as the whole energy would have to 
be expended on the ship itself, and probably it was 
of this Captain Colomb was thinking when he made 
the statement referred to. 


CURRENT AND POTENTIAL 
INDICATORS. 

THE new measuring instruments for electricity, 
which have been devised by Mr. Gisbert Kapp and 

r. R. E. Crompton, are not only ietended as 
‘‘meters”” or measurers of the electromotive force 
and current, but as ‘‘indicators,” which may be 
kept in circuit all the time the dynamo is working, 
or the accumulator is discharging. They are made 
sufficiently large to allow the engineer to read off 
their indications as from a steam gauge, while not 
too large to be portable. It is for this reason that 
Mr. Crompton has called them indicators. 

They are designed to give the current in amperes 
and the difference of potential in volts at sight, 
without the need of multiplying the reading by a 
‘constant ;” and the liability to error in using a 
permanent magnet is got over by the ingenious 
application of an electro-magnet, kept at the satura- 
tion point by the whole or a part of the current 
which has to be measured. Permanent magnets, 
as Professor Ayrton and other speakers at the 
recent meeting of the Society of Telegraph Engineers 
explained, have shown themselves apt to lose 
their power when used in volt and ampére meters. 
It would appear that one reason why the ammeters 
and volt meters of Professors Ayrton and Perry 
have not given every satisfaction in point of con- 
stancy, is that the practice of taking off and ones 
on the soft iron armature is prejudicial to the per- 
manence of the magnetism in the magnet. Pro- 
fessor Silvanus P. Thompson has found by experi- 
ment that putting on an armature suddenly has a 
worse effect in reducing the magnetism than pluck- 
ing it off; in fact, plucking off rather tends to in- 
crease the magnetism, whereas putting on tends to 
diminish it. Were both operations equal in effect 
it follows that the magnet would, on the whole, 
retain its power; but in every-day use it would 
not happen that the effects balanced each other, 
hence it is better to dispense with an arma- 
ture in such instruments ; and this is what 
is done by Sir William Thomson in his graded 
current and potential galvanometers. Mere shock 
or vibration has also the effect of driving out 
the magnetism of a bar of steel, and Professor 
Hughes has stated that if on magnetising a bar, the 
bar be hammered, its surplus magnetism can be 
knocked out of it, and a residual magnetism left 
which is to all intents and purposes permanent 
whatever rough handling the magnet may afterwards 
undergo. Every permanent magnet used for pur- 
poses of measurement should therefore be treated 
in this way, else its magnetic moment cannot be 
relied upon. 

An electro-magnet, provided it can always be 
magnetised by the same strength of current, is of 
course not open to these objections ; but the diffi- 
culty is to secure the same strength of current from 
time to time. A standard cell can be used to give 
it; but it is a clumsy expedient, and not very 
suitable for the working engineer. Mr. Crompton 
and Mr. Kapp have therefore adopted the plan of 
saturating the electro-magnet. The mass of soft 
iron in the core is so small in comparison to the 
exciting power, that the smallest current which the 
instrument is intended to measure is strong enough 
to saturate the core and thus bring it to its full 
magnetic strength. Hence the directing power of 
the magnetic field is practically constant for all 
currents measured. 

In the current indicator the electro-magnet is 
arranged as shown in Figs. 1 to 4, where EE is a cir- 
cular electro-magnet traversed by the current. The 
core consists of two or three thin charcoal iron 
wires (No. 18 B.W.G.), and it is wound witha 
single layer of copper wire 1.2 millimetres in 
diameter. A simple magnetic needle n s is pivotted 
in jewelled cups between the poles S N of the 
electro-magnet, and a light aluminium pointer 
is attached to it to run over the scale. The 
current after passing through the electro-magnet 
E E traverses the copper wire D which 
takes the place of the elaborate coil in an ordi- 











nary galvanometer, that is to say it is the de- 
flecting coil, or coil which by the electro-magnetic 
effect of the current in it, influences the needle and 
deflects it from its zero position. The electro. 
magnet E E merely serves to create a constant 
intensity of magnetic field, and thus produce a 
directive influence on the needle, thereby corre- 
- syed to the directive or controlling mag net of 
the galvanometer, But the passage of the current 
through the coil of the electro-magnet also has a 
deflecting influence on the coil, apart from the 
directive influence of the magnetism of the core, 
and in order to neutralise this, Messrs. Kapp and 
Crompton give the plane of the coil D D a slight 
angle to that of the needle. This corrects what 
otherwise would lead to error, and leaves the deflec- 
tions of the needle proportional to the current in 
the coil D D, that is, to the current measured. 
This will be understood when it is remembered that 
the deflecting force of the coil D D can now be 
resolved into two rectangular components; one 
being in the opposite direction to the deflecting 
force of the electro-magnet coil ; and therefore it 
is possible to find an angle for D D, such that the 
component in question just balances the deflecting 
force of the electro-magnet. 

Fig. 1 serves to explain the theoretical con- 
struction of the instrument, and the remaining 
figures illustrate the apparatus as it is made. The 
electro-magnet E E is (Fig. 3) here made in two 
horseshoe halves with their like poles brought 
together. The core consists of two No. 18 B.W.G. 
soft iron wires ; the coil of 50 turns of 0.120 in. 
copper wire. The oe coil is placed below 
the needle at DD. Fig. 9 shows the external ap- 
pearance of the same indicator in the right-hand in- 
strument ; the left-hand instrument is also a current 
indicator of the same kind, but having a suspended 
double needle. In the pivotted form the needle 
is mounted above and below on sapphire stones. 
For alternating currents the steel magnetic needle 
is replaced by a soft iron needle. Each indicator 
has a flexible clip and twin cable with terminal 
screws, as shown in the figure. The indicators are 
made of different dimensions according to the 
current to be measured. Thus there are instru- 
ments for measuring from 0.5 to 5, 4 to 40, 10 to 
100, and 25 to 250 ampéres. 

The potential indicator is similar in principle to 
the current indicator ; but the deflecting coil (D D) 
is of very fine wire, .0193 millimetres in diameter, 
and it is made double and placed outside the needle 
n s, as shown in Figs. 4 to 8, where N § is 
the’ direct electro-magnet as before. This is also 
wound with many turns of fine wire, instead of 
being of low resistance, as in the current indicator. 
The figures show the details of the apparatus, which 
is made to measure from 1 to 100, 2 to 200, and 
3 to 300 volts according to size. Both the cur- 
rent and potential indicator can be provided with 
differential shunt coils in the proportion of 1 to9, 
in order to multiply or reduce the readings ten- 
fold. 

One great advantage of these indicators is that 
they can be used in a dynamo factory, or central 
station, where a number of machines are at work or 
in course of construction. This is more than can 
be said for all the electric meters now extant ; and 
Mr. Crompton has stated that it was on finding that 
Sir W. Thomson’s instruments were of little use in 
his dynamo factory that he was led to devise the 
instruments we have ‘described. While upon this 
subject we may mention that Professors Ayrton and 
Perry have considerably modified their well-known 
ammeters and voltmeters. By the insertion of an 
adjustable pole-piece between the poles of the con- 
trolling magnet, they have brought the divisions of 
the scale to give the number of ampéres and volts 
without multiplying by a constant. By the use of 
a long flat spiral spring of the form shown in Fig. 10, 
they areable to get great sensitiveness in the read- 
ings of instruments of this class, since a slight pull 
on the spring gives a considerable deflection to a 
pointer attached at right angles to its length. 





NOTES. 
THe Matrix or tHE Diamonp. 

Untit the South African mines were discovered 
the diamond was always found in sands and gravels, 
different from the mineral in which it was believed 
to be formed. At Griqualand West, however, the 
consolidated eruptive mud of the mines was believed 
by some to be the true matrix of the diamond ; but 
opinions differed on the question, and arguments 
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were found on both sides. M. Chaper, a French 
geologist, has, however, during a scientific mission 
to Hindustan, succeeded in finding the diamond in 
its mother rock. At Naizam, near Bellary, in the 
Madras Presidency, M. Chaper has found the 
diamond ina matrix of rose pegmatite, where it is 
associated with corundum. The tract of country 


is almost denuded of trees, bare and rocky, and | 


the rains wasting the rocks, every year expose fresh 
diamonds in the soil. The rock is traversed by 
veins of feldspar and epidotiferous quartz. Here 
the diamond is always found, associated with epido- 
tiferous rese pegmatite. The diamond crystals 
observed are octahedral, but less distinct in line 
than the stones of South Africa, which seem to 
have been formed in a freer matrix. It follows from 
M. Chaper’s discovery that diamonds may exist in 
all rocks arising from the destruction or erosion of 
pegmatite, for example in quartzites with or without 
mica, clays, pudding-stones, &c. 
New Astronomical INSTRUMENTS. 

An instrument giving in the same lunette the 
images of two stars at the moment when they have 
the same height, and permitting the observer to 
determine by a single observation the sidereal time 
at the place, the latitude, and east and west line, 
has been brought before the French Academy of 
Sciences by M. Ch. Rouget. It consists essentially 
of a vertical mirror mounted on a centre with a level 
and adjusting screw; a lunette turning on the same 
centre, with an independent movement, and move- 


It is placed in such a 
manner that its optical axis passes always through 
the middle of the central vertical border of the 
mirror in such a way that half of the objective 
looks on the mirror, the other half on the sky. 

| The principle of the instrument is very simple ; all 

| rays traversing the lunette and reflected by the 


| ment in a vertical plane. 


mirror in any azimuth whatever, make, by their 
| inferior prolongation, the same angle with the 
| horizontal plane as on departure, and the plane of 
| the mirror bisects the azimuths of the rays emitted 
‘and the rays reflected. M. Renouf has also in- 
| vented a ‘‘self-acting level circle” by which the 
altitude of a star can be taken at sea when the 
horizon is obscured by clouds of fog, or on land 
without the aid of an artificial horizon. It is an 
ingenious combination of the level and astronomical 
circle, and will be useful both at sea and on over- 
land journeys. 


COMPARATIVE OXIDISABILITY OF METALS. 

M. Gruner has lately published in La Métallurgie, 
the results of a year’s researches into the com- 
parative oxidisability of cast iron, steel, and soft 
iron, under the influences of moist air, sea water, 
and acidulated water. Having done justice to the 
| earlier labours of Mr. Robert Mallet, of Dublin, 
and Messrs. Philipps and Parker, of London, he 
explains the arrangements made to secure a per- 
fectly fair trial. 
tained. The experiments with moist air are still 
proceeding ; but so far, it was found that in twenty 





The following results were ob- , 
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days, the steel plates lost from 3 gram. to 4 gram. 
for every 2 square decimetres of surface. Chrome 
steel rusted more, and tungstated steel less, than 
the ordinary carburetted steel. Cast iron lost only 
about half as much as the steel, and spiegeleisen 
less than grey iron. Sea water dissolves iron 
rapidly and acts upon it more powerfully than on 
steel, most powerfully of all upon spiegeleisen. In 
nine days the steel plates with 2 square decimetres 
of surface lost from 1 gram. to 2 gram., while the 
Bessemer metal lost 3.5 gram., phosphorised iron 
5 gram., and spiegeleisen 7 gram. Tempered steel 
was less affected than the same steel twice an- 
nealed, soft steel less than chrome steel, and 
tungstated steel less than the ordinary steel with 
the same proportion of carbon. It is evident from 
these experiments that manganese sheets ought 
not to be used on the hull of a vessel. Acidulated 
water dissolves cast iron much more rapidly than 
steel, but not spiegeleisen. 
MAaAGNETISED WATCHES. 

At the Physical Society on February 23, Pro- 
fessor George Forbes read a paper on the behaviour 
of achronometer watch which he had accidentally 
magnetised by taking it near magnets. He found 
that the losing rate was several minutes a day; 
but that it varied with the position or azimuth of the 
watch. This fact suggested to him the feasibility 
of constructing an integrating chronometer which 
would givethe mean course of a ship during her 
Examination of the works showed that the 
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watch was magnetised in the bar of the balance, 
and in some screws. He attributed the change of 
rate in the magnetised watch to these causes, and 
. also perhaps to magnetisation of the hairspring, 
and the Arago induction effect of the moving bar on 
the metal case. The watch has been refitted by 
Messrs. Dent and Co. witha goldspringand platinum- 
silver balance ; but while free from magnetisation the 
least shock is apt to distort the balance, and Pro- 
fessor Forbes is now having it fitted with aplatinum- 
iridium balance. The watch is so non-mag- 
netisable in its renovated condition that Professor 
Forbes has placed it with impunity on the pole of a 
dynamo. Wemay add that soft iron cases were 
sold at the Vienna Electrical Exhibition as mag- 
netic shields for watches, and are said to have 
answered the purpose; but some definite and re- 
liable tests are wanted to assure people as to their 
value. Undoubtedly many watches have been 
ruined by the introduction of electric lighting ; and 
it would be well if some effective protection for exist- 
ing watches were obtainable. 


Hutt Atexanpra Dock. 

Mr. Abernethy reports that the river embank- 
ment continues entirely free from subsidence, and 
is perfectly water-tight. The formation of the 
entrance channel is in progress, and arrangements 
have been made for prosecuting this work vigorously 
throughout the present year to the depth required 
for the passage of vessels. With slight exception, 
the timber wharfing at the trumpet-mouth entrance 
is complete on both sides. The whole of the foun- 
dations of the lock are completed, and the masonry 
of the side and return walls, together with that of 
the invert sills and floors, is in rapid progress. 
The excavation of the dock has been proceeded with 
rapidly in consequence of the favourable weather, 
the quantity removed being 2,400,000 cubic yards, 
The north dock wall is completed, the west wall 
for its whole length to within 6ft. of the coping 
level, the south wall westward of the lock to 9 ft. 
below the coping level, and the remainder is in 
rapid progress. The foundations of the east wall 
are complete for its whole length ; also the masonry 
of the jetties has been commenced. Nos. 1 and 2 


graving docks are, with a trifling exception, com- 
plete, together with the gates, these merely requir- 
ing to be placed in situ. The pumping engine-house, 
for emptying the graving docks and supplying the 
dock with water from the Holderness Drain, will 
shortly be completed, and the engine and boilers 


fixed. The necessary conduit for the conveyance 
of the water is complete. The dock will probably 
be ready for the admission of water by the end of 
this year. 

CoMPARATIVE Tests OF WIREs. 

At the last meeting of the Philosophical Society 
of Glasgow, Professor Jamieson, F.R.S.E., read 
a short paper on this subject. He said he had 
obtained some specimens of nearly pure aluminium 
wire from the Aluminium Crown Metal Company, 
the same being prepared by Webster’s process. On 
analysis, the wire gave 98.39 per cent. of alumi- 
nium, 1.24 percent. of iron, and 0.37 per cent. of 
silicon, the specific gravity being 2.786. As the 
wire was only in short lengths, he had been neces- 
sitated to determine the electrical resistance of the 
metal by the ‘‘fall-of-potential” method with 
chemically pure copper wire as well as with a 
standard B.A. unit; and he had found that the 
aluminium had 1.96 times the resistance of the 
copper wire of the same gauge and length, and but 
little more than half the resistance of pure copper 
for the same length and weight. The conclusion 
arrived at therefore was that aluminium had by 
far the least resistance of any known metal for its 
weight. In the course of his investigations he had 
elicited a very curious fact, namely, that the intro- 
duction of a very small percentage of aluminium 
into copper not only raised its tensile strength im- 
mensely (the specimens shown having a breaking 
stress of about 45 tons per square inch), but also 
enormously increased its resistance. So far as. his 
tests had gone, the specimens shown had a resist- 
ance of twenty-five times that of pure copper. He 
pointed out the probable uses of such wire, as, for 
example, in the construction of high resistance 
coils. Other qualities might be found well adapted 
for telephone wires, and the purer kinds of alumi- 
nium, owing to the great lightness of the metal, could 
be used for military purposes, in which lightness 
of baggage was an important desideratum. He 
was asked to continue his tests and elicit more 
facts, if possible, concerning the new manufacture. 





ELECTRIC LIGHTING NOTES. 

THe Maxim-Weston Electric Company, Limited, 
have just completed an electric lighting installation 
for the new British Iron Company, Limited, who are, 
we believe, the first ironmasters in South Staffordshire 
to adopt the electric light. The light is installed in 
the mills and forges of their Corngreaves Works at 
Cradley, near Birmingham, the current being supplied 
by a Weston dynamo to eleven Weston arc lamps of an 
estimated lighting power of 1400 candles each. The 
dynamo is driven by one of Messrs. Tangye’s vertical 
engines of 10 nominal horse-power, having a 10 in. 
cylinder, and revolving at a speed of about 150 revolu- 
tions per minute. The power is transmitted from a 
flywheel 48 in. in diameter, by means of a 7 in. 
leather belt, to a short length of shafting, a second 
wrought-iron pulley on which transmits the power 
to the dynamo by means of a 5 in, belt. The dynamo 
makes 1050 revolutions per minute when supplying 
the eleven lamps with a current having an electro- 
motive force of 380 volts, and an intensity of 
19 ampéres. With the arrangements made by the 
New British Company for the maintenance of, and 
attention to, the lamps, the light is expected to cost, 
at any rate, not more than gas, and to give much 
better results— minimising waste, increasing pro- 
duction, and generally giving an improvement in the 
finished iron departments where it is located. 


The s,s. Valetta, recently built by Messrs. Caird and 
Co., of Greenock, has been fitted throughout with the 
electric light by the Edison and Swan Company. The 
dynamos are two Edison L machines, which have been 
altered to run at a slower speed—rather over 500 revo- 
lutions per minute—and sustain a somewhat larger 
number of lights than the normal number, by the 
strengthening of the magnetic field and certain other 
modifications. They are each capable of sustaining 
150 incandescence lamps of 16 candle-power actual. 
It is only for a short time during the evening—when 
all the lights on board, amounting to about 240, are 
required at once—that it is necessary to run both 
dynamos at the same time. They are driven by a pair 
of vertical engines running at 270 revolutions per 
minute, made by Messrs. J. and H. Gwynne, of 
Hammersmith, and are geared by means of an endless 
cotton rope, which is wound ten times round pulleys 
provided with ten [UJ grooves, the last turn being 
guided back to the proper groove by a pair of small 
guide pulleys. This arrangement was first introduced 
by Messrs. Siemens Brothers; it works exceedingly 
smoothly, and is free from liability to break down, 
besides throwing very little strain on the shafts. The 
dynamos are placed on slides, and by means of screws 
can be moved forward to compensate for the stretch- 
ing of the rope. The saloon is fitted with four 
rows of handsome gilded two-light pendants placed 
over the tables. The state rooms are lighted 
from lanterns let into the bulkhead, which also 
throw a light into the alley-ways, and are made 
to carry a candle as well as an _ incandescence 
lamp, the engine-room, stokehole, and the various 
stores, officers’ quarters, and forecastle, &c., are all 
supplied with substantial fittings, and are well lighted 
throughout. The wiring is, as usual in all installa- 
tions made by the Edison and Swan Company on 
board ship, runs in wood casings securely separating the 
leads and returns, all main and branch circuits being 
fitted with fusible plugs. Where necessary, individual 
lamps are controlled by switches on the sockets, and a 
substantial switch board is placed in the dynamo- 
room, to which are led the six circuits into which the 
wiring is divided. These are so arranged that by 
changing the plugs any circuit may be connected up to 
either dynamo. During the stay of the Valetta in 
London previous to her departure on her first voyage 
to Australia, the light was frequently exhibited to the 
visitors whom the Peninsular and Oriental Company 
invited on board. The entire absence of perceptible 
noise from the machinery was noticed as being an im- 
portant feature of this installation, one of the most 
recent and best examples of the application of the 
electric light to steamships. 

As might have been expected, the bold and trenchant 
policy of the Anglo-American Brush Corporation is 
being followed by other electric lighting companies, 
which, drifting fast on to the rocks of bankruptcy, can 
only hope to avoid destruction by throwing overboard 
all superfluous cargo, and here and there a Jonah 
whose presence is likely to sink the ship. By doing this 
some of the associations may weather the storm, and 
hope yet to make a fair course and prosperous voyage, 
but we must look to see the bones of many a good ship 
whiten on the rocks aforesaid, where at least they will 
serve as a warning and land-mark to future adven- 
turers. It is the Giilcher Company which is now 
adopting a policy of vigorous retrenchment. This 
company was established on the Ist of May, 1882, with 
a capital of 300,000/. in 60,000 shares of 5/. each. Mr. 
Giilcher and Mr. Groth had sold these patents to Mr. 
S. A. Hamand for 30,000/., of which 10,000/. was in 





cash and 20,0007. in shares. Besides their patents, 
some of Mr. Crookes’ for incandescence lamps were 
bought for about 22,000/. in fully-paid shares. Mr, 
Hamand sold to the Giilcher Company, his rights for 
85,000/., being 25,000/. in cash and 15,000 fully-paid 
shares. Atleast, the foregoing statements are shown 
on the file of the Registrar of Joint Stock Companies. 
However, according to a report read at a meeting of 
shareholders on Wednesday last, it appears that the 
actual capital consisted of : 
19,660 fully paid shares of 51, £ ss di. 
eac i ote i? oe = C8900 0 0 
28,087 shares upon which 38/. 10s. 
has been called ... ae wie 98,304 10 0 


Total capital ... 196,604 10 0 

It is now proposed to cut down this capital to 
90,754/. 10s. The condition of the company was such 
thatin September last, threespecial committees were ap- 
pointed ; for Investigation, for Finance, and for Works, 
According to the reports of these committees, dire was 
the condition of the company, and drastic were the 
remedies to be applied. But the dark cloud had a 
silver, or at least a Britannia metal lining. Like the 
man in the parable, the company had fallen—not 
among thieves—but into deep distress, and was lying 
exhausted, all but inanimate. But no Levites passed 
by at Battersea, only good Samaritans, the very best 
ot good Samaritans, and these have come to the rescue, 
bound up the company’s wounds, and set it on its legs 
again. More than this they have foregone large claims, 
and acted with a generous impulse too often inconsistent 
with commercial instinct. As thus: The promoters had 
actually received 70,000/., of which 50,000/. were in 
fully paid-up shares, 2000/. in cash, and 18,000/. in 
shares on which 1/, 10s. per share had been (nominally 
we presume) paid. ‘The whole of this large amount the 
promoters now present to the company including the 
2000/. in cash, and receive nothing in return save that 
the company undertake not to press them for the 3/. per 
share due on their partly paid-up shares aforesaid. But 
generosity has its limits, and as these promoters had 
paid a call of 10s. per share or 6000/., and further, 
as they had evened te expense of bringing out the 
company, they are now to receive fully paid-up shares 
amounting in nominal value to 7000/. Possibly some 
of the ordinary stockholders might have preferred that 
the promoters should have been pressed for the re- 
maining 3/. due on their shares, under the idea that 
36,000/. in cash would be useful, but this idea would 
have been unreasonable. In the same spirit, Messrs. 
Gilcher, Groth, and Crookes consent to waive their 
claims, or rather to allow the number of fully 
paid-up shares which they had received in part 
payment for their respective patents to be reduced, 
until they shall bear the same proportion to the 
general capital after the cutting away of the pro- 
moters’ shares, as they did before that operation. 
This being done, the amount paid for the patents will 
be 46,150/., instead of 135,000/. The Finance Com- 
mittee made asad discovery in the course of their in- 
vestigations. In October last a bill of sale for 11,000/. 
had been given, covered by the whole available assets 
of the company. The fifth call, which was payable on 
the 29th of October, and all arrears of call were mort- 
gaged to one creditor, and the funds in hand were in- 
sufficient to pay that debt, while a sum of 1000/. placed 
to credit in June turned out to be a liability in October. 
Further calls on the shareholders got over these difficul- 
ties, but did not remove a new one. The operations of 
the Giilcher Company were (and are) carried on in works 
at Battersea, leased by Messrs. Ransome and Co., of 
Chelsea, for a rental of 600/. a year, and by an agree- 
ment with Messrs, Ransome, the latter firm were to re- 
ceive a commission of between 3 and 4 per cent. on the 
whole turnover of the company during five years. Now 
when the ‘‘ intolerable character of the burden of such 
a@ commission” was represented to Messrs, Ransome 
and Co., this firm acted with a generosity which throws 
that of the promoters and patentees far into the shade, 
They at once abandoned their whole claim, they even 
reduced the rent of their tenants to 400/., and the only 
thing they asked in return was that the Stanley Works 
(Messrs. Ransome and Co.) should be lighted on the 
Giilcher system during one year. In other words, not 
content with making these concessions, their ample 
gifts to the embarrassed company, they advertise for 
them in the most useful manner, the excellence of their 
very admirable system. Then, too, Mr. Crookes, the 
electrician of the company, has given up, or rather 
postponed, the payment of his salary of 525/. a year, 
until the revenue of the association can bear the charge. 
As for the third report, we need only say that the 
Works Committee appear tohave introduced some of the 
fundamental requirements for the proper carrying on of 
business, which were absent before, and that they 
speak hopefully of future business. Weare glad to record 
that the shareholders at yesterday’s meeting appre- 
ciated highly the generous behaviour of promoters, 
patentees, creditors, landlord, electrician, &c., by 
thankfully and unanimously adopting the Committee's 
report. Thus lightened from numerous and over- 
whelming burdens, it is reasonable to hope that 
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the Giilcher Company may have a long and prosperous 
career before them. We wish them all success, and 
that the Giilcher lamps may burn as steadily, and the 
Crookes incandescence lamps more brightly than hereto- 


fore. 


NOTES FROM THE UNITED STATES. 
PWILADELPHIA, Feb. 15, 1884. 

Srocks of iron, scrap steel, and rails in the ports of 
New York, Boston, New Orleans, Philadelphia, and 
Baltimore declined from 32,335 tons on February Ist, 
1883, to 16,769 tons on February Ist, 1884 ; stocks at 
New York were on February Ist, 7783 tons ; at Boston, 
1523 tons ; at Philadelphia, 3808 tons ; at Baltimore, 
1737 tons ; total stocks of pig iron in bond at all ports, 
6433 tons; spiegeleisen, 3394 tons; old rails, 2032 
tons; scrap iron, 2355 tons ; steel rails, 1292 tons ; 
iron rails, 457 tons. ‘The downward tendency in prices 
of iron and steel has been evidently arrested in several 
directions, but there is still a restriction of output in 
progress, which indicates that buyers are still un- 
willing to risk the placing of heavy orders. There is 
a gradual inroad on the five weeks’ stock in the 
country. The flood throughout the west has flooded 
out some twenty mills, and has suspended operations 
in a large number of manufacturing establishments 
using iron and steel. Demand has been cut off from a 
large area of country at a time when spring require- 
ments were beginning to present themselves. The 
crisis of high water has about arrived, though at 
several points there are indications that still greater 
damage may be done to manufacturing interests. 
The real extent of the injury to trade cannot be 
estimated at present. Throughout the east a 
healthy demand is leading to a more liberal move- 
ment of crude and refined iron ; of shapes, plate iron, 
steel rails, and small lots of material. Bar iron ranges 
from 1.90 to 2.10; nails are quiet, and inclined to 
weakness at 2.50 dols. to 2.60 pi the western nail 
factories will resume as soon as circumstances permit. 
The nail interests are threatened by a more serious 
over-production than any other branch of the iron in- 
dustry, and hence buyers are avoiding the carrying of 
more stock than is urgently required. So far the 
month of February has not brought the heavy demand 
for material that was predicted in January ; but there 
is no actual falling off in the consumptive require- 
ments. A careful inquiry made at original sources 
develops the fact that the bridge works are by no 
means short of orders, and that the car works have an 
abundance of orders for sixty to ninety days. The 
requirements of railways in all sections of the country 
give an undertone of strength to the markets, and the 
general unanimity of manufacturing interests in re- 
stricting production, and in avoiding the crowding 
of stocks on the market at reckless prices, is leading toa 
healthy condition of trade. Steel rails are held firmly 
at 35 dols. in small lots. A great deal of old material 
is wanted. According to present indications the iron 
trade will enter the spring under favourable condi- 
tions, and with reasonably fair prospects for a steady 
demand throughout the summer. The low prices 
which have been established are stimulating consider- 
able enterprise, which has been waiting upon the down- 
ward tendency to reach its final results. 

TRIAL TRIPS AND LAUNCHES. 

ON February 16 there was successfully launched from 
the shipbuilding and engineering works of Messrs. Oswald, 
Mordaunt, and Co., at Southampton, a fine iron sailing 
ship of 2400 tons register, and a carrying capacity of 
about 2600 tons, named the Cawdor, and built to the order 
of Mr. John Houston, of Liverpool, and of the following 
dimensions : Length, extreme, 314 ft. 6 in. ; breadth, ex- 
treme, 41 ft. 3 in. ; depth of hold, 24 ft. 9in. The vessel 
is full rigged and has four masts, is built to class 100A 
at Lloyd’s and twenty years in red at Liverpool, and has 
been built far in excess of these requirements. 











The very fine screw steamer Cahors, lately built and 
engined by Messrs. John Key and Sons, Kirkcaldy, for 
the Australasian Steam Navigation Company, had her 
official trial trip on the Forth last Friday. She is a 
vessel of 1400 tons gross register, and measures 250 ft. by 
31 ft. Gin. by 23 ft. She is propelled by a pair of com- 
pound engines having cylinders of 36 in. and_67 in. in 
diameter respectively, with piston stroke of 48in. Ac- 
commodation is provided for sixty first-class and eighty 
second-class passengers, and she is fitted with electric 
light appliances and with all the .latest machinery for 
loading and discharging cargo. The Cahors, which is the 
third vessel built by Messrs. Key and Sons for the same 
owners, attained a speed of 15 knots per hour on the 
measured mile. 


On Friday, the 23rd of February, the magnificent 
steamer Oopack, a vessel of 2700 tons gross register, 
built and engined by Messrs. D, and W. Henderson and 
Co., Glasgow, for the China Shippers’ Mutual Steam 
Navigation Company (Limited), of London, proceeded 
after adjusting her compasses to run her trial trip when she 
attained a speed of 13.3 knots. She is 300 ft. by 413 ft. 
by 26 ft. 3in., and her cylinders are 66 in. and 33 in. in 
diameter, respectively, with a stroke of 60 in. The 
engines indicated 2014 horse-power. 


The screw steamer Zafiro, built and engined by Messrs. 





Russel and Co., Aberdeen, for the China and Manila 
Steam Shipping Company, had her trial trip on Monday, 
the 25th February. Her engines are of 410 horse-power 
nominal, and with a full load she attained a speed equal 
to 13 knots per hour. She is first steamer built of steel at 
Aberdeen, and is to be engaged in the trade between 
Amoy, Hong Kong, and Manila. 

On Tuesday afternoon the screw steamer Cymmrodorion 
was launched from the shipbuilding yard of Messrs. 
Schlesinger, Davis, and Co., at Wallsend. Her principal 
dimensions are: Length between perpendiculars, 260 ft. ; 
breadth of beam, 36 ft ; depth of hold, 19 ft. She has been 
built to class Al* in red in the Liverpool Underwriters’ 
Registry, and to the order of Messrs. Thomas Jones and 
Co., of Cardiff. The engines, of 180 nominal horse- 
power, have cylinders 33 in. and 63 in. in diameter and 
39 in. stroke, supplied with steam from two steel boilers ; 
they have been manufactured by Messrs. Black, Haw- 
thorn, and Co., of Gateshead. 


On Tuesday afternoon Messrs. Raylton, Dixon, and Co. 
launched from the Cleveland Dockyard the Capulet, the 
second of two steamers they have built to the order of 
Messrs. C. T. Bowring and Co., of Liverpool. The pre- 
sent vessel is 310 ft. long, 37 ft. beam, and 24 ft. 6 in. 
depth of hold, with a carrying capacity of 3100 tons. Her 
engines, which will be of 200 horse-power, are being built 
by Messrs. T. Richardson and Sons, 





HYDRAULIC PROPULSION. 

At the ordinary meeting of the Institution of Civil 
Engineers, on Tuesday, the 26th of February, Sir J. W. 
Bazalgette, C.B., President, in the chair, a paper was 
read on ‘* Hydraulic Propulsion,” by Mr. Sidney Walker 
Barnaby, Assoc. M. Inst. C.E. 

The idea of propelling ships by forcing water through 
the bottom or sides by means of pumps was suggested in 
1861, which was the date of the first patent upon the 
subject. The Nautilus and the Waterwitch, built in 1866, 
attracted a good deal of public attention. The latter 
was an armoured gunboat built for the Admiralty at the 
Thames Iron Works, the machinery having been designed 
by Mr. Ruthven. This gunboat was driven by two water- 
jets discharged from nozzles at the sides level with the 
water, the diameter of each of which was 24in. The jets 
were supplied by a centrifugal pump, 14 ft. in diameter. 
The quantity of water discharged per second was 5.2 tons, 
at a velocity of 29 ft. per second. When the engines were 
developing 760 indicated horse-power, the vessel, which 
was of 1161 tons displacement, attained a speed of 9.3 
knots. The Viper, a similar vessel, but driven by a screw 
propeller, with a displacement of 1180 tons, attained a 
speed of 9.58 knots, with 696 indicated horse-power. 
Although this pointed to a considerable waste of power 
by the oleate system, many people thought it had 
not received a fair trial; and Lord Dufferin’s committee 
on designs of ships of war in 1871, recommended that in 
view of its suitability for draughts of water so small as to 
preclude the use of screws, it should receive a more 
thorough trial. In 1878 a hydraulic torpedo vessel was 
built in Sweden for competition with a similar vessel pro- 
pelled by twin screws, The vessels were 58 ft. in length, 
with 10 ft. 9in. beam, and of 20 to 21 tons displacement. 
The screws with 90 indicated horse-power drove the boat 
at a speed of 10 knots, while the turbine, with 78 indicated 
horse-power, gave a speed of 8.12 knots per hour. The 
displacement co-efficients were 82 with the screw, 52.5 
with the turbine. The Fleischer hydromoter, built jin 
Germany in 1879, also failed to compete with the screw in 
point of economy. In this vessel there was no centrifugal 
pump. The steam acted directly upon the water, forcing 
it out of vertical cylinders through nozzles in the bottom 
of the vessel, which could be turned in any direction. The 
motion was unpleasant, owing to the intermittent action of 
the jets, and the speed obtained was small. The advantages 
which the hydraulic system of propulsion presented might 
be enumerated as follows ; No impediment to speed under 
sail ; no racing of the engines ; power of reversing motion 
in the hands of the officer on deck; full engine-power for 
manceuvring; vessel capable uf being made double- 
ended, and power of ramming much increased. The 
propeller was not liable to receive damage from running 
aground, and could not be fouled by floating obstructions; 
it was favourable for light draught, and the large pumping 
power was available for keeping down leaks. The disad- 
vantages were mainly these: The difficulty of utilising 
the full energy of the water entering the propeller ; every 
particle of water acted upon must be carried in the ship; 
loss by friction of the water in the passages and by bends 
in the pipe. 

In 1882 Messrs. Thornycroft were building at Chiswick 
twenty second-class torpedo boats for the Admiralty, and 
they were commissioned by their lordships to fit one of 
them with a Ruthven propeller in competition with the 
screw. As the machinery was necessarily heavier, the 
hydraulic boat was given a little extra length. The di- 
mensions of the screw-boats were : length 63 ft., beam 7 ft. 
Gin., draught 3ft. 84 in., displacement 12.89 tons. Inthe 
hydraulic boat the length was increased to 66 ft. 4in., the 
beam was 7 ft. 6in., draught 2ft. 6in., and displacement 
14.4 tons. The engines, which were compound and 
surface-condensing, had cylinders 8} and 14} in. in 
diameter, with 12 in. length of stroke. They drove a 
turbine 2 ft. 6in. in diameter at 428 revolutions per 
minute. The inlet to the pump was at the bottom 
of the vessel about amidships, and the discharges, 9 in. 
in diameter, were at the sides just above the water. 
In all previous hydraulic boats the water had been 
taken in through a hole in the bottom, in such a way 
that all its velocity relative to the ship was destroyed 
before it entered the pump. This velocity had to be re- 
stored by the pump, which involved a large waste of power. 








In the Thornycroft boat the bottom had been formed in 
such a manner that a large hole was presented to the 
water at right angles to the keel. The water flowed with 
unchecked velocity through the pump, and if the vessel 
was towed along the water was scooped up, flowed of its 
own accord through the pump, and fell out at the nozzles. 
The nozzles could be worked from the conning-tower, and 
made to discharge the water ahead, astern, or athwart- 
ships, thus driving the boat in either direction or stopping 
her. On trial the pump discharged one ton of water per 
second, at a velocity of 374 ft. per second. The horse- 
power developed by the engines was 167. The speed ob- 
tained by the boat was 12.6knots per hour. The engines 
in the screw-boat were considerably lighter. The cy- 
linders were 8} in. and 134 in. in diameter, with 8 in. 
length of stroke. They developed 170 indicated horse- 
power with 636 revolutions. The speed obtained was 
17.3 knots per hour. The method adopted for measuring 
the quantity of water discharged from the nozzles in the 
hydraulic boat was considerably more accurate than any 
hithertoemployed. On the Waterwitch, very imperfect 
measurements of the velocity of discharge were taken 
with a patent log placed in the jet. Measurements were 
made by the author on the new boat by a thin plate 
1; in. square, attached to the end of the lever, and placed 
in the jet just where it left the nozzle. The pressure on 
the plate was recorded by adynamometer. The apparatus 
was so arranged that the pressure could be measured at 
every part of the jet, and not in the centre only. The 
pressure varied greatly in different parts of the jet, the 
mean being nine-tenths of the pressure inthe centre. From 
this the velocity of the water was estimated, and also the 
quantity discharged. 

The efficiency of the jet was found to be 0.71, and of the 
pump 0.46. In the Waterwitch the efficiency of the )et 
was .35, and of the pump 0.47. Inthe Swedish hydraulic 
boat the efficiency of the jet was 0.5, and of the pump 0.55. 
The total efficiency, or ratio of useful’work in the jet to the 
actual work expended in producing it, was—in the Water- 
witch, 0.18; in the Swedish boat 0.214; and in the 
Thornycroft boat 0.254. The displacement co-efficients at 
the maximum speeds were, in the Thornycroft screw- 
boat, 169; in the Thornycroft hydraulic boat, 72. The 
only fair comparison, however, between these two boats 
was at the same speed of 12.6 knots; the co-efficient of 
the screw was then 140—still nearly double that of the 
other boat. It must also be remembered that no compari- 
son could fairly be drawn between the co-efficients of the 
Thornycroft hydraulic boat at 12.6 knots and the co-effi- 
cient of the Waterwitch at 9.3 knots, which was 116. The 
speed of 9.3 knots was an easy one for a vessel 162 ft. long, 
while 12.6 knots was aspeed difficult of attainment by a boat 
only 66 ft. long. If the latter had been designed to run at 
84 knots, its most economical speed, the co-efficient would 
have been 140 against the 116 of the Waterwitch. 

In conclusion, it was worthy of note that one of the 
greatest obstacles to the success of the jet propeller, 
namely, the loss of energy of the water entering the pro- 
peller, had been overcome. It had been clearly foreseen 
by Mr. Thornycroft ; and by adapting‘the bottom of the 
boat to meet it in the manner described, the efficiency of 
the jet had been raised from 0.5 to 0.71. Unfortunately 
this obstacle did not stand alone. What efficiency it was 
possible to get with a centrifugal pump delivering one 
ton of water per second, with alift of 214 ft. and of limited 
weight and dimensions, the author could not say ; 46 per 
cent. seemed very low; had it reached 70 per cent. the 
total efficiency would have been 0.38 and the speed up- 
wards of 15 knots. Perhaps this amount of success might 
yet be achieved for the hydraulic propeller, but it was 
not likely to be exceeded. The case at present stood 
somewhat thus : In the screw-boat the efficiencies were, 
engine, 0.77; screw propeller, 0.65; total, 0.5. In the 
hydraulic boat, engine, 0.77; jet propeller, 0.71; pump, 
0.46 ; total, 0.254. The jet, as a propeller, might be taken 
as a little better than a screw, but the loss in the pump 
was a dead loss, and represented about half the power. 
In other words, before a hydraulic-propelled boat could 
be made to compare favourably with one driven by a 
screw, the pump producing the jet must work without loss. 








TuHE CatcuTTa ExHIBITION.—Messrs. James Dixon and 
Sons, of Sheffield and London, have been awarded the 
gold medal at the Calcutta International Exhibition for 
their manufacture of silver and electro-plated goods. 





GxERMAN Pic.—The production of pig in Germany last 
year amounted to 3,380,788 tons, as compared with 
3,170,957 tons in 1882, showing an increase of 209,831 tons 
last year. The total of 3,380,788 tons was made up as 
follows: Puddling pig, 2,045,396 tons ; spiegel pig, 111,950 
tons ; Bessemer pig, 495,920 tons; Thomas pig, 369,685 
tons ; casting pig, 327,607 tons; and not specified, 30,200 
tons. 





REMOVAL OF THE BEDMINSTER FOOTBRIDGE.—Messrs. 
Edward Finch and Co., Limited, have just removed the 
iron footbridge crossing the New Cut at the bottom of 
Redcliffe Hill, Bristol, and connecting that district with 
the Causeway, Bedminster, to its permanent position 
opposite Langton-street. The pontoons for floating the 
bridge consisted of four 80-ton barges, braced together 
so as to form one solid structure 64 ft. in width, and were 
placed in position soon after the tide commenced to rise. 
At six o’clock (a.m.) the top of the stages, which was 
24 ft. above the water, touched the under part of the 
bridge, and in a quarter of an hour later both ends rose 
from their foundations. When the tide had risen four 
feet the stage and bridge were floated to the new posi- 
tion, when at 8.30 the girders dropped on to their beds. 
The bridge, which is 134 ft. in length, was constructed 
by Messrs. E. Finch and Co., of Chepstow, and the 
removal was effected by Mr, James Rowe, the managing 
director, 
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FOREIGN AND COLONIAL NOTES. 

Spanish Railways.—The extent of railway in eperation 
in Spain at the commencement of 1884 was 5278} miles. 
The corresponding extent of line at work at the com- 
mencement of 1883 was 49424 miles. It follows that 
3364 miles of new line were opened in Spain last year. 
The 5278? miles of line at work at the commencement of 
1884 comprised some steam tramways. 


Wurtemberg Railways.—In the course of 1882-3 the rail- 
ways of Wurtemberg yielded a revenue of 1,341,783/. 
The ratio of the working expenses to the traffic receipts 
last year was 53.7 per cent. The corresponding ratio in 
1881-2 was 53.2 per cent. ; and in 1880-1, 56.9 per cent. 
The net return realised in 1881-2 upon the capital em- 
ployed in the Wurtemburg lines was at the rate of 2.79 
per cent perannum. The corresponding return in 1880-1 
was 2.86 per cent. 


Coal-Dust Burning Locomotives.—There are now 100 
Wootten dust-burning locomotives in use upon the Phila- 
delphia and Reading Railroad. 


Coal Traffic upon the Philadelphia and Reading Rail- 
voad.—The Philadelphia and Reading Railroad Company 
is making extensive preparations for handling an extensive 
anthracite coal tonnage this year. In connexion with 
these preparations, orders have been given out for 250 
coal cars, in addition to 500 which have been just com- 
pleted. 

German Coal Miaing.—The production of coal in the 
Dortmund district amounted last year to 27,862,956 tons, 
as compared with 25,873,332 tons in 1882, showing an in- 
crease of 1,989,624 tons, or 7.69 per cent. last year. The 
stock on hand at the close of last year was small, only 
137,020 tons. 


Bridge Inspection in Prussia,—A series of regulations 
has been issued by the Prussian Ministry.of Public Works 
with regard to periodical inspection of iron bridges used as 
thoroughfares. In addition to careful examination of the 
masonry, an investigation of the condition of the rivets 
is specially ordered, with a view of discovering whether 
any have become loose at places where the greatest strength 
is required. The separate parts of the construction are 
also to be examined with respect to fissures at the rivet 
holes, bending, want of paint, and appearance of rust. 
If a more detailed examination by aid of measurements 
is deeemed necessary, these investigations are to be 
carried out in such a way as to define, among other points, 
the extent of the elastic flexure when vehicles are passing 
over the bridge. If there is any doubt as to whether 
the work is free from defects, harder tests must be 
applied in order to render any faults apparent. 


. South Australian Telegraphy.—In the last financial year 

the total number of telegrams transmitted in South 
Australia was 654,670, representing a receipt of 42,738/. 
The gross amount received for cable messages forwarded 
by all the colonies was 21,691/., and the number of 
messages received was 21,364. The value of the inter- 
colonial traffic forwarded was 128,527/. ; and of that 
received 122,269. The South Australian proportion of 
the inter-colonial business was 27,4971. 

Snow on Railways.—There have been various methods 
resorted to for the purpose of cleaning snow from rail- 
ways, such as using steam or hot water in connexion with 
the snow plough. The latest departure, however, in this 
branch of railway engineering appears to be the use of a 
combined snow plough and cannon which is provided 
with a triple nozzle, so that when fired it will loosen the 
snow and allow of its removal by the plough. 


Heavy American Tunnels,—The following is a list of 
the tunnels of the Southern Pennsylvania Railway, which 
is to connect Harrisburg and gu § No. 1, or 
Blue Mountain Tunnel, 4350 ft. in length, with 90,000 
cubic yardsof excavation, is nine miles from Shippens- 
burg, the nearest shipping point. No. 2, or Kittattin- 
ning Mountain, will be 4635 ft. long, with 95,200 cubic 
yards of excavation. The west portal of No. land the 
east portal of No. 2 are but 500 ft. distant. No. 3, or 
Tuscarora Mountain, will be 5400 ft. long, with 112,120 
cubic yards of excavation. No. 4, or Sidling Hill, will be 
the longest on the line, being 6700 ft. long, with 143,240 
cubic yards of excavation. No. 5, or Ray’s Hill, will be 
3630 ft. in length, with 81,720 cubic yards of excavation. 
No. 6, or Allegheny Mountain, will be 5900 ft. long, with 
128,700 cubic yards of excavation. No. 7, or Laurel 
Hill, will be 5400 ft. long, with 110,160 cubic yards of ex- 
cavation. 


Great Northern Telegraph Company.—The number of 
telegrams forwarded over this company’s lines in January 
this year was 72,721, as compared with 84,259 in January, 
1883. 

Panama.—The steamers of the Spanish Transatlantic 
Mail Steamship Company from Barcelona, as well as those 
of the Marques de Campo Spanish Mail Line, continue to 
make regular monthly calls at Panama. The North and 
South American Steamship Company has established a 
line calling at the port, but thus far without regularity. 
The Pacific Steam Navigation Company has three through 
monthly steamers at present instead of weekly departures 
from Panama as heretofore. The company continues a 
monthly line to intermediate ports, between Panama and 
Guayuquil. 

German Coal in Italy.—The deliveries of German coal 
to Italy vid the St. Gothard, do not appear to be making 
any progress, They amounted in December to 3980 tons, 
as compared with 4280 tons in December, 1882. 

German Railways.—In the course of last year 5724 
miles of new railway were opened in Germany. The 
enn length of new line opened in 1882 was 3953 
miles, 
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to secure the door continuously to the framing, so that a \° 
tortion or warping shall cause both the framing and door to yield 
alike and in the same direction, and thus maintain a tight joint all 
round the door. Other details are described. (June 26, 1883). 


3157. Manufacture of Tiles, Slabs, Panels, 
Plates for Walls, Floors, Hearths, &.: TH Rect 
London. [4d.]—A sheet of glass is varnished with thin transfer 
varnish on one side, and when nearly dry a design (prepared ag 
described in Specification 4656 of 1881) is pressed upon the surface 
and the paper removed with the aid of water. Small pieces of 
thin slate, glass, stone, wood, or sand are then secured on to the 
painted back with cement or glue, and the back is then covered 
with cement, which is then pressed down. The edges may be 
square or formed with a lap joint and copper tags. (June 26, 1883), 

3171. Coup for Automatically (Cou an 

sine for iomattentcongline ang 


Uncoupling tock, &c.: 
London. [6d. 6 Figs }_—Reterring to the illustration each half 
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1873. 

3563. Cabs: F. Forder, Wolverhampton. [4d.)—The 
ventilating apertures, being similar to those described in Specifi- 
cation 951 of 1862, are disclaimed. (Disclaimer and memorandum 
of alteration. (January 19, 1884). 


1883. 

3126. Application of Governors or Apparatus for 
Making and Breaking Contact tween Electro- 
Moto: &c.: Sir D. Salomons, Tunbridge Wells. 
{6d. 15 Figs.]—A ball’or other suitable governor, actuated by the 
engine, is so arranged in connection with a contact apparatus, 
that the current from the generator, driven by the engine, shall 
not be transmitted through accumulators until the engine 
has attained a predetermined speed. The illustration shows 
clearly one arrangement, the circuit being completed when 
the requisite speed is attained by means of the mercury cups 
A, the vertical position of which is adjustable. The contact 
pieces connected to the governor pass through holes in the 
insulating covers of the cups A. This arrangement is also 
applicable for breaking connection between the accumulators 
and an electro-motor when the speed of the motor is sufficiently 
diminished. The governor may be employed ,to vary the resis- 
tance in a circuit ; for example, as the load on an electro-motor 
varies, and consequently the speed varies, the governor varies 
the resistance in the circuit, or causes a rod or wire coil to 
dip more or less into a tube of mercury, or compresses or 


extends a spiral of wire, or displaces, by means of a plunger, 
a column of mercury which short-circuits a series of resistances, 
or compresses a series of carbon plates. In another form a 
cup containing a liquid may be rotated, and the liquid caused 
to successively make contacts, and short-circuit resistances 
as the speed increases. In an arrangement in {which the accu- 
mulators and lamps are arranged in multiple arc, and the speed 
of the engine is increased when the accumulators are put in 
circuit, thejgovernor may also be arranged to introduce'a resistance 
into the amp circuit, so as to reduce the electromotive force of 
this circuit to its normal value, or a bar oscillating {about an 
axis carrying a number of insulated contact arms dipping into 
mercury may be caused to place a certain number of the cells of 
an accumulator in parallel circuit whilst charging and replacing 
them in series when discharging, or channels containing mercury 
which make different contacts according to which way they are 
tilted may be employed in lieu of the contact arms. (June 23, 
1883). 

3132. Miners’ Safety Lamps: J. Wetter, London. 
(H. Friemann, Eisleben, Germany). [6d. 7 Figs.)}—The oil re- 
ceptacle is filled with absorbent material such as wadding or 
fossil meal, into which dips the wick tube adjustable from below 
by means of a small screw spindle. The igniting apparatus is 
adapted; to operate from the outside for the purpose of lighting 
the lamps without opening the same, The locking mechanism 
comprises a paw! placed inside the casing and adapted to take into 
notches provided in the oil receptacle and a double armed lever 
pivotted near its centre of gravity, the pawl and lever being 
adapted to secure each other in their locking position. The lamp 
is opened by the action of a key on the pawl, and a strong 


electro-magnet which attracts the double armed lever. Refer- 
ring to the illustration, the receptacle E is filled with suitable 
material for absorbing the volatile hydro-carbon, and into this 
receptacle the wick tube H e of wire gauze extends. Its 
position is adjustable by means of the screw spindle F, The wick 
tube is surrounded by a second tube provided with slots or open- 
ings, and is inclosed at the top by acap. The igniting apparatus 
comprises a casing a provided with lateral slots adapted to guide 
a slide carrying at the top a movable thumb which sets a spiral 
spring in tension, on the upward motion of the slide to move the 
match-tape m. The spiral spring is formed at the top into a 
hammer, and on the continued motion of the slide the thumb 
falls into a slot, and the hammer strikes the explosive charge on m. 
(June 23, 1883). 


3151. Fireproof Buildings, Vaults, and Safes, and 
Combination of Doors therewith, &c.: W. Corliss, 
Providence, R.I., U.S.A. (6d. 7 Figs.|—The —— struc- 
ture is provided with a rectangular door having bevelled locking 
plates arranged on the several sides engaging with grooves so as 





pling comprises (1) a double-armed lever e formed with an 
open hook at its lower end and connected by a chain ¢ at its u per 
end to the drawbar ; (2) a horizontal sliding bar to which is fixed 
an arm a for closing the jaw; this arm is provided with a notch 
into which the jaw hook enters and has pivotted to it the 
double lever ¢; and (3) a shackle h which is pivotted to the 


™m 


same fulcrum as the lever ¢ and is kept from falling below the 
horizontal position by a stop and is free to ewing upwards so 
that either of the shackles can become hooked whilst the other 
rises out of the way (as indicated by the arrow). The spring m closes 
the hook when the coupling is completed and when the traction 
takes place the guide bar g is drawn outwards and the chain c¢ 
straightened. When desired to uncouple the bar g is moved 
a «4 es — pinion = by barn means, the pawl . being 
rown out of gear moving the weight to the positi ni 
dotted lines. (June 36, 1888) “ ae en 


$203. Facilitating the Loading of Ocean-Goin 
Steamers: G. Taylor, Penarth, Glam. (8d. 8 Figele 
The apparatus consists of portable staiths travelling on an ele 
vated staging having railways laid onit, and a hoisting and lower 
ing apparatus for transferring the wagons to and from the 
staging whereby one hoist is able to serve for more than one staith. 
(June 27, 1883). 


3231. Indicators for Showing the Corresponding 
Time of Day at Various Prinefpal Places: 8. Good- 
acre,Liverpool. [6d. 2 Figs.)—This consists of a large disc 
with one central dial and numerous smaller dials all round it, the 
hands of which are connected by gearing. (June 29, 1883). 

3253. Machines for Woting. Wringing,and Mang- 
ling Fabrics: eg me » Barnes, and R. We. 
Kenyon, Accrington, c. (6d. 8 Figs.|—The part 
which sustains the bearings of the rollers are formed of U shape. 
The bearings are suspended by means of a stud or bolt, and can be 
raised and lowered relatively to the centre of the axle by an 
eccentric. The mangling board or drip board is pivotted at either 
end of the framing, so as to be readily adjustable. (June 30, 1883). 


$271. Telephonic Apparatus: A. J. Boult, London. 
(C. S, Steele, Washingion, U.S.A.) (6d. 11 Figs.]—The resilient 
plate is firmly secured at one point of its edge to a fixed support 
and one or more points of its edge rest on one or more fixed points 
against which the = is held by its own resiliency. The illus- 
tration shows the plate C secured at one point E of its periphery 
to the case D, and making an angle with the axis of the coil B, it 
being pressed firmly against the fixed support D'. The plate C 


may be secured at two points to the case, and touch it at no other 
part, or it may be secured at one point toone pole of a horseshoe 
magnet and at another point to the casing. The plate may be 
circular, triangular, or other shape. The transmitter consists of 
a pencil having carbon points at its end resting loosely in carbon 
blocks, the carbon contacts being arranged in the circuit. The 
shape of the pencil is that of a screw or paddle-wheel, so that 
when the air waves impinge upon it, it'will rotate and change the 
points ofcontact. (July 2, 1883). 


3279. Machinery and Apparatus for Coating and 

g Tin, Terne, or other Metallic Sheets, &c.: 
Cc. Stuart, Fenny Stratford, Bucks. (6d. 6 Figs.|— 
The sheets, on passing from rollers or slots in plates, act upon 
tongue pieces capable of oscillating so that the sheet bears upon 
the front of one tongue and the back of another, and holds them 
crossways in the guides, so that when one sheet has passed, the 
second sheet acts upon the opposite side of the tongues, and 
works them back to their normal position. The tongues may be 
arranged to operate an indicator to register the number of sheets. 
Asbestos planishers and rollers are employed at the finishing end 
of the coating bath. (July 3, 1883). 


3280. Gas Engines: W. Foulis, Glasgow. (Sd. 15 
Figs.|—This relates firstly to — for mixing in measured 
quantities the air and gas to be burned in the cylinders, Referring 
to the illustrations, the apparatus —— a casing, in the lower 
part of which is a movable diaph: n 6, provided all round its cir- 
cumference with a flexible piece of leather c, by which it is attached 
to the casing. The interior of the space inclosed by b and ¢ is in 
communication with the atmosphere. The diaphragm b is con- 
nected at its centre to the outer end of a spring lever (indicated 
by the centre lines g, which show its range of motion), which tends 
to press it downwards. The spring lever is connec by a linkéA 
to a rotating valve i, in which are two ports corresponding to two 
_ in the valve casing, or the valve 1 may be directly connected 

y alink to the diaphragm b. The casing is divided into two 
parts, the upper part being closed by the diaphragm n and sur- 
rounding leather p, the diaphragm n being connected to a conical 
valve working in the tube d3, and operating to control the supply 
of the gas. The gas enters by the pipe e3 and passes, as shown by 
the arrows, to the tube d3, and escapes to the upper part of the 
casing, and thence to the valve i, where it mixes with the air, the 
combined mixture passing out by the pipe s. The diaphragm n 
controls the supply of gas ; the ratio of the area of the gas and air 
inlet ports in the valve i (which ratio is adjustable by means of the 
bolt ¢) determines the requisite proportions of air and gas ; and the 
diaphragm b controls the passage of the mixture. The burner or 
igniter consists of a tube of refractory material with a raised pro- 
jection (or its equiyalent) in the hollow of the tube for obtaining 
an eddying motion of the gases. The initial lighting is obtaine 
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by means of a hole provided with a plug and in communication with 
the tube and by which a match is introduced. In order to enable 
the igniter to be dispensed with after the engine has been working 
a short time, a cup of fireclay having a projection or several small 
holes in its recess is secured to the end of the piston, and enters 
an opening in the cylinder cover, which opening is formed with a 
groove around it for worees an eddying motion of the gas. A 
second admission valve is situated as close as possible to the 
admission port, and is operated from a cam on the engine shaft, 
and wire gauze is arranged far enough back in the port to prevent 
the air and gas burning back upon and destroying it. The gaseous 
mixture is forced from the pump into a chamber, whence it passes 
through a valve to a chamber in communication with the reservoir, 


Fig Fig t 









end 


and when the pressure in the chamber is sufficient, through 
another valve to the igniter. The igniter is also in constant com- 
munication with the reservoir by means of a small adjustable 
orifice. Should the piston attachment not be at a temperature 
sufficient to ignite the incoming air and gas, the mixture is passed 
through a valve actuated by a speed governor to the igniter. The 
end of the cylinder containing the admission and exhaust ports is 
made in one casting with the end of the pump, and bolted to the 
bed of the engine. The working cylinder is supported freely in 
guides so that it can move lengthwise. In order to regulate the 
speed of the engine, the governor is arranged to shut the inlet 
valve at different periods of the piston’s stroke, or to operate a 
valve between the pump and reservoir or pump and mixing appa- 
ratus. (July 3, 1883). 


3281. Moulds for Producing Iron and Steel Cast- 
ing: J. McLaren, Stenhousemuir,N.B. (6d. 6 Figs.)— 
The mould is constructed of cast iron, and is formed in two parts, 
each provided at the back of the moulding face with a receptacle 
forsand. Air outlets pass through the face of the mould, and 
are connected with holes passing through the sand, and through 
the sides and ends of the walls ofthe mould. (July 3, 1883). 


3283. Safety Valves: A. Turnbull, Glasgow. [61. 
7 Figs.)—The safety valve is directly loaded by a helical steel 
spring, and an elastic protector is employed between the bottom 
of the spring and a horizontal partition, through which the 
spindle passes down to the valve. The elastic protector consists 
of a bottom ring bearing closely on the horizontal partition and a 
top ring bearing closely on the ring on which the spring bears, the 
rings being connected by a flexible material having a helical spring 
between them. When a single spring is applied to two valves, the 
connection of the spring with the lever which bears on the valves 
is made by a ring screwed into an eye in the lever. The spring is 
hooked into the ring, and the ring is made slightly eccentric, so 
that by turning it, the strain can be adjusted equally on the valves, 
or the bearing points of the levers may be adjustable eccentrically 
July 3, 1883). 

$284. Construction of Vessels Employed for Dye- 
ing, Milling, Scouring, 

OSes . 

atley. [(d, 
composed of enamelled or glazed bricks. (July 3, 1583). 

3287. Boiler or Digester for Effecting Chemical or 
other Operations: G. Knowles, London. [td. 3 Fiss. 


—The boiler comprises an inner and an outer vessel having a liquid | 


in the space between them. The upper part of the outer vesse! 
forms a steam dome, which isin free communication with the 
inner vessel, which is provided with coils of pipes for heating its 
conten's. (July 3, 1883). 


3297. Forging Railway Spikes, &c.: C. D, Abel, 
London. (1. Urban und Sohne, Vienna). (6d. 35 Figs.]—The 
blank or rod is subjected while being held in a socket to the 
consecutive actions of a heading die, and two or more sets of 
opposite facing dies, the blank being pushed slightly forward from 
the socket of the mandrel at the end of each stroke of the heading 
die, the strokes of the dies being repeated two or more times until 
the formation is complete, when the article is projected from the 


socket. (July 3, 1883). 
3301. Furnace Doors and Fronts: W. Douglas, 
Blaydon-on-Tyne. (6d. 3 Figs.|—The doors are stamped 


in moulds, formed to give them the required shape, from sheets 
of steel or iron. In order to secure the door in any required 

position, a lever latch is applied to the doors and is provided with 
a tail-piece forming a pawl engaging with notches formed in a 
— boss on the front plate concentric to the hinge pin. (July 3, 
883). 


Machinery for Cutting by Means of Circular 
A. W. McMurdo, Scotby, Cumb. [6d. 3 Figs.|— 
The saw is mounted upon a carriage capable of sliding longitudi- 
nally upon a suitable bed. The motion is transmitted to the saw 
by belts, and a second motion shaft mounted on an oscillating 
frame connected by rigid ties with the axle of the saw so that the 
bands are kept taut during the travel of the saw. (July 4, 1883), 


3316. Machines for Turning and Shaping the Ends 
of Bolts, Studs, &c.: W. R. Lake, London. (G. W. 
Bruce, New York, U.S.A.) [6d. 5 Figs.J)—The object is to pro- 
vide devices for carrying the bolts, studs, &c,, holding them while 
their ends are being turned, and delivering them, and for applying 
and withdrawing the cutting tools. The articles are gripped in 
V-shaped grooves ina disc by means of a spring gripping pin. A 
lever connected to the cutter shaft by means of a swivelling collar 
is pivotted to the frame of the machine, and is drawn towards the 
disc by a spring, and pushed in the opposite direction by a cam. 
This lever acts so as to withdraw or advance the cutter, and 
me its pressure to small differences of length. (July 4, 
3). 


3317. Apparatus for the Separation of Impurities 
from China Clay, Umber, Ochre, &c.: St. Austell, 
Cornwall. (6d. 2 Figs.|—The china clay suspended in water 
is conducted to the upper surface of an endless travelling sheet of 
wire gauze, and runs through into a receiving trough, the impuri- 
ties being retained on the gauze, and being washed off, as the band 
travels on, by jets of water. (July 4, 1883). 

3320. Manufacture of Anti-Fouling Paints or Com- 

ositions: A.M. Clark, London. (C. Dubois, Marseilles, 
vance). (2d.)|—Sulpho-cyanide of copper and arseniate of mer- 


cury are combined with the paints for coating ships’ bottoms. 
(Jaly 4, 1883). 


3321. Promoting and Improvin 
of Wine, Beer, ae. F, Wi 


the Fermentation 


irth, Frankfort-on-Main. 





Washing, and Brewing Pur- | 
J. Woodcock, Huddersfield, and J. Coulter, | 


10 Fivs.)—The inner surfaces of the vessels are | 








(A. *Reihlen, Stuttgart). (4d.)—Fibres for promoting fermenta- 
tion are prepared by pouring sugar containipg pasteurised beer 
overthem. (July 4, 1883). 

3322, Rotary Engines: G. W. von Nawrocki, Berlin. 
(L. @ Andrée, Riga, Russia, and L. Loewe and Co., Berlin). 
(6d. 4 #igs.|—The rotary engine comprises a steam cylinder in 
which the cylindrical piston is keyed eccentrically on to a revolving 
central shaft. The piston is provided witha port entering it from 
one end and opening intoa passage leading to the circumference. 
An abutment sliding steam tightly in guides bears upon the piston, 
and an exhaust opening is provided on the back side of the abut- 
ment piece. (July 4, 1883). 

3324. Signalling Apparatus for Use on Railways: 
R. Chidley, Wood Green, Middlesex. [6d. 10 Figs.j— 
This consists essentially of a lever pivotted near one end and sup- 
ported at the other end bya roller running on a quadrant-shaped 
track placed at a suitable height on one side ofthe line of rails, The 
wire or rod leading to the ordinary semaphore arm is connected to 
a bent extension of the lever which is actuated by means of a 
second lever, which comes in contact with a projecting arm from 
theengine. This second lever also operates a third lever, one 
end of which forms the hammer of a bell or gong. Other details 
are described. (July 5, 1883). 


3329. Apparatus for Boring and Drilling Holes in 
Coal and Lignite: G. E. Vaughan, London. (J. Werndi, 
Steyr, Austria). (8d. 8 Figs.)—The bracket which carries the 
operating mechanism is secured to a hollow column by means of a 
set screw. The apparatus may be driven by an electro-motor 
arranged omthe bracket. The borer is arranged after each hole 
is met to advance somewhat in front of the preceding hole so as 
to formacutting. (July 5, 1883). 


3334. Rock Perforating Machines: M. Macder- 
mott and W. Glover, London. [6d. 2 Figs.|—The reci- 
procating motion is imparted to the drill by means of cam pro- 
jections on the face of the discs e which act upon a roller on the end 
of a tubular carrier ¢ (as clearly shown in Fig. 1) to draw the 
carrier towards the axis of the disc and then release it, the return 
motion being effected by means of the spring f contained within 
a spring box fixed to the framing a. The carrier at its inner end 
is enlarged into a box containing a nut h, A hollow screwi 
passes through the carrier c from end to end and through the 
nut h, and the drill bar passes through the screw and is free only 





to rotaté therein. In order to effect the feed of the drill, a trigget 
on the carrier ¢ comes in contact with a stationary tappet and 
gives motion toa lever mm carrying a pawl engaging with a ring of 
ratchet teeth upon the nut fh. A spring returns the lever to its 
normal position and turns the nut, advancing the screw i and 
drill bar j. The drill bar is rotated by means of the edge of the 
cam plate actuating a bell-crank lever and, by means of a pawl 
and the bevel gearing, the drill barj. The key which prevents 
the screw ifrom rotating can be withdrawn and a bolt caused 
to”connect the drill bar with a screw i, so that the drill can be 
withdrawn by rotating the drill bar. (July 5, 1883). 


3335. Apparatus for the Collection and Condensa- 
tion of Vapours Evolved in the Manufacture of 
India-Rubber &c.: C. A. Burghardt, Mar- 
chester. [6d. 3 Figs.]}—The volatile solvent is driven off 
whilst the goods are passing through a closed chamber, and 
is drawn by suitable means into a condenser consisting of a 
chamber divided into a number of compartments by partitions of 
wire gauze, which gauze projects all round into the water or cool- 
ing fluid which surrounds the condenser. (July 5, 1883). 


3336. Gas Motors: H. Holden, Manchester. [6d. 
8 Figs.|—This relates to that class of motors in which a combus- 
tible mixture of gas and air is drawn into the cylinder and ex- 
ploded therein during a portion of the outstroke of the piston. 
A partially rotating disc provided with a number of radial 
passages admits a given volume of air and gas into the cylinder, 
and is formed with a chamber provided with a light, brought into 
contact with the ingoing mixture during a portion of the outstroke. 
In another arrangement for igniting, a small pump compresses a 
quantity of gas and air into a reservoir, which gas and air. 
afterwards come in contact with a heated metal tube, and are 
admitted to the cylinder for the purpose of igniting the charge. 
In order to reduce the wear and tear of the ordinary slides, 
a valve which may be operated mechanically with a perforated 
seat is employed for the admission of gas and air, and serving 
also as a mixing chamber. (July 5, 1883). 


3337. Manufacture and Construction of Horse- 
shoes, &c.: T. . Heard, Sheffield. (6d. 16 Figs.)— 
A bar of iron or steel is first rolled with ribs or projections to 
form the heels or toes, the said projections being lengthwise or 
longitudinally on the bar. The blanks are then cut out of the 
bar in a transverse direction. The blanks may be formed with 
wearing pieces intermediate between the toe and the heel-pieces. 
(July 5, 1883). 


3341. Manufacturo of Metal Casks or Drums for 
Oils, &c.: A. Dunn and A, Liddell, London. [4d. 2 
Figs.|—The ends of the barrel are formed with overlapping ends, 
which are set over and upon the edge of the barrel, and are firmly 
fitted thereto. An annular groove is formed in the barrel near 
each end. (July 5, 1883). 


3342. Extracting Ferrocyanides from Substances 
Containing same: H. Kunheim, Berlin, and H. 
Zimmermann, Wesseling. [4d.]—The products are first de- 
sulphurised and washed with water, and are then mixed with dry 
pulverised caustic lime and subjected to agitation and heated. 








| —These are constructed by 


and covered with cement. 


| London. 


| Leonce Gardie, Paris). 











This mass is washed with water, and the lye is carefully neutralised 


and boiled. When it is required to obtain ferro-cyanide of calcium 
and potassium, the ferro-cyanide of calcium lyes are evaporated 
and mixed with chloride of potassium. (July 5, 1883). 


3343. Manufacture of Artificial Fertilisers: T. W. 
B. Mumford, London. (4d.)—Finely-ground phosphorite is 
dissolved in sulphuric acid and passed through an iron and lead 
filter press. The solution is then evaporated in shallow leaden 
pans, and to the concentrated liquor a quantity of finely ground 
commercial phosphorite is added. (July 5, 1883). 


3347. Differential Valve Gear for Pumping Engines, 
&c.: H. Lawrence and R. M. Ogle, Durham. (6d. 5 
Figs.J—This relates to engines in which the piston rod is directly 
connected to a pump rod or other machinery to be driven. The 
link which actuates the slide valve spindle is connected to the 
outer end of a lever, which turns freely upon ‘he shaft, ands 
bevel wheel is fitted upon (preferably the other end of) the 
lever so that it can revolve freely in a plane at right angles 
to the lever. This bevel wheel gears with two corresponding 
bevel wheels fitted so as to revolve freely upon the shaft. One of 
these latter wheels is connected by levers and links to the piston 
rod and the other to the plunger of an adjustable cataract. When 
these wheels are moving at the same speed, the wheel upon the 
lever revolves without moving the lever, but should the speeds 
be different the lever is caused to move round the shaft. (July 
5, 1883). 

3355. Apparatus for and Mode of Manufacturin 
Mirror Window or other Forms of Glass: W. P. 
Thompson, Liverpool. (/. del Marmol, Bruzelles). (6d. 
2 Figs.)—The glass coming from the crucibles is received in appa- 
ratus from which it is afterwards distributed. The apparatus 
comprises a casing with a cover, and two walls fixed or movable, 
having in their bottoms an aperture which can be closed. The 
interior of the apparatus may be provided with tubes by which 
it can be heated. (July 6, 1883), 


3357. Machines for Fluting or Grooving Cylindri- 
cal Surfaces: W. Robertson, Johnstone, Renfrew. 
(6d. 3 po my or more sliding tool carriages arranged to act 
on both sides of the work are actuated by two screw shafts. Spur- 
wheels on the end of the screw shaft gear into a spurwheel on a 
central shaft, which at its other endfoperates by mitre gearing a 
cross shaft, operating, by mechanism described, the cylindrical 
surface so that either a right or a left hand groove can be cut. 
The machine is fitted with a quick return movement. (July 6, 
1883). 


3371. Chilled Iron Rollers, &c.: T. Miller, Edin- 
burgh. [6d. 1 Fig.J—Between every two ordinary chills 
or stocks, in which the chilled parts of the cylinder are cast, an 
annular ring of sand is placed. The cylinder is cast with parallel 
or chambered central cores. (July 6, 1883). 


3874, Tip Wagons and Tip Carts: A, G. Margetson 
and W. S. Hek, Bristol. (6d. 9 Figs.|—The tipping is 
effected by means of a vertical screw so arranged that it adjusts 
itself to the curve or arc in which the cart body moves. The 
tailboard is hinged to the bottom of the body, and is connected 
to a lever by which it can be unfastened and drawn close up and 
under the body. (July 7, 1883). 


3377. Construction of Railway Sleepers, Tanks, 
&c,:; J.Imray, London, (J. Monier, Paris). (6d. 36 Fiys.) 
wiring together longitudinal and 
transverse rods or wires so as toform a skeleton, which is filled in 
(July 7, 1883). 


3378. Feed Apparatus for Steam Boilers: J. Imray, 

(A. de Dion, G. T. Bouton, and UC. Trepardouz, 
Paris). (6d. 2 F#igs.j)—A water vessel, p'aced above the boiler, 
communicates with the boiler and with a water vessel at a higher 
level by passages controlled by acock. This cock is operated by 


a cam worked by the engine, and in one position the lower part of 
| the vessel communicates with the water reservoir, and the upper 


part with the atmosphere, and in another position the lower part 


| communicates with the water space, and the upper part with the 
| Steam space of the boiler. 


(July 7, 1883). 


3383. Gas Engines: W. R. Lake, London. (C. F. 
(6d. 2 Figs.]—The cylinder of the engine 
consists of a metal casing having its sides and bottom lined witha 
refractory substance arranged in a series of superposed rings, 
which rings are divided into segments. The piston consists of a 
cylindrical metal part provided with a metallic packing, and 
having fitted to its lower part a cylinder of refractory material 
working without friction in the lower part of the cylinder, the 
length of the refractory cylinder being such that the metal parts 
are not subjected to too high a temperature. Aregenerator con- 
sisting of a series of thin platinum ylates in close proximity to 
each, and situated inthe inlet and exhaust orifice of the c¥vlinder, 





may be employed. The gasis first drawn in and then compressed 
in the upper part of the cylinder, and delivered into a separate re- 
ceiver, whence by means of a double slide it is brought through the 
regenerator and continuously burned within the cylinder during 
a portion of the working stroke. The illustrations clearly show 
the construction of the cylinder, and the piston ; L isan elastic ring 
of asbestos to allow for the expansion of the refractory lining. 
The regenerative apparatus isarranged in the passage T. The 
slide valve S either closes the port T or connects it to the atmo- 
sphere orto the receiver. The igniter consists of a small tubea 
terminating in a platinum burner. The quantity of inflammable 
mixture introduced at each stroke is regulated by a governor 
operating upon a valve. (July 7, 1883). 


3385. Machinery for the Manufacture of Railway 
Sleepers: G. Gilchrist, Glasgow. [6d. 20 Figs.]—The 
machine consists essentially of a pair of rollers geared together 
and fitted with detachable segments adapted to emboss or shape 
the plate passing between them. (July 9, 1883). 


3390. Apparatus for Receiving and Counting 
Newspapers as they are Delivered by the Foldin 
Section of the Machine that Prints them: J. 
Taylor, P. Allen, and C, P. Scott, Manchester. [6d. 
2 Figs.J)—The object is to deliver the papers in piles containing 
any desired fixed number of copies. The mechanism is controlled 
by the use of a cam that makes only a single revolution whilst 
controlling the action of the mechanism. (July 9, 1883), 

3393. Manufacture of Gaseous Hydrochloric Acid: 
Cc. D. Abel, London. (R. Hasenclever, Aiz-la-Chapelle, 
Prussia). (2d.J}—Hydrochloric acid is mixed with hot su'phuric 
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acid in towers of stone, the liberation of the hydrochloric acid gas 
being accelerated by blowing in air or stirring. (July 9, 1883). 


3394. Wood-Working or Moulding Machinery: A. 
A. Cook, Eastbourne. {6d. 9 Figs.)—The carrier is provided 
with adjustable bearings for the horizontal spindle carrying the 
cutters. A vertical spindle is carried in adjustable bearings under 
the table and can be raised through a suitable hole in the table. 
The cutters are fastened to the spindles by loose collars cut across 
with Y grooves, which grooves correspond to grooves in the 
cutters. (July 9, 1883). 

3396. Construction of Door Sp: : D. and S. 

irmingham, [6¢d. 8 Figs.]—Holes are formed in 
the ears of the springs so that the — carrying the spring can 
revolve freely in them. A toothed or perforated wheel is con- 
nected to the spindle, and by means of a pin or collar working in 
the ears and in the wheel the spindle is kept in a fixed position, 
and _ spring is thus retained at any desired strength. (July 9, 


1883 

3397. Processes for Defecating or Clarifyin: 
Saccharine Liquors, &c.: H, H. Lake, London. a 
A, Hughes, Camden, N.J., U.S.A.) [4d.]—The saccharine liquor 
is treated with a mixture of sulphurous acid gas and cream of 


lime. (July 9, 1883). 


3410. India-Rubber Springs for Railway and Tram- 
way Engines and Carriages, &c,: G. Spencer, 
London. [éd. 16 —-S order to better preserve the 
continuity of the india-rubber, the cup and nozzle rings, described 
in Specification 758 of 1877, are so relatively arranged that those 
parts of the cup rings which immediately encircle the india-rubber 


springs, are situate in planes which, although at right angles to 
the axis of the springs and parallel to the nozzle rings, are not in 
the same planes as the nozzle rings. Referring to the illustration, 
A is the india-rubber spring, C the metal cup ring moulded into 
the outer circumference of the india-rubber, and D D! the nozzle 
rings. Several other modifications are shown. (July 10, 1883). 


$413. Manufacture of Material for Electric Insu- 
lation: W.V. Wilson, London. [4d.]—Two hundred parts 
of vegetable tar are heated to 200 deg. Fahr., and 100 parts of nitro- 
cellulose added, the mixture being then thoroughly incorporated 
and ground. The mixture may be compounded with one or more 
of the following substances:—Barium sulphate, chalk, talc, 
calcium sulphate, alumina, magnesia, oxide of zinc, and silica. 
(July 11, 1883). 


3421. Manufacture of Alloys of Tungsten: F. W. 
Martino, Sheffield. (4d.]—The alloys of tungsten are manu- 
factured by the use of phosphide of tungsten made either by the 
fusion of phosphide of calcium or other earthy or alkaline phos- 
phides with metallic tungsten, or by the fusion of red or amor- 
phous phosphorus with metallic tungsten, or by the fusion of 
tungstic acid with amorphous "phosphorus in the presence of 
carbonaceous matter. (July 11, 1883), 


3423. Apparatus for Applying Electricity for Cura- 
tive and other Purposes. J. N. Aronson, London. 
{[6d. 6 Figs.)—This invention has reference to apparatus for 
passing an electriccurrent through the body. A battery, external 
to the brush body, has its poles connected to the —— wire of 
an induction coil arranged within a casing, and is inclosed or 
partially inclosed in a casing of material that is a good conductor 
of electricity to which one terminal of the secondary coil is con- 
nected, the other terminal of the secondary coil being connected 
to a metallic plate, bristles, or other devices suitable for acting 
upon the body. Referring to the illustration, which shows the 
apparatus applied to an ordinary brush, the primary circuit of 
the induction coil a is connected to the terminals d d' projecting 


through the end of the inclosing cover e, and includes a spring 
contact maker provided with a push piece g, projecting through 
hole in the cover e and by which the primary circuit is closed. 
. his circuit also includes the usual vibrating circuit breaker p. 
The coil is shown provided with a regulator. One terminal of the 
ry coil is c ted to a third terminal d2, and the other 
terminal with rounded metal strips. The terminals d d! are 
connected to the pole of the battery n, and the terminal d2 to the 
metallic casing p inclosing the battery. The secondary coil may 
be dispensed with, the terminals of the primary coil being also 
connected respectively to the rounded metal strips and terminal 
d2, The secondary circuit is completed by taking the battery in 
the hand and applying the metal strips to the required part of the 
body, the current passing entirely through the body. (July 11, 
1883). 





3435. Bleaching Ozokerit and other Solid Hydro- 
Carbons, and Rendering them Available as Substi- 
tutes for Wax: J. y, London. (J. C. 0. Chemin, 
Paris). {(4d.]—The ozokerit is melted in hot water, distilled with 
the addition of sulphur, separated (by pressure or washing) from 
the oily ingredients, cast with the addition of amylic alcohol, and 
finally pressed and digested and filtered with animal charcoal. 
(July 12, 1883). 

3467. Grates: H. J. Had London, (£. Breslauer, 
Berlin). [4d. 11 Figs.]}—The grate is formed of disc-shaped 
polygonal, or spherical sections mounted on shafts or supported 
at their circumference. The sections are made of metal or earthen- 
ware or other suitable material. (July 13, 1883). 


3508. Decorating Glass Articles, and Sheet or 
lass: C. D. Abel, London. (A. Schierholz, Plane, 


Plate 4 

Thuringia). {4d.]—The articlesare first painted upon with enamel 
colours, and while the enamel is still sticky, are then strewn over 
with glass beads, and finally subjected to heat so as to melt the 
enamel coating, and cause the glass beads to be cemented to the 


surface of the article. (July 17, 1883), 





3553. Electric Meters: G. Hammersley and C. H. 
Worsey, London. [6d. 2 Figs.|—The apparatus comprises 
clockwork, which thay be worked by the current passing through 
the circuit, and which is —— to a uniform speed by a 
balance or pendulum. The clockwork operates a lever, which by 
means of a pin actuates a second lever working a reciprocating 
pawl of a counter, the pawl being preferably arranged to ‘give a 
‘*silent” feed. The pin moves in slots in the levers, and is controlled, 
by the core of a solenoid excited by the current to be measured, so 
that as it recedes from the fulcrum of one lever it approaches that 
of the other. Or the solenoid may be arranged to move a regulator, 
which varies the length of the pendulum or balance spring by which 
the clockwork is controlled. (July 19, 1883). 

3832. Die Stocks for Cutting Screw Threads: H. J. 
Allison, London. (C. Hart, Cleveland, Ohio, U.S.A.) [6d. 
6 Figs.|—An adjustable spring gauge is attached to the side of 


.| the stock, and is provided with a pin and arms connected to the 


stock by screws inserted through slotted openings in the arms. An 
annular cam ring having an index is connected to one side of the 
case, and has a series of peripheral notches for adjusting and 
setting the radially sliding dies according tothe size. The dies 
are inserted through openings in the sideof the stock. (August 7, 
1883). 


3897. Apparatus for Regulating the Speed of 
Motive Power Engines, &c.: N. Macbeth, Bolton-le- 
Moors, Lanc. [6d. 5 Figs.]—The engine governors described 
in the provisional specification are not included in the final. This 
relates to recording the variations in the speeds of engines or 
revolving shafts. A marker, kept in contact by means of aspring 
or weight with a sheet of paper held in position around the axis, 
is carried around by the axis once in twenty-four hours. The 
axis is connected with a revolving pendulum driven by the 
engine. Thedeviations of the lines made by the marker from a 
straight line marked upon the paper indicate the variations in 
speed. Referring to the illustration, the vertical shaft ¢ mounted 
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to revolve in bearings d is driven from any convenient part of the 
engine, and carries a governor e adapted to raise and lower the 
spindle / as the velocity increases and decreases, the lower end 
of the spindle f resting in a cup formed in the governor sleeve. 
The spindle carries an index arm provided with a marker bearing 
upon the inner surface (which is lined with paper) of the drum 0, 
revolved by clockwork contained in the space s. Several methods 
are described for the vertical adjustment of the index arm, so that 
indications extending over two or more days can be obtained side 
by side. The marker may be caused to vibrate to and fro hori- 
zontally to obtain an extended diagram indicating the parts ofa 
revolution by connecting it by a cord to a reciprocating part of the 
engine. (August 11, 1883). 

4776. Heating and Sontneiing Gases for Motors: 

. A. Bartlett, Washington, U.S.A, (G. E. Haight, 
Milford, W. H. Wood, Hartford, Conn., and W. E. Winsor, New 
York, U.S.A.) [6d. 7 Figs.)—This relates to a method of heat- 
ing the gas to produce expansion in that class of motors which 
are driven by the expansion of compressed gas under high-pres- 
sure, such as carbonic acid gas engines. The illustration shows 
a longitudinal section of the shell of a torpedo boat showing the 
general arrangement of apparatus as applied to it. The com- 
pressed gas is contained in the chamber A and passes through the 
compartment B over the top of the expansion cylinder to the 
throttle valve, and then returns and is passed backwards and for- 








wards in the cylinder b and then tothe engine in the compartment 
D. The reel of cable by which the boat is guided is situated in the 
compartment C. The upper cylinder 6 is partly filled with a 
mixture of sulphuric acid and water, and a pipe a is coiled in its 
lower portion. Above the coiled pipes is a lime chamber ¢ con- 
sisting of a trough having journals at each end and which can be 
revolved by gearing. The trough is covered by a sheet of rubber 
connected by chains to the shell of the cylinder b. The operation 
is as follows :—When it is desired to start the boat, the trough is 
turned tearing off the cover and discharging the sulphuric acid 
and water into the lime, when it is rapidly slaked and a high 
degree of heat obtained. The gas from the reservoir in passing 
through the coils a is rapidly expanded and all danger of refrige- 
ration avoided. (October 8, 1883). 

5001. Telegraph Insulators: H. J. Allison, London. 
C. C. Hinsdale, Cleveland, Ohio, U.S.A.) (6d. 3 Figs.J]—The 
insulator is made of paper pulp formed into the desired shape by 
moulding and compressing. The pulp may be combined with 


liquid silica with or without a mineral cement. The illustration 
shows, in transverse vertical section, an insulator and stem, the 
insulator being provided with a female screw. (October 20, 1883). 


5050, Machines for Finishing Horseshoe Nail 
Blanks: R. H. Brandon, Paris. (/’. Myers, U.S.A.) [8d. 
9 Figs.|—This relates to horseshoe nail blank finishing machines 
of that class wherein the blanks are moved forward intermittently 





by achain to be acted upon by a roller die, and are then bevelled 
at the point and sheared to finish the point. (October 24, 1883). 


5060. Automatic Car Couplers: H. J. Haddan 
London. (E. N. Giford, Cleveland, Ohio, U.S.A.) {6a’ 
7 Figs.|—This relates to couplings in which the head of the draw- 
bar is constructed with an enlarged flaring mouth for uiding the 
entering link, and on the top of which head is a guide head within 
which slides vertically the coupling pin, the lower end of which 
pin passes down into a recess in the head of the draw-bar. In 
coupling, the link strikes a curved face on the coupling pin, and its 
lower end being forced in contact with an incline in the draw head, 
it is raised, and the link es underneath, when the pin again 
falls and secures the eoupllng. (October 24, 1888). 


5136. Belt Cable Railways: H. J. Allison, London, 
(The California, Belt Railway Co., San Francisco, U.S.A.) 
[6d. 8 Figs,)—A belt formed of a number of lighter cables or wires 
is employed instead of the cable. (October 30, 1883). 


5268. Moulding Machin: : J. Walker, Cleveland, 
Ohio, U.S.A. [ls. 39 Figs. |The stationary pattern plate is 
combined with an exterior flank-supporting plate sustained by 
means of hydrostaticrams so that its height is adjustable. This 
relates also to other details. (November 6, 1883), 


5350. Nut-Lock: A. M. Clark, London. (1/. Schwarz- 
walder, New York, U.S A.) [(4d.]—The threaded end of the bolt 
is slit down and a wedge piece carried by arms projecting from 
the washer enters the slit and opens out the bolt, preventing the 
nut working loose. (November 13, 1833). 

5455. Harrows: 8. Pitt, Sutton, Surrey. (7. Nish- 
witz, Millington, N.J., U.S.A.) [ls. 29 Figs.}—This relates to 
harrows in which trailing harrow teeth, arranged in a gang or 
gangs transversely to the line of draught, operate upon the soil. 
The ground is operated upon by a draw cut of the teeth which 
therefore cannot catch in roots. (November 20, 1883), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 





Royat Mrreoro.ocicay Socrety.—The usual monthly 
meeting of this Society was held on Wednesday evening, 
the 20th instant, at the Institution of Civil Engineers, 
Mr. R. H. Scott, M.A., F.R.S., President, in the chair. 
T. G. Benn, Captain C. F. Cooke, Francis Galton, M.A., 
F-R.S., Professor S. A, Hill, B.Sc., Captain ‘A.W. 
Jeffery, G. Paul, F.G.S., F.R.H.S., R. Veevers, H. T. 
Wakelam, and E. Wells were balloted for and elected 
Fellows of the Society. The following papers were read : 
(1) ‘*The Great Storm of January 26th, 1884,” by William 
Marriott, F.R. Met. Soc. This storm was remarkable 
for its violence and large area, as well as for the unprece- 
dentedly low barometer reading at its centre. The 
author has aes isobaric charts for each hour from 
noon on the 26th to 3 a.m. on the 27th, and by this means 
has tracked the storm across the British Isles. The 
centre of the depression appears to have first reached the 
north-west coast of Ireland at noon, and passed in a 
north-easterly direction over the north of Ireland and 
across the middle of Scotland, reaching Aberdeen about 
midnight. Its rate of progress was, therefore, about 
thirty miles an hour. A violent gale was experienced all 
over the British Isles, the greatest hourly velocity of the 
wind being 68 miles at Valencia at 11 a.m., 70 miles at 
Holyhead at 2 p.m., 63 miles at Falmouth at 3 p.m., 69 
miles at Armagh and 59 miles at Aberdeen at 5 p.m., 58 
miles at Greenwich from 5 to 7 p.m., and 76 miles at 
Alnwick at midnight. Thunderstorms occurred on the 
south-eastern side of the depression, and travelled across 
the south of Ireland and England at the rate of about 30 
miles an hour. The lowest readings of the barometer 
(reduced to sea-level) yet reported were 27.32 in. at Kil- 
creggan at 8.30 p.m., and 27,332 in. at Ochtertyre, near 
Crieff, at 9.45 p.m. In the southern part of England, 
directly after the minimum had occurred, there was a 
very sudden rise in the reading of the barometer, in some 
cases amounting to .08 in. in five minutes. From an ex- 
amination of previous records it appears that there has 
never before been so low a barometer reading as 27.32 in., 
so that this storm may be considered as one of the most 
remarkable that has occurred in the British Islands. 
(2) ‘*The Height of the Neutral Plane of Pressure and 
Depth of Monsoon Currents in India,” by Professor E. D. 
Archibald, M.A.. F.R. Met. Soc. (3) ‘‘The Sunrises 
and Sunsets of November and December, 1883, and 
January, 1884,” 4 Hon. F. A. Rolls Russell, M.A., 
F.R. Met. Soc. The author gives a very interesting 
account of all the special features of the remarkable sun- 
rises and sunsets which have been observed from Novem- 
ber 8th to February 2nd. The following are stated to be 
the marks distinguishing the peculiar sky haze from 
cirrus: 1. It is commonly much more evenly spread over 
the sky than cirrus. 2. It is visible (except when very 
dense or in the neighbourhood of the sun) only about the 
time of sunrise and sunset; during the day not the 
faintest trace obscures the clear azure, whereas cirrus be- 
comes more distinct with more daylight. 3. When 
actually glowing with bright colour it loses its wavy 
appearance. 4, It has no perceptible motion, unless, 
perhaps, when watched through a long period. 5. It does 
not interfere with the clear definition of the moon or 
brilliancy of the stars. 6, It lies almost without — 
tion in long streaks, stretching from between south-south- 
west and west-south-west to between north-north-east and 
east-north-east. 7. Its radiant point lies, not on the 
horizon, but far below it. 8. If both cirrus and sky-haze 
be present the sky-haze begins to shine with a red light 
soon after the cirrus has ceased to glow above the western 
horizon. When cirrus is present, however, there is in 
general a reaction of effects. 9. The sky-haze is destitute 
of the fibrous twists and angular branches of cirrus, and, 
since the sunlight leaves it in regular progression, it must 
be stratified at the same uniform level. 10. It has always 
been visible on every clear day for more than two months, 
and has been quite independent of wind and weather, 
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7 . Admiral Spratt to those who are interested in im- 
THE MANCHESTER SHIP CANAL. | proving ‘ha navigation of the Upper Mersey, in 
(Continued from page 94.) thus leaving the paths of reticence, so easily and 
Art the junction with the Weaver, seven miles | generally practised by officials under similar circum- 
above the termination of the training walls oppo- | stances; seeing he has greatly helped the solution 
site Garston, the channel (see plan, page 592 of | of a problem which it was felt could not be post- 
our thirty-fifth volume) is shown to be 400 ft. | poned indefinitely, so we hope that he will not be 
wide increasing to 1000 ft. at the Garston end, and | found placing difficulties in the way, but assist in 
for this length is confined between two walls. | carrying out the best scheme that the most ex- 
Borings have been taken along the whole length of | perienced engineers and marine surveyors can 
the walls, and a foundation of rock or gravel has | devise. 
been reached at moderate depths, thus setting at| No one can doubt that however important the 
rest the apprehensions of people who feared that | navigation of the Upper Mersey may become, it 
rubble walls would not be stable when resting on | must be subservient in importance to the sea 
sand alone. This channel is, however, not one and | channels leading to the port of Liverpool, and that 
undivided, for a subsidiary line of walls commences | anything which will benefit those channels should 


two miles below and runs in a south-westerly | receive the first consideration. Hydraulic engineers | 


direction to Stanlow Point, where the River Gowy | agree almost unanimously, that the increase of 
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joins the estuary, and a single wall, skirting the 
Cheshire shore, is carried thence past Ellesmere | 
Port to below Pool Hall Rocks. 

The reason for this is found by referring to 
Admiral Spratt’s report lately published, urging, as 
we have already stated, the desirability of training 
the Weaver water along the Cheshire shore past | 
Eastham and into the Sloyne. The admiral’s re- 
port for 1880 advocated the improvement of the 
navigation of the Upper Mersey, and pointed to the 
necessity of employing half-tide training walls for | 
the purpose, and he has now more strictly defined | 
his meaning as referring to walls of a_height | 
“never to remain wholly uncovered during the | 
whole of any neap tide, that the whole estuary may | 
be refilled to the fullest extent of its capacity during | 
such tides, and also that no large area of the tide | 
remains cut off behind the walls for any length of 
time to accumulate accretions, 
result if they were raised 





above neap tide level.” | 


With this definition we fully agree and desire | 
to express our sense of the service rendered by 
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tidal flow is a distinct gain, and the diminution of 
it a loss which is quickly felt by the ports affected ; 
the silting up of the Cinque Ports, and notoriously 
of the River Dee, are cases in point. It has been 
left, with few exceptions, to our own generation to 
effect any remarkable improvement in the naviga- 
tion of estuaries ; the increase in the number and 
size of ships did not previously demand it with suffi- 
cient strength and emphasis, but since the late Mr. 
Brunel commenced a new era in shipbuilding by 
adopting the longitudinal system, and introducing 
such vessels as the Great Western and the Great 
Britain, followed by a host of others which have 
far surpassed these in capacity, the attention of 
engineers has been imperatively directed to the 
necessity of providing deeper water in our harbours 
to keep up with the increase in the size of ships. 
The result has been most noteworthy on the Tyne 


certain similarity to the Mersey to which we would 
direct our readers’ attention, on the Tees. Of this 
we published a descriptive chart, vol. xxxv., p. 389. 









In each case the gain has been great, and the 
expenditure amply justified by the results obtained. 

The channel of the Tees, which was formerly 
12 ft. deep at H.W.S.T. at Middlesbrough, has 
now 11 ft. to Newport two miles above, and will 
shortly have 14 ft. to Middlesbrough at L.W.S.T., 
| giving 29 ft. at H.W.O.S.T. Itis intended to con- 
tinue deepening until 20 ft. is obtained at low 
water at Middlesbrough. The cost of this channel 
has been 360,000/., including training walls, dredg- 
ing, and blasting rock, where it was found. The 
South Gare Breakwater, 2? miles long, cost about 
200,000/., and although the northern breakwater is 
still unfinished, the navigable depth into the estuary 
is now 18 ft. at low water. 

Although in several instances the first steps taken 
have had to be reversed, still we are now in a posi- 
tion to judge by results, and experience has amply 
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proved that the great object is to augment the 
tidal column, to get the greatest possible quantity 
of water flowing in and out each tide, sweeping the 
| channels and compelling them to be enlarged and 
| to maintain the enlargement ; and to assist in this 
it is found to be of importance that the flow of the 
| tide should be as direct as possible. We need go 
| no further than the Mersey, and the reports of its 
| acting conservators and the reports and charts of 
| the first marine surveyor, Admiral Denham, and 
| his successors, for a proof of this. 
| Although the Mersey Dock Board have reclaimed 
| 1200 acres of land and advanced the line of the 
| foreshore opposite Liverpool, thus excluding twelve 
| to fifteen million cubic yards of water each spring 
| tide, we find nevertheless that the results have been 
| beneficial ; for opposite the dock walls, where the 
| width has been diminished, the depth is increased, 


as would in time | and the Clyde, and more particularly, owing to a| except in places where the channel is rock bound. 


| This is notably the case opposite Seacombe, where 
| the river bed is narrowest, and where also the dock 
works extend both up and down river, From the 
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Rock Lighthouse below New Brighton jto Dingle 
Point above Liverpool, there has been a progressive 
improvement in the capacity of the channel since 
the current was confined by walls, and a truer 
direction given to it. Through the Narrows the 
velocity of the tide is found to be 5$ miles an hour 
at high and 4$ miles an hour at ordinary spring 
tides, and to be quicker by a mile an hour than it 
is either above or below; during neaps the flow is 
quicker by half a mile an hour than is found else- 
where ; along the whole length the depths are from 
80 ft. to 90 ft. below H.W.O.S.T., and the channel 
is scoured clean out to the sandstone rock ; so long 
as there is a void above, the tidal wave will rush 
in to fill it, and the velocity increase as the occasion 
requires it. 

The dock walls have had a further effect. When 
the survey of 1835 was made (see Fig. 1), and 
formerly, the axis of the flood tide oscillated from 
side to side, and finally left for Runcorn by two 
channels, the main on the Lancashire, the lesser on 
the Cheshire side, with two swatchways between 
them. The channels, after twisting about amid 
sandbanks, were united five miles above Dingle 
Point, and although we have no former surveys of 
the Upper Mersey to refer to, we can well conceive, 
from the nature of the estuary and the character of 
the shore line past Liverpool, that although great 
changes in the position of the sandbanks and 
channels would occur, still the tendency would be 
to split the current into two channels, with a huge 
bank of sand between. 

Since the dock walls were built, the tendency 
generally has been to curtail the Devil’s Bank, and 
for the main stream to run outside Garston Sands, 
without, however, destroying the deeps to Garston 
and Pool Hall. 

We publish a plan (Fig. 2) of the channels as found 
in January, 1877, the basis of the charts issued by 
the Upper Mersey surveyor since that date. These 
undergo constant change, but show the tendency of 
the dock walls in directing the current, and con- 
clusive proof is borne as to the benefit obtained 
latterly to the up-river navigation, for vessels 
carrying 500 and 600 tons trade to Runcorn, 
whereas formerly 250 tons was the limit, and as an 
evidence that the improvement is believed to be 
permanent, during the last twenty years the 
enirance to the Duke’s Dock has been widened 
from 27 ft. to 50 ft., and the sills lowered between 
4 ft. and 5ft., to below the level of the Old Dock 
Sill at Liverpool, while the accommodation has been 
more than trebled by the construction of new 
docks and quays. A branch line of railway has also 
been made from the Runcorn line of the London 
and North-Western Railway to the dock premises. 

We publish asketch of this system (Fig. 3), which 
does a yearly trade of half a million tons in imports 
and exports, not merely because it is the principal 
harbour at present existing on the Upper Mersey, 
but also to better exemplify an attempt at training 
the channel in this locality. The entrance to the 
Bridgwater Canal is through a tidal lock above the 
dock entrance. Great difficulty was at first expe- 
rienced in working this entrance, owing to the heavy 
deposit of silt, and to remedy this a channel was cut 
through the projecting land above to induce a 
current by the shorter channel past the entrances. 
The effect has been most beneficial, for following 
the cutting of this channel and building a long wall 
facing the docks and Bridgwater property below, a 
stream of tidal and fresh water has with scarce an 
interruption been drawn past the entrances and 
kept them sufficiently clear of silt to allow of access 
and egress for coasters, as well as barges carrying 
freight from the docks at Liverpool. The Runcorn 
Docks are the terminus of the Trent and Mersey 
and also of the Bridgwater Canal, and are thus in 
communication with the canals in the Manchester 
aswell as in the Potteries and Midland districts, all 
of which would be placed in direct connexion with 
ocean-going vessels by the proposed improvement 
of the navigation of the Upper Mersey. 

It appears to us that the great object to be kept 
in view in river engineering is to “‘ assist nature,” 
as Golborne so well advised the Corporation of 
Glasgow to do in the case of the Clyde. The forces 
at work are too great to be harnessed and subjected 
to direct control, but it is the especial business of 
the engineering profession, having recognised the 
‘* great sources of power in nature to convert, 
adopt, and apply them for the use and convenience 
of man.” 

The power of the Mersey tide is evidenced by 


which is delivered into theTupper“estuary hard on 
500 million cubic yards of water every spring tide. 
This is a good criterion of the scouring power, 
seeing that both above and below there are acres of 
sandbanks through which a passage must be forced, 
and both flood and ebb are largely charged with 
solid matter in suspension. The best method of 
utilising this vast power is by adopting means to 
regulate the passage of the waters during both ebb 
and flood tide, so that they shall be kept in the 
same direction, and thus continually exert their in- 
fluence in providing and keeping open a channel 
sufficient to allow the stream to run its course with 
as little impediment as possible. 

The means by which a further improvement in 
the direction of the channel can be obtained has 
been sufticiently pointed out by the training already 
done on both sides of the river at Liverpool, which 
has, as we have seen, been a benefit to the channel 
above by concentrating the force of the tide. We, 
therefore, argue that to impair and waste this force 
by constructing two important channels instead of 
keeping to one, would be a mistake, as being con- 
trary to the experience hitherto gained, and there- 
fore foredoomed to failure. From the plan, vol. 
Xxxv., page 242, it will be seen that the main 
channel has never taken the Cheshire side below 
Pool Hall Rocks, and has therefore never, except 
perhaps in 1861, scoured out the Sloyne. 

The Sloyne, and we believe the channel from it 
up to Pooi Hall Rocks, and also on the Lancashire 
shore to Garston, owe their existence to the rush 
of the flood tide before its force is dissipated on 
the sandbanks at the back, and we believe that the 
true policy is to extend the walls from Liverpool 
to Garston, and also to train on the Birkenhead 
side so that the current may be conducted nearer 
to the commencement of the Ship Canal Company’s, 
proposed training walls, and we predict as the 
result, that the Eastham banks would follow the 
Devil’s Bank and be curtailed, instead of extended 
as is feared. Deep water would be advanced 
higher up the Mersey and the full force of the 
scour be retained for keeping open, deepening, and 
maintaining the principal navigable channel, its 
peculiar duty; the increase in capacity of direct- 
ness of this channel would tend to its permanent 
improvement as a holder and transmitter of tidal 
water ; its greater depth would induce a current 
having greater power for scouring purposes, for we 
find the beds of large streams are deeper than small 
ones, the force employed for their maintenance 
being not velocity only, but also the weight of the 
moving body of water; and not only will an 
enormous benefit follow to the navigation of the 
Upper Mersey, but it will react of necessity in the 
sea channels and contribute in degree to their 
ultimate improvement also. 

To maintain a channel from Ellesmere Port the 
waters of the Gowy should be trained, and these, 
with the drainage from the banks, which exerts a 
very important influence on the maintenance of 
channels in the wider parts of the estuary, and 
which without the Gowy, prolonged the existence 
of the channel to Ellesmere Port for many years, 
might be trusted to maintain a more consistently 
good channel than has hitherto belonged t» that 
port. Year by year we find, while the improvement 
of the channels of the Upper Mersey is as a whole 
reported on, the deterioration of the channel to 
Ellesmere Port is mentioned by the acting conser- 
vator, until at length in 1869 the channel and 
entrance had almost silted up and land was pur- 
chased to continue the canal to deep water at Pool 
Hall Rocks; before, however, the works were 
commenced the main deep came rushing past Elles- 
mere Port and endangered the foundations of the 
dock walls. 

But what has happened may be repeated, and 
without power to train the Gowy water it will ere 
long, perhaps, run again into the main stream, and 
year by year silt will accumulate until the channel 
to the port is again blocked. 

(Zo be continued.) 


MACHINE TOOLS.—No. XII. 
By J. Ricwarps. 

OVERHEAD GEARING FOR LATHES. 
Durine a few years past, there have been a 
number of inventions or contrivances for improving 
the overhead gearing for lathes. The functions 
have remained the same, namely, to stop, start, or 
reverse the motion, and the object of the various 
improvements seems to have been confined to one 








the channel it has cut past Liverpool, through 





point, the suddenness with which a shaft or lathe 


could be reversed. It is doubtful if much has 
been gained and also doubtful if anything is re- 
quired beyond what the ordinary arrangement 
permits. Two bands are employed in all the cases 
that have come under notice, and the amount of 
detail has been vastly increased, and also the 
liability to wear and possible derangement. 

A shifting band is beyond question the most 
perfect ‘‘ friction clutch” that has ever been devised. 
It fills all the required conditions of starting and 
stopping bya Ps wae application of power, without 
wear of the sliding surfaces, is so simple and prac- 
tical as to have a place on nearly all machines, and 
is liable to none of the objections that must always 
apply to sliding metallic surfaces under unlimited or 
indeterminate pressure. Viewing broadly the em- 
ployment of sliding or frictional surfaces of metal 
as a means of transmitting power, it will not bea 
bold assumption to call the method a failure, and 
its introduction in the ‘‘ wedge” form as part of an 
engine lathe, whether in the overhead or feeding 
gearing, is questionable progress. In respect to 
feeding gearing when the power to be transmitted 
is very slight, there is no'reason why faces of wood 
or leather against polished iron cannot be employed. 
This forms a durable clutch motion and is inferior 
only to a shifting band which, as before claimed, is 
best of all. This, in America at least, will not 
seem an advanced proposition, but is one that 
future machine tool practice will no doubt bear out. 

There are certain expedients that seem to go on 
irrespective of failure; generally such things as 
have easy adaptation and seeming endurance. De- 
flecting springs, metallic friction clutches, spiral 
gearing, small thrust points, and cylindrical slides 
are among such contrivances. 

It cannot ve claimed that overhead lathe gearing, 
as commonly constructed, fulfils the required con- 
ditions in a wholly satisfactory manner. The fault, 
however, is not so much in the use of shifting 
bands as a method, as it is in the arrangement of 
the gearing. The speed of such bands being of 
necessity nearly uniform, we can employ but one 
factor in diminishing the time of shifting, namely, 
the width of the bands. This, if taken advantage 
of, would permit a great improvement in the action 
of such gearing. 

The example shown in Fig. 78 is perhaps the 


Fig ? i: 





oldest method. It requires two sets of inde- 
pendent shifting appliances, and was no doubt 
first applied when it was common to employ long 
drums on line shafts, so the difference in speed 
between running forward and back had to be pro- 
vided for at the countershaft. 

Now, when such drums are seldom employed, 
and pulleys of different diameters for the forward 
and back motion can be placed on a line-shaft, this 
kind of countershaft is clumsy in comparison with 
that illustrated in Fig. 79. In this case there are 


Fig 79 





three pulleys of uniform width, the centre one a 
being fast and the two ee loose. Each of these 
pulleys has a width equal to twice that of the 
driving bands. This permits driving pulleys of 
varying size to be employed, so the forward and 
back motion may be arranged at pleasure. ; 
This may seem hardly a matter to be explained 
here, inasmuch as it is a common practice with the 
best toolmakers in America. Yet some reason may 
be claimed for noticing it in the fact, that such 
shafts are sometimes arranged with a single face- 
pulley in the centre at a, that is a pulley witha 
width equal to the driving band. 
Fig. 80 shows a shaft arranged for different 
Fe g 80 
aa 
| 
| 








speeds forward and back, the drum or pulleys on 
the line-shaft being of the same size in both cases. 





Such a shaft operates with one set of shifting gear- 
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ing, and is the same as that shown in Fig. 79, in so 
far as regards the manner of operating. roms: 

Fig. 81 is the same as Fig. 79, except in pro- 
portions. The driving pulleys are made so large 


Fig 81 























enough in diameter, that the bands do not require 
to be wider than the one for the step pulley. 

It has been pointed out in a previous place that 
the facility with which a band may be shifted is 
inversely as its width. The shifting from one 
pulley to another is the result of a spiral path 
caused by deflecting the bands edgewise, so the 
narrower a band is the easier it will shift, and the 
shorter the time required. These are two strong 
reasons favouring narrow driving bands for lathes 
that are to be reversed, or in any case. The in- 
creased diameter of the pulleys is no objection, 
neither is the increased speed of the bands. 

When the screw of a lathe is employed as a rack 
for the hand-traversing movement, and the hand- 
wheel or crank is so geared that its revolutions are 
some even multiple of the screw’s pitch, the back- 
ward motion of a lathe can be dispensed with, so 
that only a single set of pulleys are required, as 
shown in Fig. 82. 


Fig 82 





That this is practical has been borne out by a 
case that has just come under notice in a works 
where a dozen or more lathes were in use, all 
having the apron gearing just referred to. The 
lathes were at first all arranged with two driving 
bands, but the workmen from choice, one after 
another, discarded the running back bands until 
only two remained in use, and these will no doubt 
be removed in time. 

When speaking in a former chapter of changing 
wheel trains from feeding to screw-cutting, it was 
promised that some farther explanation would be 
given. 

It is commonly supposed that in such changes the 
wheels must be removed and changed from a com- 
pound to a single train, or thereverse. In common 
practice these wheels are removed and changed, so 
the inconvenience and loss of time is considerable, 
but with an arrangement as shown in Fig. 83 it 
may be seen such changes can be inade quite simple. 

Suppose, for example, a lead screw to have four 
threads per inch, and the wheels to be eight per inch 
diameter, or # in. pitch at their perimeter, then 
threads of even number could be cut as below with 
asingle train of wheels. 


Number . Thread. Wheel - Spindle. Wheel on Screw. 
16 





all the threads above from No. 3 to No. 20, so the 
only change to be made is at c on the end of the 
screw. The same pinion at a will serve for cutting 
nearly all binary fractions with a single train. The 
wheels, as shown in Fig. 83, are arranged for feed- 
ing. In this case a plain collar is put on at e, its 
diameter being less than the smallest wheel in the 


list. In screw-cutting this collar is removed, the 
stud at c is moved back, and the required wheel 
put on ate. This disengages the two wheels mand 
nato. When sliding feed is again required, the 
wheel at e is removed, m and n are engaged, the 
only change being to apply the required wheel at e 
and to move the stud at c. 

It may be observed that only fourteen_wheels are 
named in the list given. 








THE TOWER SPHERICAL ENGINE. 

In our issue of December 21 of last year we pub- 
lished a perspective view of a Tower spherical engine, 
coupled direct to a Hopkinson Edison dynamo, and at 
the same time we gave a few particulars as to its use 
and the success which it promises to attain. We now 
supplement our previous account with detailed en- 
gravings of the various parts of the engine, and a full 
description of its mode of action. The extreme novelty 
of the design entails rather a long explanation, but 
once the arrangement is understood it will be seen to 
be exceedingly simple and free from complication. 

We will first endeavour to make clear the geo- 
metrical principle upon which it is founded. Its 
elemental parts are two sectors of spheres, the angle 
of whose planes is 90 deg., and a disc of infinitesimal 










thickness, Suppose these parts to be placed in con- 
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junction, as shown in Fig. 33, i.e., with the lines of 
intersection of the planes of one sector hinged to one 
diameter of the disc, and the corresponding edge of 
the other sector hinged to another diameter of the 
disc at the opposite side, and at right angles to the 
former, The edges of the sectors are lettered A! A?, 
B! B? respectively, the last letter being hidden in 





Fig. 33, and the disc appearing asa straight line, because 
its infinitely thin edge is presented to the spectator, 








In Figs. 33, 34, 35, and 36the combination of plane 
and sectors is followed through half a complete revolu- 
tion, and the relative positions of the various parts are 
shown as they appear at each eighth revolution. One 
sector rotates on an axis D lying in the plane of the 
paper, and extending to the centre of the sphere, and 
the other on a similar axis C, also in the plane of the 

r. The two axes intersect at an angle of 135 deg., 
and they, together with the three parts of the com- 
bination, form a universal joint, in which the sectors 
take the place of the ordinary bows, and the plane 
replaces the crosspiece connecting the bows. 

In Fig. 34, the sector A! A? is supposed to have 
moved one-eighth of a revolution about its axis C 
and B' B? is supposed to have moved through one- 
eighth of a ts about its axis D, the point B* 
being still behind the system and invisible. In Fig. 35, 
B, B,, having moved through another one-eighth revolu- 
tion, now lies in the plane of the paper, A, is pre- 
sented to view and A, is away from view, the disc is 
again seen as only a right line now B, B,. In Fig. 36, 
B, B, is seen from end to end, and A, is the end 
visible of A, A,, A, being behindthe system. After 
another one-eighth revolution B, will have taken the 
place of B, and A, of A, in Fig. 33. 

Referring to Fig. 34 a space A, E, A, B, will be seen 
between the disc and the sector A, A,, and between 
the disc and the sector B, B, is another space B, F, B, Ay. 
In Fig. 33, F, touches A,, and the space between the 
side of the sector and the disc is nil. In the transition 
from Fig. 33 to Fig. 34 both spaces have been in- 
creased. In Fig. 35, A, E, A, B, has opened to its 
full width, and B, F, B, A, is still opening. In 
Fig. 36, A; E, A, B, (behind the system) is closing and 
another space A, E, A, B, is opening. The space 
B, F, B, A, is also opening and becomes full open 
when the system takes the form of Fig. 33, but with 
the points reversed as before described. We have now 
traced the effect of half a revolution of thesystem, 
another half revolution will be a reproduction of the 
first. 

It is seen, therefore, that the system in revolving 
continually presents on the side on view two expanding 
spaces and two closing or contracting spaces on the 
opposite side. If this combination be inclosed in a 
spherical shell the spaces become chambers. In the 
engine these chambers are made steam-tight, and 
steam is admitted to them when they are increasing or 
opening, and is exhausted from them when they 
commence to contract or close. In the engine in its 





practical form the sectors are slightly altered, as to 


|| the position of their circumscribing surfaces, to enable 
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the disc to be of real thickness instead of a thin plane, 
as shown in the elementary diagram. 

The details of the ports and passages for admission 
and emission of steam, and of the connexions between 
the sectors (called in practice blades), and the plane or 
piston, are shown in Figs. 1 to 32, in which Fig. 1 shows 
a plan of the complete engine, and Fig. 2 a longitudinal 
section of the same. 

The spherical casing A A! is divided at right 
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angles to the axis of the driving shaft, the part 

A through which the driving shaft passes being | 
bolted to the bed-plate B, while the part A' carrying | 
the dummy shaftis boltedto A. The part A is formed 

with steam and exhaust chests C C', shown more clearly | 
in the detached views of the half-casing at Figs. 3, 4, 
and 5, in which Fig, 3 shows aside view, Fig. 4 a part 
front end view, and Fig. 5 a back end view, partly in | 
section on line 5—5, Fig. 3. These chests communicate, 
firstly, with the steam and exhaust pipes by branches 
D D,, and, secondly, with the interior of the cylindrical 
extension A? of A by ports E E!, The chests C C' also | 
communicate with the ports F F! in the cylindrical ex- | 
tension A’ of the half-casing A! by means of the pas- | 
sages GG! formed partly in Aand partlyin Al, The | 
part A’ is shown detached in Figs, 6 to 11, in which 
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| end bya cover and stuffing-box, through which the en- | 


| views at Figs. 12 and 13, in which are formed passages | face relatively to the ports J? 
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Fig. 6 shows a side view, Fig. 7 part front view, and | terior of the cylinder A? with that of the sphere A. 
Fig. 8 a part back view, while Figs. 9, 10, and 11 | Thus the steam passing from the steam chest C' will 
show sections taken respectively on lines 9—9, 10—10, | find its way through the passage and port J? into the 
and 11—11. spherical casing whenever the port is uncovered by the 
The cylindrical extension A? of A is closed at its outer | notches k' of the blade K (Fig. 22), and the exhaust will 
in like manner pass from A through the port J*, passage 
gine shaft H passes (Fig. 2), and it has fitted accurately | J!, and the exhaust chest Cl. The fit face of the 
within it a cylinder I, shown detached in side and end | blade K, with its notches, ee acts as a valve 
%, and the two faces 
J\ J' having ports at the sides corresponding with the | are kept in close contact, by means of push screws 
port E of the casing, and also a port J* on the flat inner | L, Fig. 14, passing through the cylinder cover, and 
face. There is alsoa corresponding passage from E! to | pressing the cylinder I against the valve face, 
J? on the same face which fits against the circular flat | pull screws L!, Fig. 15, being provided to lock the 
face of the main blade K (Figs. 21, 22, and 23) to be | cylinder I. 
presently described, these circular flat faces being made | The cylindrical extension A? of A! is similarly pro- 
to correspond with the plane of intersection of the in- | vided with a cylinder M, shown detached in part 
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sectional side view at Fig. 17, in end view at Fig. 18, 
and in part section at right angles to Fig. 17 at Fig. 19. 
In this cylinder are formed steam and exhaust pas- 
sages N N! having side apertures corresponding with 
the ports F F' of the casing, and having ports N? N* 
on the inner face of the cylinder, which bears against 
the face of the second blade. These faces are not 
made flat, as in the case with the first blade K, and the 
cylinder I, but convex and concave, and the hole 
through which the ‘‘ dummy” shaft from the second 
blade passes, is provided with a barrel-shaped bush, 
introduced into a recess by separating the two halves 
of which the cylinder M is formed. The object of form- 
ing the meeting surfaces of this cylinder and its blade 
spherically, and providing the bush, is to allow the 
dummy shaft O (Fig. 20) to adapt itself to deviations 
caused by the elasticity of the engine shaft or imper- 
fections of workmanship, and to prevent any imperfect 
contact between the meeting faces of M and K in 
consequence of such deviations. The surface of the 
blade with its notches, working against the face of M, 
acts as a valve face, similarly to the blade K, for 
alternately admitting steam through the port N*, and 
exhausting it therefrom through the port N*. The! 
cylinder M is for this purpose kept steam-tight 
against K! by push screws L, Fig. 14, and is locked by | 
pull screws L’, Fig. 16. The piston Q and blades K K), 
with engine shaft H and dummy shaft O, are shown 
combined in perspective at Fig. 20, and detached at 
Figs. 21to 27. Figs. 21, 22, and 23 show respectively 
a side view, a plan, and an end view of the blade 
K ; the second blade K' differs only in its valve face 
being concave. The blade K and shatt H, as also 
the blade K! and shaft O, are each made of one 
solid piece of steel, the blades having their sides 
bevelled, as shown, to correspond with the inclinations 
of the piston Q in the one direction and the other 
during its revolution. The blades have projecting 
trunnion pins & (Fig. 21) forming the cross axes of the 
movement, which trunnions fit into brasses S (Figs. 20, 
28, and 30) attached tothe piston Q. The blades have, | 
furthermore, notches i! on each side, which, as the | 
blades revolve, come respectively opposite the ports | 
J? J® (Fig. 13) and N? N® (Fig. 18), so as to put the 
spaces between the blades and the piston alternately | 
in communication with the steam supply and the | 
exhaust. The blades are made to work steam-tight | 
against the spherical casing by means of packing pieces | 
R), shown in side and end view at Figs. 24 and 25, | 
which fit into deep grooves in the blade. The parts | 
R R! overlap each other as shown, and slide upon each | 
other with curved surfaces at F, so that while R is | 
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pressed outwards by a spring at 7! and R! is pressed in 
a direction at right angles thereto by a second spring, 
their outer packing edges will always form a con- 
tinuous circular curvature. The part R! fits with its 
notched surface against the packing piece T (Fig. 31) 
for the brasses S of the trunnion k. The blades K K! 
have, furthermore, grooves at /* (Fig. 21) into which 
are fitted packing pieces working against the cylindri- 
cal parts q formed on the piston Q. This piston, 
which is shown detached in front and side view at 
Figs. 26 and 27, has four gaps q!, into which fit the 
before-mentioned brasses S, shown in front view, side 
view, and end view at Figs. 28, 29, and 30, and in per- 
spective in Fig. 20. These brasses consist of a plate s, 
which is secured by screws to the piston itself, and of 
a cylindrical part s! formed on the plate, and fitting 
with flat sides into the gaps q!. The axes of the holes 
s? of the brasses coincide with the central cross axes of 
the piston itself. 

The piston is made to work steam-tight against the 
spherical surface of the casing by means of curved 
packing pieces U, Figs. 31 and 82, fitting into grooves 
formed on the edge of the piston, while horseshoe 
packing pieces T fit round the bearings S. Small 
springs in recesses at g° in the piston press these pieces 
T outwards, and the pieces U being notched into the 
pieces T are consequently also pressed outwards 
thereby. 

As one of the notches k of the blades K K™ passes 
respectively over the ports J? and N?, steam will be 
admitted to those chambers between the blades and 
pistons, which, for the time being, are enlarging, the 
pressure of the steam effecting such enlargement, and 
thereby producing the rotation of the engine shaft. 
When the notch & has passed the edge of the port, 
expansion will take place, until, by the rotation of the 
blade, the notch & is brought opposite the exhaust port 
J* or N*, whereupon the chamber will be exhausted. 

On the extreme right of Figs. 1 and 2 are shown the 
governor and oiling apparatus. The governor balls aa 
when extended by centrifugal force cause the collar b to 
traverse horizontally, and to press against the collar c. 
This is embraced by the forked end of the lever d d, 
pivotted at e. This lever is connected at f to the 
throttle valve, and at <' to an adjustable spring whose 
tension determines the speed of rotation. 

The oiling apparatus consists of a reservoir g and a 
pump h. The plunger is actuated by a crank-pin on a 
wormwheel having half its circumference without 
teeth. This enables a slow lift to be given to the 
plunger by an intermittent ratchet arrangement not 
shown. When the plunger is lifted to the highest 





point the teeth of the wormwheel gear with the screw 
immediately over it, and the plunger is pushed down 
sharply, thus injecting oil into the several channels in 
the engine itself, through which it has to be made to 
pass. The pipes supplying the oil to the working parts 
of the engine and the governor lever arrangement can 
be seen by reference to the woodcut on page 562 of our 
last volume. 

The patent rights of this engine are held by Messrs. 
Heenan and Froude, who are laying down special 
machinery in their works at Manchester for its rapid 
and accurate construction. No engine yet made gives 
so great a result in foot-pounds per revolution for its 
size and weight, while its capacity for running at very 
high speeds recommends it to the electrician, as by its 
use he can obtain an immense amount of energy from 
a comparatively small dynamo without the use of in- 
termediate gearing. For ship lighting the advantage 
of this point is most evident. 








KNOWLES’S DIGESTER. 

THE operation of boiling substances under pressure 
with more or less dilute sulphuric or sulphurous acid, 
forms a necessary stage of several important manu- 
factures, such as the production of paper from wood, 
the extraction of sugar, &c. A serious difficulty attend- 
ing this process arises from the destructive action of 
the acid upon the boiler or chamber in which the 
operation is carried on, and as this vessel, which 
is generally of large dimensions, is exposed to con- 
siderable pressures, it is necessarily constructed of iron, 
or some other sufficiently resisting metal. An ingenious 
method of avoiding this difficulty has been devised, 
we believe in Germany, and has been put into practice 
with a certain amount of success. It consists in lining 
the iron boiler with a covering of lead, caused by fusion 
to unite firmly to the walls of the boiler, and thus to 
protect it from the action of the acid. No trouble, it 
is stated, is found to arise from the difference in ex- 
pansion of the two metals, which, moreover, adhere 
fairly well; but, on the other hand, we believe it 
does actually occur that the repairs to this lead 
lining are numerous, tedious, and costly of execu- 
tion, so that the system can scarcely be regarded 
as meeting the requirements of the manufacturer. 
It is to secure all the advantages possessed by 
a lead-lined vessel, without the drawback of fre- 
quent and expensive repairs, that the digester of 
which we annex illustrations has been devised by 
Mr. George Knowles, of Billiter House, Billiter- 
street. It consists of a closed iron cylindrical vessel 
suitable for boiling under pressure, and containing a 
second vessel open at the top, and of such a diameter 
as to leave an annular space between it and the walls 
of the outer shell. This inner receiver, which may be 
made of lead, glass, pottery, or any other suitable ma- 
terial, contains the substance to be treated, and the sul- 
phurous acid or other solution in which it is to be 
boiled. The annular space between the two vessels is 
filled with water to the same level as the solution in the 
receiver, and the latter is provided with suitable pipes 
or coils, in which steam is caused to circulate for the 
purpose of raising the solution to the desired tempera- 
ture, and effecting the digesting process. At the 
same time any steam generated collects in the upper part 
of the boiler, and maintains an equal pressure within 
the whole apparatus. Figs. 1 to 3 show the arrange- 
ment clearly. Within the boiler a is placed the receiver 
b of pottery, lead, or other material, leaving an annular 
space between it and the boiler; this space is filled 
with water. The receiver? is furnished witha series 
of pipes, in which steam or hot water circulates, to heat 
the charge to the desired temperature. These pipes may 
be arranged either in coils, as shown at d, Fig. 1, or 
vertically at d, Fig. 3. The latter are provided 
with inner return pipes, so that any condensed water 
accumulating at the bottom may be forced up the 
inner pipes by the steam pressure and escape at the 
top. The vesselis charged through the manhole e, and 
the hopper c, provided with a perforated cover, and is 
discharged at the bottom by the valve f, shown in Figs. 
2 and 3. The upper part of the boiler serves as a steam 
dome, and the pressure on the liquid in the receiver and 
on the water in the annular space is thereby maintained 
uniform. The necessary fittings for showing the pres- 
sure in the vessel, water level indicator, safety valve, 
cocks for testing solutions, &c., are of courseadded to the 
apparatus, but are not indicated in the drawing. The 
arrangement appears to us to possess considerable 
merit, and we shall refer to it again on another oc- 
casion, after experiments have been made to test its 
efficiency. 








CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1883. 
(Concluded from page 139.) 

In drawing our annual summary of the two great 
industries of the Clyde to a close, we propose on this 
occasion to deal more formally with the engineering 
division of our subject. Last year’s returns in respect 





of the engines fitted into the steamers turned out on 
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the Clyde show some most extraordinary facts, one of 
them being the large number of vessels having engines 
whose indicated horse-power amounted to or exceeded 
4000. Messrs. John Elderand Co. completed no fewer 
than six sets of engines entitled to rank in that class, 
one of them being the engines of the Italian twin-screw 
iron-clad Francesco Morosini, of 10,000 indicated 
horse-power. The vessel herself, as previously men- 
tioned in ENGINEERING, is being built in Italy. In 
the case of the Norham Castle and Hawarden Castle, 
the engines indicated, respectively, 4000 and 4073 
horse-power. Then there was the iron paddle steamer 
William Prins Van Orange, with engines of 4628 
horse-power ; followed by the North German Lloyd’s 
steamer Eider, with engines of 6000 horse-power ; the 
list being completed by the Guion Liner Oregon, 
with engines of 12,000 indicated horse-power, which 
are, we believe, the most powerful set of engines ever 
yet made. The same firm have in hand the engines for 
the Cunard Liners Umbria and Etruria, quite equal to 
those of the Oregon, and a set for the new North German 
Lloyd’s steamer Ems, which are similar to those fitted 
into the Eider. All the six steamers launched last 
year by Messrs. Robert Napier and Sons rank in the 
same class. The engines of the steel cruiser Phaeton 
and of the Mexican Transatlantic steamers Tamaulipas 
and Oaxaca are of 5000 horse-power indicated ; indeed, 
as mentioned in a recent issue, the engines of the first- 
named steamer indicated on trial 5574 horse-power. 
Three steamers supplied to Messrs. Raggio and Co., 
of Genoa—the Sirio, Orione, and Perseo—have engines 
of 4400 indicated horse-power. Messrs. Denny and 
Co., Dumbarton, fitted two steamers last year with 
engines of 4000 indicated horse-power, namely, the 
Cataluna and the Ciudad de Santander, owned by 
the Compania Transatlantica Barcelona. The Union 
Liner Tartar has been spoken of as having engines of 
4000 indicated horse-power, but we believe we are 
correct in saying that their indication on trial was 
about 3560 horse-power. In the case of the Inman 
Liner City of Chicago, however, Messrs. John and 
James Thomson (who also engined the Tartar) com- 
pleted a pair of engines of about 4500 indicated horse- 
power. With the exception of the Oregon, the most 
Powerful engines for any steamer launched on the 
Clyde last year are those of the National Liner 
America, which was constructed at Clyde bank by 
Messrs. James and George Thomson. They are ex- 
pected on trial to indicate 8500 horse-power. Messrs. 
Ba relay, Curle, and Co. fitted the Cape Liner Roslin 
Castle with engines of 4000 horse-power indicated, 
and if we mistake not they are the most powerful 
engines yet constructed by that old-established firm. 
The only other steamer of last year’s launches that we 
need refer to specially in connexion with engines of 
4000 horse-power or upwards, is the P. and O. Liner 
Valetta, which was built and engined by Messrs. 
Caird and Co. Her engines work up to 5100 indicated 
horse-power. Including those of the Francesco 
Morosini, we have now specially dealt with no fewer 
than eighteen sets of marine engines ranging from 
4000 up to 12,000 horse-power indicated, and all in- 
cluded in last year’s work done on the Clyde. Collec- 
tively, they make up about 100,000 indicated horse- 
power, or an average of 5532 indicated horse-power 
per vessel. Such results are very remarkable. 

Next in order we may mention that amongst last 
year’s launches on the Clyde there were at least five- 
and-twenty steamers that were fitted with engines of 
from 2000 up to 3800 indicated horse-power each. In 
this case, at the very moderate average of 2600 horse- 
power for each set of engines, there would be yielded 
another total of 65,000 indicated horse-power. 

Those two totals, which apply only to steamers 
having engines of 2000 indicated horse-power or 
upwards, comprise as nearly as may be one-half of the 
marine engineering work done by Clyde firms last 
year, so far as Clyde-built vessels and the Italian man- 
of-war are concerned—the grand total, including the 
engines of all sorts of steamers, being about 320,000 
indicated horse-power. Of that work rather more 
than one-sixth was executed by Messrs. Elder and Co. 
If we confine our attention for the present to those 
shipbuilding firms that likewise do their own engineer- 
ing work we find that the following figures pretty 
nearly represent the actual work turned out during 
the year in the shape of new engines by a few such 
firms, 


Indicated 
Horse-power of 
Engines. 
56,995 
28,774 
23,200 


Number of 
Steamers, 


13 

6 
10 
11 


Name of Firm. 


John Elder and Co. 

R. Napier and Sons cee 

W. Denny and Brothers... 

A. Stephen and Sons 

J. and G. Thomson 

Caird and Co. _... “se 

Barclay, Curle, and Co.... 

Scott and Co. ae Bs 

A. and J. Inglis ... Se 

London and Glasgow Co. 

D. and W. Henderson and 
0. ie = 





In compiling this Table we have purposely limited 
ourselves to those firms whose output of engines for 
the year was not less than 10,000 indicated horse- 
power. 

There are numerous engineering firms in the Clyde 
district that devote themselves to the construction of 
marine engines, boilers, &c., more or less exclusively, 
and in that way they co-operate with those firms that 
engage in shipbuilding only, such as Messrs. A. 
M‘Millan and Sons, Robert Duncan and Co., Russell 
and Co., Aitken and Mansel, Charles Connell and 
Co., Napier, Shanks, and Bell, John Reid and Co., 
Murray and Co., Murdoch and Murray, &c. The 
engineering firms that we refer to include Messrs. 
John and James Thomson, Mr. David Rowan, Messrs. 
James Howden and Co., Messrs. Hutson and Corbett, 
Messrs. Rankin and Blackmore, Mr. William Kemp, 
Messrs. William King and Co., and others. Some of 
these firms turn out large quantities of work. For ex- 
ample, the first-named firm last year fitted engines into 
nine steamers, ranging from 517 tons to 5202 tons gross 
register, the engines of the same representing, collec- 
tively, well-nigh 20,000 indicated horse-power. Mr. 
David Rowan’s work included eight pairs of engines, or 
a total indicated horse-power almost equal to that of 
Messrs. Thomson. In some cases Clyde marine en- 
gineering firms also do work for steamers built at other 
than Clyde ports, such as Belfast, Barrow-in-Furness, 
Whitehaven, Grangemouth, and other ports on the 
East Coast ; and in this way the total amount of new 
engineering work done by Clyde firms last year was 
actually a good deal more than that mentioned in an 
earlier part of this article. 

It can scarcely be said that any very marked step in 
advance was made last year in the way of designing or 
carrying out new improvements in marine engines ; but 
doubtless here and there in minor details improve- 
ments were effected, especially in simplifying struc- 
tural parts, strengthening other parts that were 
formerly weak, diminishing friction, &c. The triple 
expansion engine has not as yet, so far as we are aware, 
been adopted by any other firms besides Messrs. R. 
Napier and Sons and Messrs. Denny and Co. In the 
hands of those firms, however, it will get every oppor- 
tunity of showing its advantages in actual practice. 
It is probable that in the course of the present year 
such engines, fitted into very large steamers now 
building, will be worked with steam at an initial pres- 
sure of 150 lb. per square inch. With other recent 
types of compound engines, such as have been worked 
out most persistently and successfully by Messrs. Elder 
and Co., the steam pressure employed is still gradually 
creeping up. The pressure of steam used in the 
Oregon, the three splendid New Zealand steamers, 
and in other vessels built by that firm last year, is 
110 lbs. per square inch ; and that is, we believe, the 
highest yet reached by any firm on the Clyde. Various 
other firms have got the length of 90 lb. pressure— 
which is, indeed, now somewhat common —but in 
several instances this pressure seems to be regarded 
as a sort of ‘‘finality.” The engines of the two new 
Cunard Liners are, we understand, to be worked 
with steam at an initial pressure of 110 lb. per square 
inch. 

Closely connected with the use of high steam pres- 
sure there is the question of steel as the material for 
constructing the boilers ; and so far as Clyde practice is 
concerned iron boilers for sea-going steamers have now 
become almost a thing of the past. One reason for the 
change is the readiness with which steel boiler plates 
of most splendid quality can be obtained from works 
which are situated within a comparatively short 
distance of all the leading marine engineering shops of 
the Clyde district. Not only is the quality of the 
plates very superior, but they may be had of almost 
any size, and weighing up to two, three, or four tons. 
Then, again, there is the rapidly increasing use of 
Fox’s corrugated furnaces in the boilers, these being 
now all made of ingot iron or mild steel. These 
aids to economy in steaming were used last year 
by nearly twenty firms on the Clyde. They were em- 
slegek for all the engines which Messrs Elder and Co. 
constructed last year, except those of the Calabar. 
Messrs. Napier and Sons used them in all the 
steamers which they turned out except the Phaeton. 
Messrs. James and George Thomson used them in six 
steamers, that is to say, in all that they built last year ; 
Messrs. Barclay, Curle, and Co., in a similar number ; 
Messrs. Scott and Co., in five; Messrs. A. and J. 
Inglis, and Messrs. D. and W. Henderson and Co. in 
four each; and so on. It will doubtless surprise many 
of our readers to learn that at least sixty-five steamers 
included in last year’s output of work on the Clyde 
had their boilers fitted with these furnaces, and that 
the engines with which they were connected represent 
a total of 176,000 indicated horse-power, the vessels 
themselves having an aggregate of 167,000 tons gross 
register. Rarely has an important aid to steam navi- 
gation so rapidly and extensively vaulted into popular 
favour amongst marine engineers and shipowners as 
the corrugated furnace. 

We cannot learn of any case in which economy of 
fuel has been brought down to a lower point than 





that reached by Messrs. Elder and Co. in the case of 
the Fulda, in which the consumption is set down as 
about 1.6 lb. of coal per indicated horse-power per 
hour, that being the consumption in regular service, 
Of course, we except the triple expansion engines 
made by Messrs. R. Napier and Sons, in which the 
consumption is, we believe, something like 1.3 lb. per 
indicated horse-power per hour. 

In respect of screw propellers, we may mention that 
almost every steamer now turned out by Messrs. Elder 
and Co. is provided with manganese bronze blades, the 
casting being done on the firm’s own premises, It is 
interesting to note also that part of the work of the 
Fairfield tirm is to replace the propellers of old 
steamers by others made of the material just men- 
tioned, which is an indication that it is increasing in 
favour. Of course, as that material is a very expen- 
sive one, many shipowners take the question of cost 
into consideration, along with that of ultimate effi 
ciency, and in most cases they decide in favour of the 
common practice, which is to use cast-iron propellers. 
Ina large number of instances, however, cast-steel pro- 
pellers are now coming into use, some being cast solid 
and others in parts. One of the largest solid steel pro- 
pellers that we have yet heard of—probably, indeed, 
the largest thing of the kind yet made—is one that 
was cast lately by Messrs. William Wylie and Co., 
Glasgow, for the London and Glasgow Shipbuilding 
and Engineering Company (Limited). When finished 
it weighed about six tons, and it was really a very 
excellent casting. It was made to replace an iron 
propeller. Several persons are now exerting their 
best endeavours to devise some method of preserving 
propellers from rapid corrosion, but the only plan that 
is making any headway on the Clyde is one involving 
the use of metallic tin as the protecting agent. It 
has now stood the test of service at sea over many 
months. On an early occasion we may say something 
in detail regarding the invention. 

It would be instructive if some reliable data 
could be got as to the practice of the leading marine 
engineering firms in regard to the weight of the 
machinery, relatively to the indicated horse-power, of 
the engines fitted into steamers of particular classes, 
By way of contributing some information upon that 
subject we may mention one case that has come under 
our notice. It is that of the engines of the Francesco 
Morosini, which have already been spoken of. The 
whole weight of the machinery and boilers (including 
the water in the latter), and all ready for sea, is given 
at about 1200 tons ; and as the engines are designed 
to indicate 10,000 horse-power, that is something like 
.12 tons per indicated horse-power, which is, we 
understand, about 30 per cent. less than the weight of 
the engines, &c., turned out by Messrs. Elder and Co, 
in their general practice. It would be interesting to 
learn what results in the same direction can be shown 
by other firms. 

In regard to the many mechanical appliances which 
are in use for facilitating the navigation of steamers, 
the loading and discharging of cargo, &c., we may sa 
that the Clyde district still occupies a very high posi- 
tion. So far as the production of steam-steering gear 
is concerned, last year was an exceedingly busy one, 
both with Messrs. Muir and Caldwell, Glasgow, and 
Messrs. Bow, M‘Lachlan, and Co., Paisley. We 
regret that we cannot give the exact number of gears 
turned out in the course of the year by the first- 
named firm; but in the case of the Paisley firm, 
we have been favoured with a few particulars. For 
new steamers built on the Clyde Messrs. Bow, M‘Lach- 
lan, and Co. supplied 40 sets of their gear last year, 
the vessels representing about 45,000 tons gross re- 
gister. They also supplied 13 sets for steamers built 
in other parts of Scotland, and having an aggregate of 
about 12,000 tons gross register. The gear was like- 
wise fitted into 15 old steamers, into 83 steamers built 
at English ports, into 11 built in Ireland, and into 20 
built at various foreign ports—in all, 182 steamers, 
having an aggregate of 201,000 tons gross register. 
Notwithstanding the fact that the present year is 
destined to show a very great falling off as regards 
the output of new shipping, Messrs. Bow, M‘Lach- 
lan, and Co. had in hand, or on order, in the opening 
month of the year about 70 sets of their steering 

ear, 

We believe that we have not in any former annual 
summary made reference to Sir William Thomson’s 
most valuable aids to safe navigation, that is to 
say, his improved mariner’s compass and his navi- 
gational sounding machine. The manufacture of 
these beautiful scientific appliances in Glasgow has 
now attained very considerable proportions. Already 
there have been considerably over a thousand of the 
compasses manufactured, the output last year being 
upwards of 200, of which 76 were fitted into new 
ships built on the Clyde. During the same period also 
fully 150 of the sounding machines were supplied to 
shipowners at home and abroad. Such facts abundantly 
show that the very highest scientific talent in the 
kingdom can be enlisted to advantage in the service 
of those who ‘‘go down to the sea in ships.” By 
means of the two inventions that we have specially 
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referred to, Sir William Thomson has certainly been 
a great benefactor to mankind, ; 

During the year 1883 the adoption of the electric 
light on board steamers built and fitted out on the Clyde 
was carried to such an extent as to have made that 
year quite famous in the annals of electric lighting. 
Of course, as it is the fact that on the Clyde passen- 
ger steamers of the highest class are turned out in far 
greater numbers than in any other shipbuilding dis- 
trict, either at home or abroad, it follows that the 
electric lighting contractors will naturally take a deep 
interest in the welfare of the Clyde industries. Most 
of the steamers fitted with electric lighting appliances 
on the Clyde last year have already from time to time 
been spoken of in our columns, and therefore it is 
scarcely necessary that we should dwell any further 
on this subject. This much, however, we may say, 
namely, that the electric lighting of sea-going pas- 
senger steamers bids fair to settle down as a regular 
branch of skilled industry, that many persons are 
likely to be engaged in it, and that in course of time 
the desire to secure new contracts will be so well 
regulated that the business will become more lucra- 
tive than, unfortunately, has been the case during the 
past two or three years. 

Though we cannot speak very hopefully of the 
Clyde shipbuilding and marine engineering industries 
tor the present year, yet we do not forget that there 
have been dull seasons in by-past times, which have in 
their turn been followed by periods of brisk trade ; 
and hence we may conclude that business activity will 
again, by-and-by, manifest its existence in a marked 
manner. At least two of the leading firms on the 
Clyde — Messrs. James and George Thomson and 
Messrs. William Denny and Brothers—have lately 
made and are now completing very important exten- 
sions of their already large establishments, in the full 
confidence that as good times are yet to come as have 
been known in the past ; and they seem to be resolved 
that no effort shall be wanting on their part to secure 
for the Clyde a perpetuation of its fame as the great 
head-quarters of yr gee. and marine engineering. 
If the enlistment of great scientific attainments and 
practical skill, the thoughtful and judicious expendi- 
ture of capital, the exertion of an abundance of com- 
mercial enterprise, and the use of the most improved 
labour-saving appliances for constructional purposes 
can perpetuate that fame, then the Clyde has still a 
great future in store for itself. 

The history of the year 1883 has certainly two or 
three regretful facts mixed up with its more favour- 
able features. Two shipbuilding firms were blotted 
out of existence in the course of the year, namely, 
Messrs. Robert Steele and Co., a very old-established 
and highly honoured Greenock firm, and Messrs. Dobie 
and Co., Glasgow. The cessation of operations by the 
first-named firm was in a great measure due to 
domestic or family reasons, and it was not attended 
by anything in the shape of a pecuniary disaster ; in 
the other case, however, there seems to have been 
a great deal of unhealthy speculation, which was even- 
tually attended with great loss to the partners of the 
firm, the failure bringing in its train bankruptcy to at 
least one firm of iron merchants whose honour was 
proverbial and is still unstained by the sad event. A 
still more lamentable circumstance was the dreadfully 
fatal disaster that attended the launching of the 
steamer Daphne in the month of July, and which led to 
the memorable Government inquiry carried out by Sir 
KE. J. Reed. The investigation did not result in bring- 
ing criminality home to any persons connected with 
the designing, building, or launching of the vessel ; but 
there is no doubt that it has placed those matters on a 
much more intelligent and satisfactory footing than 
has hitherto been the case; and there is every good 
reason for believing that should any such a launching 
disaster again occur, even with one tithe of its fatality, 
it will be regarded as one of decided criminality by the 
Crown legal authorities. 








MANCHESTER STEAM USERS’ 
ASSOCIATION. 

AT the ordinary meeting of the Executive Committee 
of the Manchester Steam Users’ Association, held at the 
offices, 9, Mount-street, Albert-square, Manchester, on 
Tuesday, March 4, Mr. Charles Heaton, Bolton, and 
subsequently Mr. Alderman Schofield, Manchester, in 
the chair, Mr. Lavington E. Fletcher, chief engineer, 
presented his report, which stated that during the year 
1883, 13,716 boiler examinations were made, and that of 
these 4866 were ‘‘ entire,” 141 ‘‘ internal,” 86 “flue,” and 
the remainder 8623 ‘‘ external.” Also 136 boilers had re- 
ceived special constructive examinations and were tested 
by hydraulic pressure before leaving the maker’s yard in 
order to see if they were up to the Manchester Steam 
Users’ Association standard, and in accordance with the 
specification. This had in many instances been followed 
by a further examination at the works of the owners 
when the boilers were placed on their brickwork seatings, 
in order to see that the setting, the connexions, and the 
—— complement of fittings, &c., were satisfactory be- 
ore they were set to work. 

During the year 42 steam boiler explosions occurred, 
killing 31 persons and injuring 49 others. The causes 
from which the explosions arose were simple in their cha- 


racter, and such as have been met with over and over 
again. Sixteen explosions, killing 7 persons, arose from 
defective condition, coupled in one case with overheating, 
and in another with malconstruction ; 9, killing 10 per- 
sons, arose from overheating through shortness of water ; 
7, killing 4 persons, arose from malconstruction, coupled 
in one case with excessive pressure; 4 arose from over- 
heating through deposit ; 3, killing 1 person, arose from 
excessive pressure, coupled in two cases with defective 
condition. Of the remaining three explosions sufficiently 
detailed particulars were not obtained to enable a definite 
opinion to be formed as to the cause. 

In addition to the explosions arising from the bursting 
of steam boilers, 9 others, termed ‘‘ minor” explosions for 
the sake of distinction, occurred from the bursting of tar 
stills at chemical works, steaming kiers at paper mills, 
and bleaching kiers at dye works, &c., and resulted in 
the deaths of 9 persons. 

The average pressure of all the boilers that burst 
throughout the year was 60 lb., the three highest pressures 
being 130 1b., 120 1b., and 1201b., while the three lowest 
were 101b., 16 lb., and 25 1b. 








TRIAL TRIPS AND LAUNCHES. 

On Monday, the 25th ult., the iron screw steamer 
Chandos, built and engined by Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, Hull, for Messrs. 
Henry Briggs, Sons, and Co., of the same town, was 
taken on her official trial trip. The dimensions of the 
vessel are as follows: Length, between perpendiculars, 
275 ft. ; breadth, 35 ft. ; depth of hold, 20 ft. The engines 
are compound surface-condensing of 160 nominal horse- 
power and worked exceedingly well throughout the trial. 


The s.s. Gulf of Akaba, which is the first of two sister 
vessels built by Messrs. Raylton, Dixon, and Co., of 
Middlesbrough, for the Greenock Steamship Company, 
owners of the Gulf Line, proceeded on her trial trip 
from Middlesbrough Docks, where after her comple- 
tion, she was loaded with chairs and railway material 
for Kurrachee. Her leading dimensions are: Length, 
284 ft. ; breadth, 37 ft. 6 in. ; depth moulded, 21 ft. 5 in. ; 
and she carries over 2700 tons dead weight Her engines, 
which are of 200 horse-power, are by Messrs. Blair and 
Co., of Stockton, and gave most satisfactory results on 
her speed trial. When laden with her full cargo she 
steamed over 10} knots. 


On Wednesday, the 27th ult., Messrs. Campbell, 
Mackintosh, and Bowstead launched from their yard 
at Scotswoods, the Regius, a large and finely modelled 
screw steamer built to the order of Messrs. R. Conaway 
and Co., of Liverpool. She is of the following dimensions : 
Length, 351 ft. ; breadth, 43 ft. 3in.; depth, 26 ft. 9 in. ; 
and is to be classed 100 A 1 at Lloyd’s, besides having 
the Board of Trade passenger certificate. She will be 
fitted with engines by the Wallsend Slipway and Engi- 
neering Company, Limited, of 1600 indicated horse- 
power, having cylinders of 38 in. and 76 in. in diameter 
by 48 in. stroke. Her construction has been carried on 
under the supervision of Messrs. Ashlin and Asbridge, of 
88, Rumford-place, Liverpool, consulting engineers and 
naval architects. 





On Tuesday, 26th ultimo, Messrs. Henry Murray and 
Co., Sandpoint Shipbuilding Yard, Dumbarton, launched 
a new cargo steamer named the Shaftesbury, a vessel 
having a carrying capacity of about 900 tons, and measur- 
ing 185 ft. by 28 ft. 6 in. by 13 ft. 9in. The Shaftesbury 
is intended for the Baltic and Bay port trades. She is 
being supplied with engines of 85 horse-power nominal, 
and a steel boiler by Messrs. Matthew Paul and Co., 
Levenford Engine Works, Dumbarton. 

On the same day an iron screw steamer of 2700 tons 
gross register, and named the Ning-chow, was launched by 
Messrs. D. and W. Henderson and Co., Meadowside, 
Glasgow. Measuring 350 ft. by 41 ft. 8 in. by 26 ft. 3 in., 
she has been built to the order of the China Shippers’ 
Mutual Steam Navigation Company (Limited), London, 
and has been specially designed and constructed for the 
tea trade. She is placed in Lloyd’s highest class, with a 
Board of Trade passenger certificate, and comes under 
the Admiralty requirements for transports. Her engines, 
which are being supplied by the builders, will have 
cylinders of 33 in. and 66 in. in diameter respectively, 
with a piston stroke of 5 ft. 





An iron screw trawling steamer named the Kestrel, 
and measuring 90 ft. by 18 ft. by 9ft., was launched on 
the 27th of February by Messrs. S. and H. Morton and 
Co., Leith, the owners being the Scottish Steam Fishin 
and Shipping Company. The Kestrel is being supplied 
with her machinery by the builders. 


Messrs. John Elder and Co., Fairfield, Govan, on the 
same day, launched another magnificent steamer forthe 
Norddeutschen Lloyd Company, of Bremen. She is 
named the Ems, and is a sister ship to the Eider which 
was launched from Fairfield Shipyard last December. She 
is intended for the Transatlantic trade, and measures 
450 ft. by 47 ft. by 36 ft. 3in. She is being fitted with 
compound engines having two eX esse cylinders each 
of 86in. in diameter, and one high-pressure cylinder of 
62in. in diameter, with a stroke of 5ft. It is expected 
that the engines will indicate 6000 horse-power. The 
passenger accommodation will be on a very extensive 
scale, and the fittings and mechanical appliances through- 
out will be vey complete and efficienrt. 











A fine screw-sreamer named the Bolinao, and measur- 
ing 140 ft. by 24 ft. by 8ft., was launched from the Aber- 








corn Shipbuilding Yard, Paisley, on Thursday, the 28th 
February. She is classed 100 A 1 at Lloyd’s, and owned 
by Messrs. Birchal, Robinson, and Co., British Mer- 
pp Bor Manila.. Messrs. Hanna, Donald, and Wilson 
are supplying her with a pair of compound engines having 
cylinders of 18in. and 341in. in diameter respectively. 


On the same day Messrs. Scott and Co., Cartsdyke, 
Greenock, launched the Hekla, a handsome screw steamer 
of about 3300 tons gross register, and measuring 340 ft. 
by 42 ft. by 30ft. 8in. The engines, which are being 
supplied by the builders, are of 2000 indicated horse- 
power, the cylinders being 46 in. and 84 in. in diameter 
respectively, with a piston stroke of 54in. There will be 
accommodation for 40 first-class, 30 second-class, and 
800 steerage passengers, and the vessel will have every 
facility for the rapid loading and discharging of cargo. 
The Hekla has been built to the order of the Thing Valla 
Steamship Company of Copenhagen, and is to trade 
between that city and New York. 





The official trial trip of the Furius, a screw steamer 
recently built at Grangemouth by Messrs. Dobson and 
Charles, to the order of Mr. Thomas Kish, London, took 
place on the Forth on February 28. The third steamer 
built at Grangemouth for the same owner, the Furius is a 
vessel measuring 240 ft. by 30 ft. by 16 ft. 10 in., and was 
fitted by Messrs. Hutson and Corbett, Glasgow, with 
engines having cylinders of 31 in. and 54 in. in diameter 
respectively, with a piston stroke of 36in. A speed of 
11? knots per hour was attained, which was considered 
very satisfactory. 





The screw steamer Aberforth, built by Messrs. David 
J. Dunlop and Co., for Messrs. A. and A. Y. Mackay, 
Grangemouth, had her trial trip on the same day at 
Skelmorlie, attaining on the measured mile the very 
satisfactory speed of 10} knots per hour. Built and fitted 
up as a first-class cargo steamer, the Aberforth is a steel 
vessel classed 100 A 1 at Lloyd’s, and having a carrying 
capacity of fully 800 tons. Her engines are 90 horse- 
power nominal, the cylinders being 24 in. and 46 in. in 
diameter respectively, with piston stroke of 3 ft. 





Last Friday Messrs. R. Napier and Sons launched a 
magnificent screw steamer named the Mexico, the last of 
three steamers ordered of that firm by the Compania 
Mexicana Trasatlantica for a passenger and mail line 
between Mexico and the Continent of Europe. In all 
respects she is practically a repetition of the Tamau- 
lipas and the Oaxaca, alike as to dimensions, passenger 
See, engines, and other machinery, fittings, 

c. 





An iron sailing ship built to the order of Mr. Gavin 
Cowper, Glasgow, and named the Aberfeldy, was launched 
on the 29th ultimo by Messrs. A. M‘Millan and Sons, 
Dumbarton. She is built to the highest class of Lloyd’s 
Registry, and is 1350 tons gross register, with the follow- 
ing measurements: Lengt’ between rpendiculars, 
226 ft. ; breadth (moulded), 35 ft. 9in. ; depth of hold, 21 ft. 


On Saturday, March 1, Messrs. Dobson and Charles, 
Grangemouth, launched an awning-decked screw steamer 
for the Bombay passenger trade. She was named the 
Shastra, and her measurements are 140 ft. by 26 ft. by 
16 ft. 6in. Messrs. Dunsmuir and Jackson, Glasgow, 
are supplying the vessel with engines of about 250 horse- 
power. 











Tue InstITUTION oF CiviL ENGINEERS.—At the meet- 
ing of this Society on Tuesday, March 4, SirJ. W. Bazal- 
gette, C.B., President, in the chair, it was announced 
that the Council had recently transferred Edward Goldin 
Barton, Mark William Oarr, Jun., George Edwa 
Moore, James Stuart Swallow, and William Thomson, to 
the class of Members; and had admitted Léon Harry 
Barker, Hugh Walter Belcher, Arthur Coleman, Alfred 
Howe Collinson, John Rowland Crook, Frederick William 
Cross, John Richard Davison, Frederic James Edge, 
Andrew Forbes, George ng Greg’son, Arthur 
Harnett, George Hilder Libbis, Thomas Lodwick Miller, 
Fred Platt, Hans Wessel Poppe, Peter Augustus Ransom, 
B.A., Frank Walter Scott, Jun., George Thomas Sibber- 
ing, John Bunting Simpson, and Charles Gordon Stuart, 
as Students. At the monthly ballot the Right. Hon. 
Lord Bramwell, F.R.S., and the Hon. Sir William 
Robert Grove, F.R.S., were elected honorary members ; 
Ralph Peacock Manchester; William Willcox, Govern- 
ment Railways, C.G.H.; John Edward Wolfe, Alagoas 
Railway, Brazil ; Thomas William Worsdell, G. E. Rail- 
way, Stratford ; James Walker Wright, Superintendin; 
Engineer, P.W.D., India; and William Wright, Spald- 
ing, Members; Arthur Robert Beynon, Stud. Inst. C.E., 
G.W.R., Paddington ; James Johnstone Bourne, Stud. 
Inst. C.E., Wallington ; Charles Ernest Bruges, Stud. 
Inst. C.E., Westminster; Robert Cope Hardy Davison, 
Stud. Inst. C.E., Westminster ; John Dewrance, Stud. 
Inst. C.E., Great Dover Street; Leonard Gill, Stud. 
Inst. C.E., Westminster; Charles Fleming Hargreaves, 
Rio de Janeiro; Charles Hilton Hingeston, Jun., Stud. 
Inst. C.E., Brighton; William Tindal Jennings, Cana- 
dian Pacific Railroad ; Charles Arthur Lovegrove, Stud. 
Inst. C.E., East Dulwich; George Croydon Marks, 
Stud. Inst. C.E., Dublin; Robert John Preston, West- 
minster ; John Henry Riley, Sio Paulo Railway, Brazil ; 
Herbert Francis Waring, Stud. Inst. C.E., Cardiff; 
William Pettit Ward, Stud. Inst. C.E., Newcastle-upon- 
Tyne; and Lars Severin Zachariasen, Charing Cross, 


Associate Members ; and James Andrews, Alleheny, Pa., 
U.S.A, ; and Lieut. John Burn-Murdoch, R.E., P.W.D., 
India, Associates. 
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In our issue of February 15 we gave a two-page 
engraving showing three elevations of the Gaskill pump- 


ing engines designed by Mr. H. H. Gaskill. of the | 


Holly Manufacturing Company, Lockport, N.Y., 


U.S.A., and supplied to the Saratoga Water Works. | 
We now supplement the former views by engravings | 


of the details on this and the opposite page, and by a 
perspective view on page 210. 


The contract requirements of the emgine were a | 
pumping capacity of four million United States gallons | 


in twenty-four hours, working at eighteen revolutions 
per minute against a pressure of 80 lb. per square 


inch, and a duty equal to 80,000,000 lb. of water | 


raised 1 ft. high with a consumption of 100 Ib. of best 
coal, 
the capacity becomes 3,332,000 gallons, and the duty 
89,600,000 foot-pounds per 112 Ib. of coal. 
developed upon the contract trial, according to the 
report, charging the engine with all coal burned, with 


no allowance for unburnt coal, ash, or clinker, or water | 


entrained in the steam, was nearly 114,620,800 foot- 
pounds per 112 lb. ofcoal. This capital record has been 


the subject of two interesting reports, one by Mr. John | 
W. Hill, in the October number of Van Nostrand’s | 


Engineering Magazine, and the other by Mr. Charles T. 
Porter, published by the Board of Water Commis- 
sioners. 

Mr. Porter made the official trial referred to above, 
and Mr. Hill made a second trial about four months 


later, and obtained even better results, his figures | 


showing a duty of 126,447,980 foot-pounds per 112 lb. 
of coal. In both cases the work of the pumps was 
estimated or calculated from the pressure and the 
displacement of the plungers, a small allowance being 
made for slip. It is scarcely necessary to point out 
that such a proceeding is delusive, for experience 
shows that it is quite unsafe to predict the delivery 
of a pump from the volume swept by the plunger. 
As will be seen further on, when we come to consider 
the power shown by the indicator, it is quite certain 
that these figures are open to question. 

There are four steam cylinders, arranged in pairs, a 
high-pressure cylinder lying horizontally over each 
low-pressure cylinder, and being connected to it by 
short direct passages. 
pistons of the two cylinders to move in opposite direc- 
tions. Each pair of steam pistons drives one pump, 
therod of which is connected directly to the crosshead of 


Reducing this to the units used in this country, | 


The duty | 


This arrangement requires the | 


| the low-pressure piston, and by means of a beam and | 


system of short links with the high-pressure piston 
(see Fig. 1 of the two-page engraving). 

The low jeeamure piston is provided with two rods, 
which are extended to the length of 10 ft. to the cross- 
head by which they are connected to the rod of the 
pump plunger (Fig. 18). Midway in their length 
another crosshead is secured upon them ; this cross- 
head runs on a guide. The rod from the high-pressure 
cylinder is keyed into a crosshead (Figs. 10, 11, 12, 
| and 13) corresponding to this. 

the two rods is made by a short vertical beam (Figs. 8 

and 9) and connecting links. The crankshaft is driven 
| by connecting rods pivotted to the upper end of the 
vertical beams. 

The steam valves are of the double-beat poppet 
style ; the intermediate valves and exhaust valves to 
the low-pressure cylinders are gridiron slides. The 
steam valves are adjustable at the will of the engineer, 
| but the intermediate and exhaust valves have a fixed 
| action relative to the motion of the piston. All the 
| valves are driven by,eccentrics, mounted upon two longi- 

tudinal shafts turning in bearings aos from the 
inner sides of the high-pressure cylinders. These 
| shafts are driven by mitre wheels from the main shaft. 
The pumps are of the double-acting plunger variety, 
| packed with an internal gland which is adjusted by 
| means of bolts passing through the rear pump heads. 
| Each plunger is driven by a single rod (Fig. 1). 
| The governor is constructed to be cperated by 
| changes in the pressure of water in the delivery main, 
| and acts to correct these changes by varying the point 
| of cut-off, and thus the speed of the engine, in accord- 
| ance with the variations in the demand for water. 
| All the cylinders and their heads are steam-jacketted. 
The water formed by condensation is returned to the 
boilers in the following manner: The jackets blow 
directly into a small heater. 


this heater, and sends the hot water forward to unite 
in the feed pipe with the new water, which has been 
already partially warmed in passing through the coil 
in the heater. This is a restoration to the boilers of 
that portion of the heat supplied by them to the jackets 
| which had not been imparted from the jackets to the 
steam in the cylinders. There is no provision for mea- 
suring the amount of steam condensed in the jackets, 





The connexion between | 


The feed-water is con- | 
ducted through this heater in a 2 in. coil pipe. A | 
separate pump receives its supply from the bottom of | 


| Capacity of each pump-chamber, in 


Sectuon thro’ DE. 


The following are the principal dimensions of the 
| engines : 

Stroke of all cylinders _... “és 

Diameter high-pressure cylinders 
" piston-rods 
6 cylinders 
' piston-rods 
cylinder 

” 


” 
os low 


” ” 
Clearance high 


bhtaal 
2.35 p. ct. 
95 


” Ow ” et ” 

Diameter of flywheel 12.33 ft. 
Weight * xe 12,000 Ib. 
Diameter of main shaft... 10 in. 

The pumps are provided with by-pass pipes and 
| valves, forming, when the latter are open, a communi- 
| cation between the two chambers of each pump. Their 
| function is this; At the instant of starting, the engines 
| are able to exert only a portion of their power, because 
| no steam has yet been admitted to the low-pressure cy- 
| linders. The pressure of water is liable to be greater 
| than the steam in the high-pressure cylinders alone 
| canovercome. In such a case, the by-pass valves can 
| be opened, when the water flows through them into 
| the opposite chambers, the pressure on the opposite 
| ends of the plungers is in a measure equalised, and the 
| engine is enabled to start. As soon as it is fairly in 
_motion, these valves are closed. They are available, 
| also, when the motion of the engines required to 
| supply the demand for water would be so slow that on 
| account of the insufficiency of the flywheel, it could 
| not be maintained with the desired regularity, or per- 
haps not at all. Then, by pa, opening these 
valves, the engines are enabled to run faster, and so to 
maintain their motion satisfactorily, the excess of 
water displaced by the plungers passing through them 
into the chambers that are filling. 

The principal dimensions of the pumps are : 

Aggregate length of the two chambers ft. 

in each pump .. es ee “a 
Width of the two chambers in each 

DOD ce” aint Cisse. Sate. ease 
Height of the two chambers in each 

pum 


in. 
6 


cubic feet 
Diameter of plunger 
od. 


3) 
ne rod... ‘ ae ix 
Area of plunger, mean of two faces... 
Stroke of plunger i bs a5 
Displacement of plunger, in cub. ft. 

in U.S. gallons 


” ” 
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Furnace depth ... es ve Ps 5.75 ft. 
ad length of opening between 
grate bars... ae aa 44 5 ft. 
Furnace, length of these openings un- 
covered ... sax a9 ne 4.25 ft. 
Furnace, width of each grate bar 1.75 in. 
<i as air spaces ... ae 5 in. 
pe square feet of grate area. 
under both boilers aa sas 51.00 
Furnace, of which the proportion in 
air space is only ses = <i 22 
| Horizontal flues, as follows : 
Three times the length of each 
iler ... me aes oa ao 54 ft. 
From wall between boilers to chim- 
neys ... ae ee wad oe 24 5, 
Total ... ae Bes ae 78 55 
Internal diameter of common flue 
and chimney Ee aos : 
Height of chimney above flue... sia 75 55 
Square feet of heating surface for eac 
one square feet of grate area pp 54.3 
Square feet of heating surface for 
each indicated horse-power... 14.9 


In June, 1883, the official trial mentioned above was, It was observed, relatively to the fluctuations of | 
ressure, both in the supply chamber and in the de- | 


made to verify its fulfilment of the contract by Mr. 
Charles T, Porter. The main trial was directed to 
prove that the stated requirements were satisfied, and 


ivery main, and also relatively to the motion of the 
| plungers while the valves were closing, that in these 
after this was completed, the plant was submitted toa | pumps this motion, with that of the pistons, is con- 
‘fire pressure test,” that is the water pressure was | trolled by the cranks, precisely as if it was transmitted 


raised to 140 lb. on the _— inch, the engine running at | through them. The valves were assumed to close only | 


eighteen revolutions. The first test occupied from5 p.m. 


was then applied for five hours. 


as fast as 


mains its volume could not be measured. The capacity | more than four-tenths of 1 per cent. 


of the pumps was, therefore, found by computation | 
from the displacement of the plungers. The loss by | tal return tubular type, the following being the prin- 


The two boilers furnishing steam are of the horizon- 


return of water through the valves while closing, tech- | cipal dimensions : 


nically termed the slip, was assumed to be very small, 


only a fraction of 1 per cent., as it could not be seen | 


on the diagrams, 


The pressure in the supply chambers was got by the 


indicator, with a spring showing 121b. to the inch. 
The pencil described a figure which afforded an 
interesting exhibition of the changes in the pressure as 


momentum was imparted or arrested in the current of | 


water. The mean pressure, when corrected for eleva- 


tion, was found to be 1} Ib. on the square inch at the 
centre of the plungers, showing the level of the water 
from which the supply is drawn to be about 34 in. above 
this point, 








Diameter - 

Length a Ee mm aa 

Number of tubes in each boiler... 

External diameter of tubes 2 a 

Arrangement of tubes: horizontal and 
vertical rows 

Least distance between tubes and shell 
of boiler ... ey cad px oe 

Height of crown of boiler above tubes... 

Heating surface in both boilers as follows : 

One half the shell, 311; tubes, 2460 


ABD, cae exe 
Furnace, width .. 4.00. 


But, it is stated in the 


66 in, 
18 ft. 
87 

Sin, 


4.5in, 
24 in, 


| 
| 
} 
| 
| 


avity would cause them to fall, although | 
on June 18 to] p.m. on June 21, and the second test | possibly the reverse current brings them to their | 
As the water was | seats more quickly than this. 
delivered by the pumps direct into the distributing | report that, even on this assumption, the slip was no 


| 


Mr. Porter reports the following results of a test of 
forty-eight hours. 


Boilers : 
Coal burned s aes a mS 16,860 Ib. 
Be per hour, on each one 
square foot of oe aed 6.9 Ib. 
Water evaporate ae i ... 155,961 Ib. 
we aa by combustion of 
1lb. of coal... aa aes es 9.25 Ib. 
Average temperature of feed water ... 71.5 deg. 
oe pressure of steam, by gauge 73.66 lb. 
Number of thermal units contained in 
1 Ib. of steam... Ae sa e- 12111 
Equivalent evaporation from 212 deg., 
under one atmosphere ps : 10.916 Ib. 
Evaporation per hour from each one 
square foot of heating surface 1.175 Ib. 
Engines : 
Average number of revolutions made 
per minute... ia ee ai 19.370 
Average piston speed, in feet ... - 116,220 
Pressure of the atmosphere, in pound 
on the square inch ... ia Pe 14.500 
Average horse-powers exerted in high- 
pressure cylinders... axe ee 109.200 
Average horse-powers exerted in low- 
pressure cylinders... aaa We 76.55 
Average horse-power exerted total ... 185.759 
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Pounds of coal burned per hour 351.000 


” ” ” ” horse-power 
per hour sib = ep 
Pounds of water evaporated per hour 
” »» horse- 


1.900 
3250.000 
” ” 
power per hour ee ne os 17.500 

Pounds of water evaporated per hour 
for each horse-power exerted in the 
high-pressure cylinders __... ee 

Total average back-pressure in high- 
pressure cylinders, pounds ... 

Pounds of water per hour accounted fo 
by indicator : 

1. At point of cut-off in high-pressure 
cylinders a co as oc 

Proportion of the quantity evaporated 

2. At point of release in low-pressure 
cylinders an iss sp = 

Proportion of the quantity evaporated 

Temperature of the steam in all 
jackets, degrees axa ay = 

Temperature of high-pressure exhaust 
(average) e ioe ae Ss 

Temperature of low-pressure exhaust 


30.000 
12.500 


2061.000 
634 


2880.000 
886 


318.700 


204.000 
153.000 
mops : 
Number of double strokes of each 
plunger per minute ae 5s 
Mean of velocity of plunger, in feet, 
per minute... xs ae =A 
Number of valves acting together 
Diameter of each valve opening, 
inches ged ee ie see 
Total area opened by valves, 
squire inch oe sn mi 
Lift of each valve, inches ... ~— 
Mean velocity of water through 
valves, in feet, per second sis 
Weight of each valve, pounds 
ie ne »: for each one 
square inch of opening, pounds... .4160 
Resistance to current on each cone 
square inch of opening, pounds... .2600 
Total loss of efficiency in pounds 
on square inch (.416 + .26) x 2 = 1.3520 


19.3700 


116.2200 
84.0000 


1.3125 


113.6000 
3125 
5.2500 


5625 


Mean excess of pressure in the de- 
livery main pounds on square 
inch... ve ~ ses ne 

Proportion of power lost in passage 


84.5700 
-0160 
-0400 
-0700 


through valves Ss ai 
Time occupied by valves in closing, 
seconds... i ie oe 
Motion of plunger while valves 
are closing, inches ~ sa 
Proportion of stroke lost in closing 
of both admission and delivery 
valves We —- asp aa 
Net delivery from both pumps per 
double stroke, U.S. gallons 
Net delivery from both pumps pe 
double stroke, pounds ... = 
Delivery per day at eighteen revo- 
lutions per minute, U.S. gallons 
Number of double strokes made in 
48-hour test ee ae ee 
Net foot-pounds of work done on 
each double stroke he ... 309,338.0000 
Net foot-pounds of work done by 
consumption of 112 lb. of coal... 114,620,800 
. AUS. gallon weighs 8.33 lb. 

A comparison between the indicated and the pump 
horse-power was made by taking diagrams, both from 
the cylinders and pumps, in the middle of every six 
hours’ interval. The average of eight such observa- 
tions gave the work in the cylinders as 311,117 foot- 

unds per revolution, and the work in the pumps as 
304,466 foot-pounds per revolution. According to 
this the average loss per revolution, due to friction of 
engines and pumps, was 2.14 per cent. It is quite 
evident that this figure is far from correct, and we 
may be certain that another twelve per cent., at least, 
must be added to it to represent the actual loss from 
friction. Mr. Porter says : ‘‘I am disappointed in the 
result of these comparisons of the indicated power 
with the useful effect in the pumps. Irregularities 
appear, the cause of which, however, is obvious. The 
fluctuations of pressure in the main, rising and falling 
twice during each revolution, to different points and 
through different periods, rendered it difficult to fix 
the mean pressure with exactness, although much care 
was taken, and, on the whole, the errors doubtless 
balanced each other. The chief cause of the discre- 
pancies was, however, that in a few minutes—generally 
about five—that necessarily elapsed between recording 
the observations and completing the taking of four 
pairs of cylinder diagrams, the pressure in the main 
was sure to change a little from variations in the de- 
mand for water, and the pressure in the cyliaders 
would vary in a like degree. The average result shows 
a loss from all causes of .0214 of the indicated horse- 
power. The loss in the passage of the water through 
the valves was .016 of the pressure, which would leave 
only about one-half of one per cent. for friction in the 
machinery. This friction was small, but the power 
lost in it was a good deal more than that. 

‘* The average water pressure in these selected cases 
was 83.19lb. The real average during the forty-eight 
hours’ test was 84.57 1b. I have assumed this error to 
afford a measure of a corresponding error in the indi- 
cated power exerted, and have accordingly increased 
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this from 182.6 horse-powers, the measures of the dia- 
grams, to 185.75 horse-powers, which I have assumed 
to be the average power really exerted during the test 
for duty.” 

From a consideration of the indicator diagrams and 
the amount of feed water, Mr. Porter arrived at the 
conclusion that .366 of the steam was condensed as it 
entered the high-pressure cylinders. This computation 
took no note of the water condensed in the jackets, as 
that was returned to the boiler, and not included in 
the measurement of the feed water. During the ex- 
pansion in the high-pressure cylinders, in addition to 
the re-evaporation of water formed, by the convex- 
sion of heat into mechanical work, about one-half of 
the above-mentioned water was re-evaporated, in- 
creasing very much the pressure at the end of the 
stroke. When the communications to the low-pres- 
sure cylinders were opened a fall of pressure to the 
amount of 10 per cent. was immediately necessary to 
fill the waste room in those cylinders: all fall of 
pressure beyond that amount at that point was caused 
by condensation of the steam in entering those 
cylinders. This loss was afterwards made good by 
re-evaporation in the low-pressure cylinders, and 
something more, so that at the end of the stroke 88.6 
per cent. of the water supplied to the boiler was pre- 
sent in the state of steam, and only 11.4 per cent. in 
the state of water. The most important fact disclosed 
was that the earlier the cut-off in the high-pressure 
cylinders, and so the lower the point reached by the 
expansion, the less would be the proportion of the 
steam condensed in entering the low-pressure cylinders. 
It seems that the jackets can maintain these at only 
a moderate temperature, and therefore the higher the 
pressure at which the steam is exhausted into them 
the greater the quantity which is instantly condensed. 
There was a difference in this respect between the 
two engines which could not be accounted for, as it was 
ascertained that the valves were all tight. 

In conclusion, Mr. Porter states that the degree of 
economy attained, although excellent when judged by 
existing standards, is still far short of that which 
engines of the character are capable of; that the 
economy in the high-pressure cylinder, taken above, is 
inferior to that obtained in first-class non-condensing 
engines ; and that furthor economy is to be obtained by 
preventing in a greater degree than at present, the 
transfer of heat from the steam in the steam pipe to 
the condenser without doing work. This can be done, 
he says, by employing a higher piston speed, or by 
moderate superheating of the steam. A combination 
of these would doubtless effect a further increase of 
from 20 to 25 per cent. in the duty obtained. 

Ina second duty trial extending over twenty-four 
hours, Mr. Hill gathered the following data : 


Duration of trial, hours... jaa 
Average pressure by engine gauge, 
pounds Re ne i 
Average vacuum, inches ... os 
Re temperature of injection, 
Fahr. ae a se ve 
Averature temperature of overflow, 
Fahr, 


56,225 


; ma a +05 a 71.125 
Average temperature of feed- 
water to boilers = ae 
Average pressure by gauge on 
force-main, pounds es me 
Difference of levels, centre of pres- 
sure gauge and source of supply, 
pounds Ra ie e58 ae 
Revolutions in twenty hours 
= per minute... 
Piston speed per minute, feet 
Total coal burned, pounds... es 
Calculated discharge of pumps per 
revolution, U.S. gallons... ae 
Actual estimated discharge of 
pumps per revolution, U.S. 
allons aes ss “as ae 
Weight of water per gallon at 56 
deg. Fahr., pounds Be. ne 
Contract delivery at 18 revolutions, 
U.S. gallons ss * - 
Actual estimated delivery at 18 
revolutions, U.S. gallons 
Excess over contractor's guarantee, 
rcent. ... eas ses 
Contract duty per 112 1b. coal 
Conventional duty as per trial .. 
Excess over contractor’s guarantee, 


169.175 


95.06875 


0.09965 
21,449 
17.8742 

107.2452 

6,750 


191,923 


187.125 
8.33 

4,000,000 

4,850,280 


21.257 
89,600,000 
126,447,980 


percent. ... a oss ose 41.125 
Net absolute duty, as per trial .. 121,848,759 
Excess over contractor’s guarantee 

per cent. ... nfs re 
Total horse-power developed... 
Coal per indicated horse-power 

per hour ... ae bo nme 
Duty of engine based on total 
work see am = — 


36 

197.78 
1.706 
129,957,805 


This gives an even more surprising result than Mr. 
Porter’s trial, and it is quite evident that, as regards 
the amount of water pumped, there has been a mis- 
take. Assuming that the horse-power registered by 
the indicator was correct, we may be certain that the 
pump horse-power was nearly twenty per cent. less 
than this, Mr. J, G, Mair said, in a paper contributed 





to the Institution of Civil Engineers, that the losses 
with large compound ages ge engines range from 18 
to 20 per cent., with lifts of 130 ft. and upwards. The 
Gaskill engine has no air pump, and thus it is in a better 
position as regards loss of power than most engines, but 
its friction may be safely put down at 15 per cent., in- 
stead of at 2.14 per cent. This would reduce the duty 
as determined by Mr. Porter, in the proportion of 
97.86 to 85, or from 114,620,800 foot-pounds to 
99,582,260, a notable reduction, while the coal used 
per pump horse-power rises to 2.235 lb. As a matter 
of comparison we may adduce the trials of a pair of 
compound beam pumping engines constructed by Messrs, 
Simpson and Co., and supplied to the West Middlesex 
Water Works. The two high-pressure cylinders were 
29 in. in diameter by 5 ft. 5in. stroke, and the low-pres- 
sure cylinders 474 in. in diameter by 8 ft. stroke. The 
contract was that 3,456,000 gallons should be pumped 
in 24 hours, and that the coal per pump horse-power 
should not exceed 2.3 lb. per hour, equal to a duty of 
96.4 millions, after 5 per cent. had been deducted from 
the pump displacement. The head on the pump was 
187.7 ft., and therefore the conditions were very 
similar to those at Saratoga. The trials showed a con- 
sumption of 1.91 Ib. and 1.53 lb. respectively per 
pump horse-power and per indicated horse-power, with 
a duty of 116.1 million foot-pounds. Thus it will be 
seen that the Gaskill engine is not quite equal to the 
best English standards; it seems probable that the 
jackets were working badly, and that they allowed 
either air or water to accumulate in them, or there 
could not have been so much condensation. No doubt 
a close scrutiny would disclose some defect in this 
respect, and this idea is confirmed by the difference 
of results obtained in the two engines. If the present 
excessive condensation of steam in the cylinders were 
greatly reduced, as it should be, a notable increase 
would be effected in the fuel economy, and even better 
results than those recorded above would be shown by 
the indicator. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was quiet last Thursday, and at the close prices were 
4d. per ton under those of the previous day. On fore- 
noon Change there were transactions at 42s. 4d. and 
42s. 34d. cash, also at 42s. 6d. down to 42s. 5d. one month, 
the close being sellers at 42s. 34d. cash and 42s. 54d. one 
month, with buyers near. In the afternoon business was 
done at from 42s. 3d. upto 42s. 4d. cash, also at 42s. 5d. and 
42s, 54d. one month ; and at the close of the market there 
were sellers wanting 42s. 4d. and 42s. 6d. cash and one 
month, cag cenges and buyers offering 4d. per ton 
lower. On the following day the market was a shade 
easier, and buyers closed at 4d. over Thursday’s closing 
prices. Transactions were reported during the forenoon 
market at 42s, 3d. up to 42s. 4d. cash, also at 42s. 54d. 
one month, the close being buyers at 42s, 3}d. cash and 
42s. 54d. one mounth, with sellers near. Business was 
done in the afternoon at 42s, [34d. and 42s. 4d. cash, also 
at 42s, 6d. and 42s. 64d. one month, and buyers at the 
close were offering 42s, 4d. cash and 42s. 6d. one month, 
with sellers near. Monday’s market was much depressed, 
and prices declined 3d. per ton. During the forenoon 
market transactions were reported at from 42s. 34d. down 
to 42s. 14d. cash, also at 42s. 54d. down to 42s. 4d. one 
month, the close being sellers at 42s, 2d. cash and 
42s, 4d. one month, with buyers near. In the after- 
noon there were transactions at 42s. 14d. and 42s. 1d. 
cash, also at 42s. 34d. one month, with buyers at the 
close offering 42s. 1d. cash and 42s. 3d. one month, 
and sellers wanting 4d. more per ton. The market was a 
turn firmer yesterday, and prices closed a little better. 
Business was done in the morning at 42s. 1d. and 42s. 14d. 
cash, also at 42s. 3d. one month, and buyers at the close 
were offering 42s. 14d. cash and 42s. 34d. one month, and 
sellers wanting 4d. per ton higher. In the afternoon the 
quotations were 42s. 14d. and 42s. 1d. cash, and 42s. 34d. 
and 42s. 3d. one month, sellers at the close of the market 
seeking the top prices, and buyers near. Business was 
done this forenoon at 42s. 14d. up to 42s, 4d. cash, also at 
42s, 4d. up to 42s. 64d. one month, and at the close there 
were sellers asking 42s. 4d. cash and 42s, 6d. one month, 
with buyers near. The afternoon market was quiet, 
with only a small business done at 42s, 34d. cash, and 
42s. 54d. and 42s. 6d. one month, buyers at the close offer- 
ing 42s. 34d. cash and 42s. 54d. one month, and sellers 
near. It will be seen that depression is still the order of 
the day in the Glasgow iron market. Animation is almost 
entirely absent, and the inquiries are both few and unim- 
portant. The discussion as to the quality of the vig iron 
recently entered into the public warrant stores still con- 
tinues, but the excitement upon the subject has for the 
time abated very considerably, which is partly due to 
the reassuring character of another circular issued on 
behalf of the Scotch Pig Iron Trade Association. It is 
stated by the committee of that ag that only three 
brand3 were sent into store last year, that the aggregate 
production of those brands during the year was 169,000 
tons, of which 131,000 tons were absorbed by ship- 
ments and loca] consumers, and that only 31,000 tons 
weee stored, the remaining 7000 tons having accumulated 
in the hands of the makers. The committee deny that 
two qualities of iron have been made at any of the works, 
and they state that the iron stored is identical in quality 
with the iron delivered for consumption, and that the 
whole of the 131,000 tons referred to has been received by 
the consumers at home and abroad as good merchantable 
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brands (G.M.B.) Still the statements made in that 
circular have left many persons in the doubting mood, in 
which they may be expected to remain until the Iron- 
masters’ Committee have given their decision, which is 
expected shortly. Meantime, of course, the dispute is 
exercising an unfavourable influence on the market, 
as the outside public are unwilling to invest until the 
matter is settled. It seems that , the managers _ of 
some of the banks that hold G.M.B. scrip are showing 
a marked desire to get their warrant paper converted 
into cash. The demand for shipping brands is very 
quiet, but there has been very little alteration in the 
values of those brands of late. There are still 97 blast 
furnaces in actual operation, as compared with 112 at this 
time last year. During the week ending last Saturday 
the shipments of pig iron from Scottish ports amounted 
to 7974 tons, as against 10,084 tons in the previous week, 
and 10,217 tons in the corresponding week of last year. 
They included 1475 tons to the United States, 185 tons to 
France, 1192 tons to Italy, 2200 tons to Germany, 610 tons 
to Holland, 140 tons to Spain and Portugal, and lesser 
quantities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
593,306 tons yesterday afternoon, as compared with 
593,412 tons yesterday week, the decrease for the week 
being 106 tons. 

Steamers Laid up at Dundee.—It was reported a few 
days ago that on account of the freight markets, there 
were laid up in the harbours at Dundee as many as eight 
splendid sea-going steamers of an aggregate of about 9000 
tons, and representing a money value of upwards of 
300,000. 

Clyde Trust.— Cross-River Communication.—At_ yester- 
day’s monthly meeting of the Clyde Navigation Trustees, 
the subject of cross-river communication was brought 
under notice. Recently Mr. W. Renny Watson, engineer, 
carried a motion in the Town Geael the subject, and 
yesterday he followed up his success in the Council by 
giving notice that the Clyde Trust appoint a special com- 
mittee to consider the whole question of cross-river com- 
munication to the westwards of Broomielaw Bridge, and 
with power to confer with the Town Council special com- 
mittee or any other body. Mr. Watson’s own notion is 
to build a bridge pelle IM on the same plan as the low- 
level swing bridge at Newcastle-on-Tyne. During the 
course of the proceedings at the Trust meeting, Mr. G. W. 
Clark introduced a deputation of the general traders of 
Glasgow regarding that subject. Several members of the 
deputation spoke in support of the prayer of a memorial 
which they presented to the Trust. One of them pointed 
to the fact that it is now fifty years since the Broomielaw 
Bridge was built, and that during that time the harbour 
traffic has gone on increasing enormously, the harbour 
indeed extending several miles to the west of that bridge, 
and yet no facilities have been provided for the cross- 
river traffic. Doubtless something will come out of the 
agitation that has thus now began to take shape. 


Messrs. Thomson's New Engine Works at Clydebank.— 
Mention ought to be made of the fact that Messrs. J. and 
G. Thomson, shipbuilders and engineers, the builders of 
so many of the great steamers of the Cunard Company’s 
fleet, have now practically completed the erection of most 
extensive engineering workshops at Clydebank, at which 
place they have been carrying on their shipbuilding busi- 
ness forthe past dozen years or so. Now the whole of 
their work will be concentrated at Clydebank ; and taking 
them all in all their premises will eventually form one of 
the largest and prone or establishments of the kind in 
the whole world. It may be said that the opening of the 
new engine works has now been formally inaugurated. 

Work in the Shipbuilding Yards.—After being on strike 
for nine or ten weeks, the ironworkers in the Dundee ship- 
building yards have this week resumed work on the 
employers’ terms as to wages ; but the condition of things 
is so altered from what it was at the Pr agree of the 
year, that it has not been found possible to reinstate 
more than about one-fourth of the men in their former 
places. It is feared that some of the Clyde shipbuilding 
tirms intend to announce another reduction of wages to 


their ironworkers, and by way of preparation, the latter | [, 


have commenced to hold meetings in order to provide 
against that contingency. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a good 
attendance on ’Change at Middlesbrough, but like the 
past few weeks the amount of business transacted was 
exceedingly small. No. 3 g.m.b. was quoted 36s. 9d. to 
37s. per ton f.o.b. Tees. Later in the day the Iron- 
masters’ Association returns were issued showing the make 
and disposal of pig iron in Cleveland. Of the 159 blast fur- 
naces in the North of England there are now only 104 in 
operation. During the month 15 blast furnaces have been 
blown out so that, according to arrangement, the produc- 
tion of pig iron may be affected. In February, the total 
make of all kinds of pig iron in Cleveland amounted to 
221,262 tons. This is a decrease of 8362 tons on January. 
The total stocks now stand at 296,940 tons, which is an 
increase of 10,623 tons on January. The shipments were 
very good, having reached 69,860 tons, oran increase of 
7817 tons on the previous month. Makers hope for better 
prices, but buyers, looking at the great diminution at the 
rolling mills, anticipate lower quotations. The finished 
iron works feel the effects of the falling off in the demand 
for ships, and although they quote plates 5J/. 2s. 6d. and 
angles 4/. 15s., less 24 per cent. at works, they are unable 
to secure specifications, 


The Finished Iron Trade.—This branch of industry is in 








such a depressed condition that the manufacturers are 
seeking relief by demanding a reduction of 10 per cent. in 
wages. The matter is under the consideration of the 
Board of Arbitration, and it is anticipated that it will be 
settled amicably. The men have not put in any counter 
claim, but they intend to resist the demand of the em- 
ployers and argue the subject fully before an arbitrator. 


The Vaughan Statue.—It is now definitely arranged that 
Sir Joseph Whitwell Pease, Bart. M.P., will unveil the 
Vaughan statue at Middlesbrough on Easter Monday. 
The statue is 9 ft. in height, and will be raised to 21 ft. on 
a pedestal of blocks of ironstone. In the hands of Mr. 
Lawson, of London, the statue to the late John Vaughan 
will be a fitting companion to that of his partner Mr. 
Bolckow, with whom S was so many years associated as 
one of the piorfeers of the Cleveland iron trade. 


Shipbuilders and the Wages Question.—The masters and 
operatives on the Tyne and Wear have followed the 
example of their neighbours on the Tees and have settled 
the wages question by agreeing that the reduction should 
be 10 per cent. It is matter for regret that there is such 
a scarcity of orders for new steamers. 


The Cleveland Institution of Engineers.—On Monday at 
the meeting of the Cleveland Engineers at Middlesbrough 
a paper on ‘The Haswell Coal Getter” was fully discussed. 
A paper on “The Wheelock Direct-Acting Steam Engine 
with Automatic Expansion Gear,” by Mr. Daniel Adam- 
son, of Manchester, was read. Mr. Adamson was unable 
to be present. 

The Coal and Coke Trades.—There is a fair steady 


demand for all kinds of fuel, but prices are tending down- 
wards, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Samuel Fox and Co., Limited, Stockbridge Works.—The 
directors of this company have declared an interim divi- 
dend of 4/, per share (free of income tax) for the last half- 
year, such dividend to be paid on March 1 next. 


Goole Gas and Water Company.—At the annual meeting 
of this company the chairman, in moving the adoption of 
the report and balance sheet, said that the share capital 
was now 42,000/. ; 200/. 13s. 6d. had been expended on the 
gas works, bringing that account up to 32,918/. 2s. 5d. 
and 5986/. 12s. 7d. on water, making that account stand 
at 14,475/. 17s. 2d. There had been exceptional expenses 
this year ; they had had a large amount of unprofitable 
capital (a state of things which would exist no longer now 
that the water works were opened), and there was a slight 
falling off in the quantity of gas used. The dividend 
would be at the rate of 44 per cent., which would leave 
them 28/. to carry forward. The decrease in the quantity 
of gas consumed pointed to the desirability of early re- 
ducing the price of gas, but during the year they had con- 
solidated the management of gas and water, and by the 
appointment of Mr. Lees, and by increased use of water, 
and = economy in the manufacture of gas, they 
were hopeful of better returns in future. 


Hull and Barnsley Railway Company.—The adjourned 
half-yearly meeting of the Hull and Barnsley Railway 
and Dock Company was held yesterday at Hull, Lieut.- 
Colonel Smith (chairman), presided. There was a very 
large attendance. The chairman explained the reason 
for the adjournment made last week, and stated that 
since then a conference had taken place between the 
directors and the representatives of the London committee 
of shareholders, the result of which he anticipated was that 
the amendment moved by Sir F. Head at the last meetin 
would be withdrawn and substituted by another, whic 
would receive the sanction and concurrence of the di- 
rectors. Dr. Rollit (Mayor of Hull) moved the amend- 
ment, ‘‘ That the half-yearly report and accounts be 
received and adopted, except so far asconcerns the issue of 
1,300,000/. stock at the price of 60/. per hundred, and 
that in the opinion of this meeting it is desirable that all 
further capital expenditure should for the present be cur- 
tailed as far as possible, and that the board should, in 
carrying out this resolution, obtain the concurrence of the 
ondon Committee of shareholders as to the extent to 
which such curtailment may be best effected.” The 
amendment was carried unanimously. 








NOTES FROM THE SOUTH-WEST. 

The Current Parliamentary Campaign.—The Neath 
Canal Company have presented a petition to the House 
of Lords praying to be heard against the Neath Harbour 
Bill. Mr. J. H. Brown has given notice of his intention 
to oppose the Bristol Corporation (Docks Purchase) Bill, 


Docks at Newport.—A meeting of the Alexandra (New- 
port) and South Wales Docks and Railway Company 
was held on Friday at 60, Gracechurch-street, City, Sir 
G. Elliot presiding. The report of the directors stated 
that after payment of the interest on the first preference 
consolidated stock “‘ A,” the balance available for divi- 
dend upon the ordinary shares was 4694/. lls. 8d. This 
balance will admit of a dividend on these shares at the 
rate of 44 per cent. per annum, leaving 283/. 6s. 8d. to be 
carried forward to the current half year. The rents pay- 
able by the Newport (Alexandra) Dock Company, 
(Limited), with the addition of some small receipts, 
amounted to 22,1617. 14s. 10d. Under the Newport Dock 
(Transfer) Act, 1883, the company took possession of the 
Newport (Old) Dock, on January 1, last, and it is now 
being worked by the Newport (Alexandra) Dock Com- 
pany (Limited), in connexion with the Alexandra Dock. 
The report was adopted. 

The Mumbles.—Such strong and decided opposition has 
been encountered by the London and North-Western 
Company and the Swansea Harbour Trust in respect of 


their jointly projected railway and pier to, and at, the 
Mumbles, that the Bill will not be brought before Parlia- 
ment. The proposal of the railway company was to make 
a branch line along the foreshore from the present 
Mumbles-road Station, to a point not far from the life- 
boat house, where a pier was to be erected jointly with 
the Swansea Harbour Trust, which would go into deep 
water. A further project was to run a line of steamers 
across to Ilfracombe from this point, and also to make 
= ov a bunkering depot for ships passing up the 
annel, 


Llanelly and Mynydd Mawr Railway.—The half-yearly 
meeting of this company was held at Llanelly on Friday, 
Sir J. J. Jenkins, M.P., presiding. The chairman stated 
that the traffic on the line during the half-year had been 
very small, and that the company’s proportion under an 
agreement with Mr. J. Waddell, was insufficient to 
cover their expenses. He hoped for better things, how- 
ever, in the immediate future, as he was informed that Mr. 
Waddell was making arrangements for the speedy opening 
of collieries in the neighbourhood of the terminus at 
Cross Hands. 


Bristol Docks.—The half-yearly meeting of the Bristol 
Port and Channel Dock Company was held on Friday, 
pro forma only, and was adjourned until Friday, the 28th 
inst. The reason assigned for the postponement was that 
the Town Council has proposed to acquire the undertaking 
of the company upon terms which the directors were pre- 

ared to recommend for the acceptance of the share- 
lg but the matter is of such importance that full 
details ought to be placed before the meeting, and it was, 
therefore, thought best to adjourn, so that an opportunity 
may be afforded for the submission of a complete scheme 
to the shareholders before they are asked to concur in a 
resolution. The annual meeting of the Bristol Port and 
Channel Dock Warehouse Company, Limited, will also 
be held this month. The directors had intended pre- 
viously to submit to the shareholders a proposal for 
settling the arrears of interest by means of debenture 
stock of the Dock Company, but it is now thought better, 
having regard to the fact that the Town Council of 
Bristol has offered to purchase the undertaking, upon 
terms which the directors are prepared to recommend for 
acceptance, that the entire scheme should be submitted 
to the shareholders, sd as to deal with both principal and 
interest at thesame time. 


Portishead Railway and Pier Company.—The half- 
yearly meeting of the Portishead Railway and Pier Com- 
pany was held on Thursday, Mr. James Ford presiding. 
He stated that negotiations for the sale of the railway to 
the Great Western Railway Company were in progress, 
and that the result would be submitted to the share- 
holders, when the Bill was agreed on. 


Weston-super-Mare.—A loop line to Weston-super- 
Mare, together with a new station, was formally opened 
on Saturday. It leaves the main line, about one mile 
west of Worle Station, and forms a curve about 
four miles in length until it joins the main line again 
near the bridge over the railway at the east end of 
the Uphill cutting. The present branch will be done 
away with, as will also the junction station, but the 
main line will remain for fast through trains. 








WELL Sinxinc.—A well has been sunk by Messrs. C. 
Isler and C., of Southwark-street, on the premises of the 
E. C. Powder Soupeey, Limited, at Bean, near Dartford, 
to a depth of 300 ft. Itis of a diameter of 6 ft. for the 
first, 208 ft. and 10in. for the remainder. The water 
supply is 2500 gallons per hour. 





PROTECTION FROM Fire.—Messrs. Edward Withy and 
Co., of Hartlepool, have issued a plan of their premises 
and shipyard, with the position of all the fire hydrants 
marked on it most distinctly. These plans, which are 
mounted upon calico and are of a convenient size to carry 


in the ket, are distributed among the foremen and 
leading hands, as well as among the fire brigades and 
police of the district, so that if a fire should break out 


there would be plenty of men cognisant of the positions of 
the mains. The idea is certainly well worthy of imita- 
tion. 





CatcuTtTaA INTERNATIONAL EXHIBITION. — First - class 
certificates and gold medals have been awarded at the 
Calcutta Exhibition to the ene Se : Mr. Thomas 
Chatwin, of Great Tindal-street, Birmingham, for his 
exhibit of stocks, taps, dies, rimers, ratchet braces, 
screwing machines, and other engineers’ and gasfitters’ 
tools; to Messrs. A. B. Fraser and Co., of Regent- 
road, Live 1, for their ‘‘ Acme” fresh-water con- 
denser and distilling apparatus ; and to Messrs. Haywood 
Tyler and Co., of Whitecross-street, for aérated water 
machinery. Mr. Chatwin also gained a first-class cer- 
tificate and silver medal for screwing apparatus. 





SovutH AUSTRALIAN RatLways.—Since 1870 the length 
of railway in South Australia has been increased from 193 
miles to nearly 987 miles. The number of passengers 
carried has grown from 357,738 in 1870 to 3,810,121 for the 

ear ending June 30, 1883 ; the tonnage of goods carried 
increased during the same period from 149,977 tons to 
755,120 tons ; the number of train miles run from 202,275 
miles to 1,427,587 miles ; while the total earnings are now 
about seven times as large. The rate per head for pas- 
sengers has decreased from 1s. 7d. to a little over Is., 
while the receipts from goods are over three times as large 
as they were five years ago. Since 1873 the gross revenue 
has more than trebled itself, and the expenditure has in- 
creased in somewhat the same proportion, although it 








must be remembered that the length of line worked is five 
times as great as it was ten years since, 
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at the Institution of Civil Engineers, when Mr. W. H. Massey, 
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surrows (Fellow), entitled ‘‘ The Construction and Maintenance 
of Country Roads.” The chair to be taken at 8 p.m. 
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IRON TUBE MAKING IN AMERICA. 

TuHeERE are three conditions under which manu- 
facturers can combine to maintain prices above the 
level to which they would naturally fall if they 
were determined by the effect of supply and de- 
mand. The first exists where there is little or no 
foreign competition; the second, where the makers 
are so favoured in their supply of raw material, or in 








the state of the labour market, or by railway rates, 
that they can fix their price at a point which is 
remunerative, and yet keeps out all goods from 
abroad; and the third, where protective duties 
prevail. An example of a successful combination 
under the first and second heads is to be found 
among the alkali manufacturers of Cheshire ; twelve 
months ago they were told by a great authority 
that there was scarcely any hope that those who 
worked under the Leblanc process could survive 
much longer in the face of the ammonia process. 
There was no doubt that soda could be produced 
much cheaper by the new method than the old 
one; but the ammonia process does not give 
bleaching powder as a by-product, and hence the 
Cheshire manufacturers determined to try if they 
could not make a profit on the residual material to 
compensate them for the loss on the alkali. They 
united to restrict production, with the effect of 
raising the price 150 per cent., and now, while 
they undoubtedly lose money on the soda, they 
find a compensation in the other direction. 

But such a union is precarious as compared with 
one fortified by protective duties, and consequently 
it is in the United States that trade compacts have 
been most successful. Here they depend upon the 
good faith of the members, and are liable to be 
broken up by the action of one or two unscrupulous 
men, but in America they have been reduced to a 
system which is capable of being used to crush 
those who either refuse to enter it, or who fail in 
their engagement. A notable instance of a com- 
bination of this kind has lately been brought be- 
fore our notice by a correspondent, who assures us 
that it has hitherto been preserved a strict secret, 
known only to those who have entered the compact. 
The iron tube makers of America have formed 
themselves into an association under the name of 
“‘The Empire Iron Company, Limited.” The share 
capital of the company is proportional to the sum 
of the output of all works in the country, and each 
manufacturer holds shares in it in accordance with 
the extent of his plant. Now the capacity of the 
mills for furnishing boiler flues and steam pipes in 
the United States is much in excess of the demand 
at present, in fact it is only in extremely good times 
that all of them can be worked to the best advan- 
tage. Consequently, without artificial restriction, 
each manufacturer would endeavour to obtain as 
many orders as he could execute by lowering his 
prices, and the result would be that none would 
make any profit, and much of the advantage that 
they might be expected to derive from these import 
duties would be lost. But under the present 
arrangement the same selling price is fixed 
for all, at a figure which will carry a profit. 
Each member sends copies of all his invoices 
to the company’s offices, and pays in a cer- 
tain proportion of these amounts. Thus a fund 
is created, which is distributed as dividends on the 
shares, and each member receives an amount which 
depends upon the size of his plant. 

From a copy of the bye-laws of the company we 
learn that whenever any stockholder shall desire to 
sell his stock he shall first offer it to the company, 
who shall have the option of taking it ‘‘at any 
given price, or at any modification of such price, 
and before it shall be offered to any other party, 
and that the directors are authorised to make pur- 
chase of the stock under such circumstances.” 
This is not very explicit, but it seems to mean 
that each member in entering the company transfers 
his works to it, and receives stock in place of them, 
and that when he wishes to leave the trade, he must 
give the company the option of buying him out, 
and thus reducing the number of individuals in the 
tube manufacture. Agents from the company are 
established at all the mills of the members, and 
their duty is to report all ‘“‘shipments of goods 
covered by contracts.” These agents are moved 
from place to place, never staying at one works 
more than eight weeks, in order that they may be 
less liable to influence. In other respects the in- 
dividual firms seem to be at liberty to manage their 
affairs as they please. They have their repre- 
sentatives in the different districts, and each gets 
his orders as best he can, so long as he keeps to the 
prices and terms of the Empire Company. In his 
works he can regulate his manufacture as he thinks 
proper, adopting the best and cheapest processes he 
can find or invent, and it is only when he receives 
his accounts that he has again to refer to the com- 
pany and hand over to them a certain percentage 
of the amounts. We do not know what this per- 
centage is, but it is probable that it does not exceed 





the average profit which may be expected at the 
determined price. If it be just equal to this, the 
clever manufacturer who works cheaply, will make 
a profit independently of the dividend of the com- 
pany, while the successful salesman, who keeps his 
mill running nearer its full capacity than those of 
his neighbours, will be benefitted from the same 
cause, as the fixed expenses per ton of output will 
be less. But, on the other hand, he will pay a 
larger proportion into the pool, and, as he will 
receive only the dividend on his shares, he will 
make a loss in this respect. If the percentage were 
more than the ordinary profits then it might be 
more advantageous to a manufacturer to refuse 
orders than to take them, trusting to make his 
profits out of the contributions of others to the com- 
pany. Such a state of affairs is evidently un- 
workable, and would wreck the combination. It is 
probable that some proportion has been settled 
upon at which the clever manufacturer and good 
salesman both gain an advantage by the exercise 
of their talents, but yet have to contribute a suffi- 
cient amount of their extra gains to prevent others 
being so discontented as to cut prices, or so dis- 
heartened as to fold their hands and live on their 
dividends. It is scarcely possible that they should 
do the former, for if they acted openly they would 
draw down the interference, or perhaps the ven- 
geance of the society, while, if they did it secretly, 
their contributions must remain at the fixed pro- 
portion of the current rates, and hence they would 
be fining themselves to enrich the other members. 

Whatever the exact arrangement may be, we are 
justified in assuming that it is designed to benefit 
all the parties to the compact at the expense of the 
public. The care with which the secret has hitherto 
been kept shows that its authors are well aware how 
much the cause of protection would be damaged if 
it were generally known. The people of America, 
at any rate those of the eastern seaboard, may be 
very willing to pay enhanced prices for all their 
goods in order to foster their manufactures, but we 
doubt whether they would continue to do so for 
the purpose of enriching the manufacturers. Of 
course the general public is very patient, not to say 
inert, and if it were only they that the tube 
makers had to consider, they might feel no alarm, 
but their customers are found among other manu- 
facturers, boilermakers, engineers, gas fitters, and 
the like, and these will be sure to cry out, and cry 
loudly, against a system which enhances the cost 
of their material, and so cripples the demand. To 
those who seek to cultivate a foreign trade it is 
simply ruinous, and a firm with a patent of any 
value has to establish works in another country 
from which to supply the rest of the world, or else 
to be content with royalties only, abandoning the 
manufacturing profit. An example of this kind is 
found in the case of the Babcock and Wilcox 
Boiler Company, who have founded works in Glas- 
gow, in order that they may compete on equal 
terms with other boiler makers. The free-trade 
party in the States is rapidly growing stronger, and 
revelations such as this will be a great assistance to 
them. No one denies the right of manufacturers 
to come to an agreement as to prices, but few, we 
think, would be ready to defend the system of 
aiding such agreements by contributions from the 
public funds. 








PATENTEES AND THE BOARD OF 
TRADE. 

Tue Patent Act of 1883 had no sooner received 
royal assent than considerable interest and discus- 
sion was excited in various circles, as to the rules 
to be issued by the Board of Trade, under the Act, 
also as to the qualifications necessary in those to 
whom the work of examination was to be entrusted, 
and to the nature of their duties. Numerous 
inquiries were made at the Board of Trade and at 
the Patent Office by patent agents, anxious to know 
the nature of the rules in order that they might 
arrange for the change, and both for home business, 
and more especially that suitable preparation might 
be made for continuing foreign and colonial business 
without break. Week after week and month after 
month passed by, and nothing was announced, either 
as to the new rules or as to the appointments. At 
last a meagre circular of seven clauses appeared, 
which went the round of the press, but which gave 
very little information beyond that supplied in the 
Act, and which, moreover, in one important parti- 
cular differed from the rules subsequently issued. 
Clause 2 of the circular stated that ‘‘ the sizes of 
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the drawings would remain unaltered.” Now the 
old patent rules required with provisional specifica- 
tions, drawings on sheets 12 in. by 8$ in., or 12 in. 
by 17 in., and that a margin of 1 in. be left on 
every side of thesheet. The drawings for complete 
specifications were to be on sheets 21} in. by 
14} in., or 21} in. by 293 in., with a margin of 
1} in. on every side. The sizes given were some- 
what less than the size of imperial drawing paper, 
the difference being sufficient to allow of fixing to 
the drawing board. When the rules under the new 
Act were issued, barely a week before it came into 
operation, it was found that they made provision 
for drawings of the same size for both provisional 
and complete specifications, and the rule was 
worded in such stupid fashion that taking into con- 
sideration the preceding circular, it was generally 
supposed a clerical error had occurred in drawing 
up the rules. The rules provided that all drawings 
were to be on sheets or half-sheets of imperial 
drawing paper within a border line of 19 in. by 
12 in., or 27 in. by 19 in. with a margin of $ in. 
all round. Taking the 1} in. margin from the old 
sizes for complete specifications, left border lines 
18} in. by 11} in., or 18}in. by 263 in. It was 
therefore pretty generally thought that the office 
had overlooked the necessity of allowing } in. for 
securing to the drawing board, and that instead of 
4 in. margin being required, the original 14 in. 
would still be wanted. Attention was drawn to 
these points, but the officials adhered to their new 
figures, even going so far as tosenda sheet of paper 
with the required border and half-inch margin 
marked on, possibly at the time forgetting the pro- 
visions of the circular, which had stated there 
would be no alteration in the sizes of drawings. In 
this way all who had finished drawings in accord- 
ance with the instructions contained in the circular 
had to put them aside. This is a fair specimen of 
official prevision on the part of the Railway Depart- 
ment of the Board of Trade and the Patent Oftice, 
the officials of which departments are those mainly 
responsible for all that has been done amiss or left 
undone in respect of the new Act. 

Then there is Form Al to be filled in by appli- 
cants for patents for inventions communicated 
from abroad, by which form the applicant is 
made to solemnly and sincerely declare (1) that he 
is in possession of an invention ; (2) that the inven- 
tion has been communicated from abroad by some 
person whose name and address is to be given ; (3) 
that the applicant himself claims to be ‘‘ the true 
and first inventor.” Now this last claim, every 
person not versed in the technicalities of the patent 
law, would consider it impossible to truly make. 
Indeed, it is only by a roundabout process of 
reasoning that it can be truly made. And the 
necessity for this ambiguous declaration arises from 
oversight in drawing up the Act itself, by which it 
was enacted that every application should be signed 
by theinventor, in forgetfulness of the fact that by 
the definition of an invention contained in the Act, 
a person in possession of a communication from 
abroad was entitled to the privileges of an inventor, 
A few words added to the Act would have obviated 
this necessity for this declaration of an apparently 
false claim to be the true and first inventor. 

Only a few weeks before the expiration of the 
year an announcement was made that there would 
be an examination before the end of the year for 
six assistant examiners. The nature of that ex- 
amination has already been pretty fully disclosed in 
these columns, and received very general condem- 
nation. About the same time it transpired that 
the special indexing department referred to in 
previous articles, was to be entrusted with the 
work of examination, and that the very necessary 
work of preparing the catalogue raisonnée of patent 
specifications would thereby be suspended. 

Just at the close of last year, in consequence of 
this disclosure of the intentions of the Board of 
Trade, a communication to the following effect 
was sent to Mr. Chamberlain. It was suggested 
that the special indexing and abridging depart- 
ment be left to complete the work it had com- 
menced, and for which it was formed. That a 
chief examiner and two examiners should be 
appointed to organise, direct, and supervise the 
work of the new department. That under each of 
the two examiners three of the recently-selected 
assistant examiners should be placed. That a staff 
of men engaged on terms similar to those on which 
Civil Service writers are engaged should be pro- 
vided, but that they should be selected from men 
who have learnt some branch of engineering or 





mechanics, or some important manufacture by pass- 
ing, say, five years in the manufacturing depart- 
ment and some three years in the oflice of a factory. 
A scheme of examination was appended to which 
attention will be subsequently drawn. 

It was suggested that the pay should be. 1s. per 
hour, with 3d. per hour additional deferred pay, 
granted upon similar terms to those on which a 
soldier’s deferred pay is granted. After five years 
continuous service the pay was to be increased to 
ls. 3d. per hour with 44d. deferred pay. The 
scheme of examination was such that the men thus 
selected would have been quite as capable, if not 
more so, than those chosen as assistant examiners, 
while their pay would be less than one-half. It 
was also suggested that these men should be 
allowed an extension of age in subsequent examina- 
tions for higher appointments. 








THE RUSSIAN PETROLEUM 
INDUSTRY. 
(Continued from page 178). 

A GLANCE at the map will show the Apsheron 
peninsula to extend 60 or 70 miles into the Caspian 
Sea. Baku is situated where the promontory begins 
to break away from the coast line of the Caucasus. 
The peninsula there is about 20 miles broad from 
sea to sea. The oil plateau under exploitation lies 
midway between the two flanks of the peninsula, 
at a height of 175 ft. above the level of the Caspian 
Sea. The wells are thus sufliciently elevated to 
allow of the oil almost finding its way by gravity to 
the refineries situated on Baku Bay, six or eight 
miles from it. There are two great groups of wells, 
the Surakhani and the Balakhani. The former 
exist on the site of the old fire worshippers’ 
temples, where the petroleum gas has been issuing 
from the ground and flaring away for thousands of 
years. Only two or three companies carry on 
operations here. The majority are gathered at 
Balakhani, or, more correctly, on the Balakhani- 
Saboontchi plateau. Formerly all the oil was ex- 
tracted at Surakhani; then a start was made at 
Balakhani, six miles to the west, where a more 
copious supply was discovered, and drilling opera- 
tions were found to be more easily carried on. By 
degrees the oil fields grew till they encroached upon 
and covered the Saboontchi plateau also. The col- 
lective area of the two plateaux under exploitation 
is now about two square miles. Most of the 400 
drilled wells of the Apsheron peninsula are col- 
lected on this small patch of ground, the properties 
mingled together in apparently inextricable con- 
fusion. There are no clearly defined boundaries 
between the different estates; the larger com- 
panies possess wells in various parts of the 
plateau ; roads there are none, and to a stranger 
the aspect is that of a maze of derricks, store 
houses, engine shanties, and iron reservoirs, 
crowded on a small area and interspersed with 
lakes and ponds of black oil, glistening salines, 
and a network of pipes. Asa matter of fact, the 
wells are most inconveniently crowded together, 
but the Russians and Armenians prefer to continue 
working the plateau to seeking oil elsewhere beyond 
it. On the plateau they are sure to get oil, but they 
are not so sure of oil outside it, and when the price 
of crude oil rules at 3d. or 4d. per ton there is no 
temptation for men to go sinking wells on virgin 
ground. On the plateau the oil is found naturally 
exuding from the surface ; it is touched in abund- 
ance at 100 ft., and below this point the deeper 
the engineers bore, the flarger become the oil cells. 
Sometimes a well will be sunk between the cells and 
may run down several hundred feet without touch- 
ing any supply, or any supply worth speaking 
about ; but in the end oil is sure to be struck, and 


the borer has the satisfaction of knowing that the 


deeper this may be, the more‘ probable are the 
chances of a larger recompense for his trouble. If 
it be remembered that none of the wells have got 
lower than 800 ft. yet, in spite of the terrific out- 
bursts of oil, and that this lowest distance is the 
distance when American borers only begin to think 
of finding a supply of oil, it will be seen that the 
Balakhani well-owners have no temptation what- 
ever to resign their sites, however crowded they 
may be, for others elsewhere. This policy does not 
imply any disbelief in the existence of rich oil lands 
outside the present boundary. On the contrary, 
there is plenty of evidence to support the opposite 
view. Thus, there was a time when the Balakhani 
plateau alone was exploited, the same overcrowding 
existed in the plateau, but although land could be 





had very much cheaper on the contiguous 
Saboontchi plateau no one attempted to avail him- 
self of it. Atlength step by step the Balakhani 
oil fields encroached upon the Saboontchi plateau, 
and it was found it had a richer supply than Bala- 
khani. Since then the biggest fountains have 
occurred in this neglected locality, and land which 
might have been bought for a trifle a few years 
ago, is now realising enormous prices. 

As we stated in our last article, the total area of 
the Apsheron oil fields is 1200 square miles. Only 
three have yet been worked, leaving 1197 to be still 
exploited. Yet those three square miles, have pro- 
duced since 1832 upwards of four million tons of 
oil. Were this oil extracted from strata, it might be 
affirmed that in working the three square miles, the 
well owners were exhausting the land lying outside 
the area. But the fact of the oil existing not in 
beds or strata, but in countless cells, disposes of 
any such fear. The borers exhaust only the ground 
immediately below them, they do not interfere at 
all with the oil lying a short distance beyond. This 
is proved by the fact that borers, in seeking oil on 
a spot close to existing wells, rarely touch oil at the 
same depth, or affect contiguous wells. Not long 
ago there were four wells at Bibi Aibat, situated 
within a few yards of one another, none of which 
gave oil at the same depth, one being 350 ft. deep, 
another 280 ft., a third 560 ft., and a fourth 250 ft. 
In the same locality was a pit well, 70 ft. deep, 
which had given oil for ages. Expecting to get a 
supply at about the same depth, the engineers 
started boring close alongside, but did not strike 
oil until they had reached 140 yards, At Surakhani, 
Meerzoeft went down 700 ft. before touching oil, 
yet roundabout were wells giving a supply at a 
100 ft. It is noteworthy that no one has ever de- 
scended to between 700 ft. and 800 ft. without ulti- 
mately finding oil. Now and again wells penetrate 
thesame reservoir, but generally speaking the supply 
of each well is independent of the other. When the 
territic Droojba fountain was spouting oil at the rate 
of 8000 tons a day last year, it exercised no exhaus- 
tive effect onthe wells in the immediate vicinity. The 
latter gave forth their regular supply as though 
nothing were happening alongside them. The re- 
servoir pierced by the Droojba well must have been 
an enormous one, for it belched forth hundreds of 
millions of gallons of oil before the orifice could be 
plugged. Not far from this well Nobel Brothers 
had one which, a short time previous to the Droojba 
outburst yielded 112,000 tons in four weeks. Even 
when the pressure had begun to subside, and means 
were found to plug the well, the yield through the 
sliding valve was still at the rate of 600 barrels an 
hour. Of the forty wells belonging to Nobel 
Brothers, fourteen are fountains like this, capped 
over, owing to there being no present demand for 
the crude oil. When the sliding valve is opened 
the petroleum spouts out as fiercely asever. The 
cellular arrangement of the Apsheron oil deposits 
is very convenient for the Baku capitalists. Where 
the oil is found in strata the borer is bound to bring 
it to the surface, and store it there, for fear of 
being anticipated and robbed of his supply by rivals 
sinking wells in the vicinity. But the case is dif- 
ferent at Baku. There the oil is contained in a 
sort of underground cellar, found always stored, 
and, having gauged his supply, the owner can 
seal it up until it answers his purpose to send 
it to market, tolerably confident that nobody will 
meddle with or tap his supply in the meanwhile. 
Of course neighbouring wells do sometimes pierce 
one and the same reservoir, but when this is 
the case the cell must be a very large one, and 
this implies a larger supply of oil. Not unfre- 
quently when a cell is pierced, the oil bursts up, 
and all the efforts of the owner to plug the well 
and store his supply below the surface are in- 
effectual. In that case he is bound to erect huge 
reservoirs to contain the oil, which otherwise flows 
away and is lost. But, however impetuously a well 
may spout it rarely exhausts itself. Some wells 
have spouted gently, under firm control, for years. 
Others, after being famous as fountains, have 
become excellent steady-going pumping wells. A 
good example of the latter sort isa well belonging to 
Kokoreff, which has already yielded 14 million barrels 
of oil, and is just as copious as when first tapped. 

A quiet steady-going well is what most Bala- 
khani borers aim at. The fountains are a frightful 
nuisance, except when the oil is dear, or when the 
owner has abundant means for storing it. Illustra- 
tions of this may be readily given. In 1883 there were 
two great fountains at Balakhani—one ruined the 
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owner, the other added thousands to the riches of 
its possessor. The latter belonged to Nobel Brothers; 
of the 30,000,000 gallons it spouted to the surface 
only 1,000,000 gallons were lost, the remainder 
being caught and reservoired, and before the season 
was over, converted into kerozine. This was 
entirely due to their extended means and vast 
organisation. In the opposite case of the Droojba, 
the well was situated ona very small plot of ground, 
and the poor Armenian company owning it pos- 
sessed no refineries, reservoirs, or any ground near 
for storing the oil. The consequence was, the 
price they got for such oil as was caught (in some 
instances only a few farthings a ton) was swallowed 
up in the claims for compensation from neigh- 
bouring well-owners, whose derricks were blocked 
up and their houses and engine-houses overwhelmed 
by the huge sand shoals that formed upon the sur- 
face. In the end they became bankrupt, and the task 
of plugging the well had to be taken in hand by the 
Government. What would have made theownersmil- 
lionaires in America, made them bankrupts at Baku. 

Oil fountains are not a modern phenomenon in 
the Apsheron peninsula. Marco Polo mentioned 
their existence 500 years ago. But in those times 
they could have only flowed a few feet or a 
few yards high; at least, later travellers do not 
speak of the springs spouting any higher. The 
first fountain of the newer kind took place in 1873, 
when a well belonging to the Khalify Company 
startled Baku by spouting to the height of 40 ft. 
All the efforts of the company to check it were 
useless, and immense quantities were lost. Since 
then there have been fifty or sixty such 
fountains, the mere enumeration and descrip- 
tion of which would fill columns of ENGINEERING. 
Let us quote a few striking samples. In 1875 
there was one that spouted 2400 tons of oil every 
twenty-four hours, from a depth of 315 ft., and 
formed in the course of a month four vast lakes of 
oil. The owners the next year had another fountain 
which created in ninety days a lake of oil, esti- 
mated to contain 100,000 tons. In 1877 the firm of 
Orbelovi Brothers struck oil at 210 ft., which 
spouted at the rate of from 1600 to 4800 tons per 
diem. The total quantity of crude petroleum wasted 
from this eruption was 160,000 tons. In 1879 there 
was a well on the Mnatsakanoff estate which spouted 
about 500 tons of oil a day for 120 days— 
most of it, as usual, running to waste and being 
lost. During the last few years there has hardly 
been any period when some well or other has not 
been spouting on the Saboontchi plateau. The 
Ararat well, in 1880, ejected enormous quantities, 
and continued spouting until by chance a neigh- 
bouring well tapped the supply, and checked the 
fountain. The two between them expelled to the 
surface a quarter of a million tons of oil, and then 
settled down to a quiet lifeas pumping wells. Each 
of them now yields regularly about 100 tons of oil a 
day. In 1883 occurred the most remarkable foun- 
tains of all. Two of these, the Droojbaand Nobel’s, 
have been already referred to. The third, belong- 
ing to Lionozoff, spouted dry sand 300 ft. or 400 ft. 
high, three-quarters of an hour before the oil began 
to tlow, and ejected such a terrific blast of gas, that 
for a whole day the Balakhani locality was poisoned 
by it. Afterwards the oil spouted nearly 200 ft. 
high. This extraordinary height waz surpassed a 
few months later by the Droojbafountain, which at 
intervals maintained an altitude of 300 ft. Such 
spouts of oil as this have no parallel in American 
records, and have provoked widespread interest 
among scientific men in Europe; the illustration 
which we publish with the present number shows a 
fine example of the phenomenon. It is taken from a 
photograph of the flowing well No. 25 at Balakhani. 

(To be continued.) 

THE WEATHER OF FEBRUARY, 1884. 

Fesrvuary has completed a mild winter ; indeed 
the temperature of the air since October has been 
considerably above the average. Hence the expec- 
tation of a cold spring is justifiable. Referring to 
extreme positions of the British Isles to which the 
Isle of Man is central, the distribution of atmo- 
spheric pressure and temperature were as follows: 














‘ Mean A 
ses Mean Difference Difference 
Positions. Pressure, | from Normal. — from Normal. 
in. in. deg. deg. 
North 29.66 below 0.06 41 above 2 
South 29.86 °° 13 46 «os 
West 29.63 es -21 44 eo & 
East 29.91 above .01 42 a = 
Central 29.75 below .13 43 » 2 

















The amount and frequency of rain may be 
roughly represented by the following results : 














Places. Rainy Days. Amount. Pg nana 
in. in. 
Sumburgh 16 2.29 below 1.31 
Scilly .. 20 3.30 above 0.55 
Valencia 28 8.66 | » 4.06 
Yarmouth 16 below 1.27 


0.82 | 


The mean pressure was normal in the east, and 
below the normal in all the other districts, the defect 
being greatest in the west. In accordance with 
this distribution of pressure the winds were more 
southerly than usual. The daily general directions 
of the winds give a decided resultant from S., the 
normal resultant being W.S.W. With these southerly 
winds it is not surprising that the temperature was 
2 deg. above the average over these islands gene- 
rally. The rainfall was below the average in the 
east and north districts, but it was very much above 
the average in the central and west districts. Heavy 
rainfalls occurred on the 1st at Holyhead‘ 1.08 in., 
at York, 1.17 in. ; on the 12th, at Holyhead, 
1.06 in. ; on the 20th, at Valencia, 1.37 in. ; onthe 
26th, at Valencia, 0.90 in. The barometer rose to 
30.55 in. on the 3rd, and fell to 28.60 in. on the 
10th. The highest temperature, 58 deg., was re- 
ported at Armagh on the 13th ; the lowest, 24 deg., 
at Churchstoke on the 3rd. On the 3rd, at 
8 a.M., while Mullaghmore had 47 deg., Oxford 
was as low as 30 deg. On the 18th and 19th, 
Scilly at 50 deg., London and York had re- 
spectively 34 deg. and 35 deg. On the 27th, 
Valencia 49 deg. contrasted with London 33 deg. ; 
and on the 28th, Scilly 49 deg. with Cambridge 
32 deg. The clearest weather appears to have been 
in the east 9,and north 8; while the most overcast 
was the west 21. The west had only 4 clear days, 
the north only 12 overcast. It would seem that 
the winds had lost much of their vapour when they 
arrived at the east and north districts. The sun- 
shine recorders show, for the four weeks ending 
25th, the duration of bright sunshine, in percen- 
tage of its possible duration, 19 for these islands 
on the whole, 25 forthe Channel Isles, 22 for east 
Scotland and eastj England, 21 for south Ireland, 
20 for north Ireland, 19 for south England, 18 for 
central England, 16 for west Scotland, 15 for north- 
west and south-west England, and 13 for north-east 
England. 











GUN PRACTICE AT SEA. 

In our issues of April 20 and 27 of last year there 
were two articles treating of the various errors which 
affect the accuracy of practice when firing at objects 
at sea, from a ship in motion. Amongst the errors 
treated of in these papers, one was not mentioned, 
viz., the time which it takes different individuals to 
perform the act of firing, after the brain has deter- 
mined that the moment for firing has arrived. 
This error, provided for in astronomical observations 
as ‘* personal error,” varies considerably in different 
individuals, and also with the means employed for 
igniting the tube. Statistics as to its amount in 
different individuals have been obtained as the 
result of some hundreds of observations by means 
of an instrument made as follows : 

A board B (Fig. 1), carrying a tuning-fork A, 











whose vibrations are known, slides backwards and 
forwards on a baseboard C. This tuning-fork bears 
a small style, which when the board is pushed for- 
ward, just touches a drum EK, which is rotated by 
hand, and as the face of this drum is smoked, the 
vibrations of the fork are recorded upon it by the 





style. At the same moment that the style touches 
the smoked drum E, an electric contact is esta- 
blished at b b!, and the needle of the galvanometer G 
is deflected by the current from the battery J. 
Underneath the style is a small lever e connected 
to the armature D facing the electro-magnet F 
(shown in Fig. 2). If a current is passed through 
the magnet, it attracts the armature D, and by 
means of the lever e it tilts up the style just clear 
of the drum. The connexions are shown in Fig. 1. 
The wires come from each side of the electro- 
magnet F to the poles of the battery H, this 
battery being also short-circuited at I by a piece 
of copper wire between two terminals. The tilting 
magnet, on account of its greater resistance, will 
therefore not attract the armature, until the wire 
at I is broken by a pull on the tube lanyard L. A 
key K is usually put in the circuit to prevent the 
battery running down while waiting for an experi- 
ment. 

: The observations recorded are obtained as fol- 
ows : 

The man under observation, who represents the 
captain of a gun, stands facing the galvanometer, 
and he is told to pull the lanyard smartly, as he 
would when firing, the instant he sees the needle 
move. When heis ready the drum E is rotated by 
hand, and the tuning-fork moved up smartly until 
b b' are in contact. At that moment the needle 
deflects and gives the signal to fire, while the 
tuning-fork commences to record its vibrations on 
the drum. When the wire at I is broken by the 
tube lanyard being pulled, the tilting magnet F 
throws up the style, and the vibrations cease to be 
recorded. The number of vibrations now shown 
on the drum denote the interval of time which 
elapsed between the signal being made and the 
order being obeyed. The tilting magnet takes a 
certain time to act, but this can be easily measured. 
Several ‘experiments proved this to be ;jgths of a 
second, and this time therefore had to be subtracted 
from the times recorded in each case. 

_ Personal error varies considerably in different 
individuals, ranging from .5 to .35 of a second when 
using a tube lanyard, but in a few cases as long as 
.6 of a second has been recorded. This error appears 
to be pretty constant for the same individual, but 
by practice it may bea little decreased. For instance, 
four consecutive observations taken with the same 
man gave .41 sec., .37 sec., .38 sec., .40 sec. as his 
personal error, and it may be concluded that if an 
individual has his personal error once properly de- . 
termined, except in the case of bad health, it will 
remain constant. The annexed diagram gives the 
result of a very large number of observations, which 


25° seconds 


ky 45° 4° 35° 








have been classified as shown, and from which it 
appears that a man is quickest between the age of 
thirty and forty, while to be stout and have red 
hair would appear to have certain advantages. 

The method in which the ‘captain of a gun fires 
exercises an appreciable effect on the error. For 
instance, if the gun can be fired electrically by 
simply pressing a key held in the hand instead of 
having to move the whole arm as in pulling a tube 
lanyard, the error is very much decreased. Table 
I. gives the result of some experiments on this 
point. 

TABLE I.—Showing the Amount the Error is decreased 

by using a Firing Key instead of a Tube Lanyard. 








‘“ Error with Tube Error with Firing 

Name. Lanyard. Key. 
sec. sec, 

A 34 -23 
B 34 25 
Cc 36 25 
D 25 -20 
E 37 A 
F 41 25 
G 85 29 
H 31 24 

I 38 26 
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The differences may appear small, but they will 
produce an appreciable effect when firing from a 
ship in motion. For instance, take the case of the 
man whose error was .41 and .25 with a tube lan- 
yard and firing key respectively. Suppose him to 
be firing from a 10 in. muzzle-loading rifle gun at 
an object 1000 yards distant, from a ship rolling 
15 deg. each way, six rolls a minute. [If all his 
other adjustments were correct, and he did not 
allow for his personal error, by the time he had fired 
a friction tube with a tube lanyard, the gun would 
have, if fired on the upward roll, an elevation equal 
to 1300 yards, or 300 yards too much. With the 
firing key it would be reduced to 150 with the same 
man. 

The time a man has to wait after all is ready for 
the shot, such as might be the case in a slow rolling 
ship, or if waiting for the order to fire, seems to 
slightly increase his error. Table II. gives the re- 
sult of some experiment made as follows : 

Before the signal to fire was made the caution 
‘*Stand by” was first given. With each man two 
observations were made. One being the error ob- 
tained when the signal was given 15 secs. after the 
caution, and the other when the signal was made at 
some longer period. 


TABLE II.—Showing the Effect of keeping a Man waiting 
after the Order ‘‘ Stand by.” 





| 
| Error observed | 
in First Observa-| 
Name. |tion. Signal made 
15 sec. after 
| “Stand by.” 


Time Elapsing 
between Caution 
“Stand by” and 
| Signal in Second 
Observation. 


Error observed 
in Second 
Observation. 


| 
| 
| 
| 
| 
| 





| 
1 


| 


SmvQn> 





Personal error varies but little during the day, as 
experiments made by taking observations at every 
hour, show that there is only a slight fluctuation in 
the amount, generally rising towards noon and 
falling in the evening. 

When the signal is given to one person, who re- 
peats it verbally to the man who fires, the error is 
naturally much larger, as it combines the errors of 
both, .6 being ‘about the average. The error, 
when two persons are conducting the firing, that is 
to say one firing and the other giving the order, 
puts it quite out of the question for any accurate 
practice to be made in this manner. 

The personal error of a few eminent persons may 
be of interest. 

sec, 
A foreign royal prince . 
Another a as .36 
A Cabinet minister ... 43 
An admiral 42 


Of these it will be seen that the Cabinet minister 
has the greatest error, and if firing with a 10 in. 
gun under the same conditions mentioned before, 
would be probably about 500 yards beyond the 
object. 

The mean of several experiments conducted with 
ladies give results as shown below, but for obvious 
reasons the ages set down are only approximate. 


Mean Error. 
sec, 
.48 
.36 
32 
137 


59 


Approximate Age. 


15 
10 ,, 25 
Under 10 

During the foregoing experiments the persons 
under observation were doing their best to be as 
quick as possible, considerable rivalry being dis- 
played as to who should be best, so that probably 
the errors here shown are considerably under what 
would be the case if the men were only at ordinary 
gun practice. This rivalry was especially apparent 
during the experiments with ladies, rendering 
accurate observations a delicate task. In fact, in 
this latter case, there appears to be some un- 
explained connexion between temper and error, 
the latter being often a good indication of the 
former. 

This paper only deals with the question of error 
as applied to the man who fires, but there are also 
very many other small errors, which all add to the 
total before the shot leaves the muzzle. To get rid 
of these errors it would of course be easy to make a 
sight that could be adjusted so as to eliminate 
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them, but in order to use it every man should know , in management of torpedo boats than any other 


what his error is, and perhaps at some future date 


we may see a column ina man’s certificate on which | 


this error will be recorded. 








TORPEDO BOATS. 
(Concluded from page 163.) 

In 1880, the Greek Government entered into a 
contract with Messrs. Yarrow and Co. to build six 
sea-going torpedo boats ; four of these were steamed, 
and two were towed out, all reaching their destina- 
tion safely; they were 100 ft. in length by 


12 ft. 6 in. beam, and in regard to their construc- | 
tion and design were very similar to the boats of | 
the same dimensions then being constructed for | 
They were ordered at a time | 


other governments. 


nation. 
Admiral Racchia writes as follows: ‘* Unfortu- 
nately, one of the Yarrow boats, the Falco, was run 


| into, but the other boat, the one that ran into it, 
| was only very slightly damaged, the repairs were 


made in a week, and she is still in commission. At 
the time of the collision, which took place inside the 
breakwater in the Gulf of Spezia, the two boats 
were running at a speed of nearly 14 knots, which 
speed was perhaps reduced to 10 knots at the actual 
instant of the collision. The Falco was saved from 
sinking by the water-tight bulkhead, as she was 
struck just a few inches before it, the fore end of 
the ram of the other boat going right through the 
hull and out beyond the port side of the Falco; 
however, the latter could steam on and reached the 


when, it will be remembered, there was fear of dockyard in safety. 


Angle of Maximum Stability 42° Masumwmn Stability or ruhang moment wn foot tons 52.2 Angle of no Stability 3° 
Melacentric height 20 uiches 
Displacement ur Tons N° S/ 


© Feet 
el 


—w aa a 
Fo . =p i 
+a ae | H H 
: ' i i 
: ' ; ' 
; ‘ 
' : ' 
‘ 


0° 20° 





th of Arms of 


TY 


. 


Ry f turg Couples 
wWanr 





60° 90° 93° 


Leng 


30° 70° 


Angles of Si. of Boat ‘ ‘ 

Nort The fully equipped condition is with Sauls fitted 2 tons of ballast & 2 tens of Coal on board, Boiler Ritted with water, stores ammunition Kc. 
European complications, and, in consequence, early | _‘‘ Several first-class 100 ft. torpedo boats by dif- 
delivery was the primary consideration with the | ferent builders have been in commission for some 
Greek authorities. The keel for the first one was months; they have had several cruises from Spezia 
laid December 15, 1880, and the official trial took | to Leghorn, to Genoa, &c., and have been con- 
place on February 23, the building occupying only | stantly exercising, and I must say that the officers 
ten weeks, and all the six boats were delivered | in command of the Yarrow boats speak very highly 
within four and a half months. | of them, and a definite report and a very exhaustive 

The high estimation which foreign governments | and comparative one, has been submitted to the 
set upon the boats of this type is exemplified by the | Minister of Marine, which report is very favour- 
annexed extract from a letter of Rear-Admiral | able of the Yarrow boats.” 

Racchia, President of the experimental department | Above we give an illustration of one of the 
in the Italian Navy ; this is of special value, as the | second-class torpedo boats which Messrs. Yarrow 





Italian authorities have probably more experience | and Co, have constructed for the English Govern- 
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ment ; these boats, it has already been explained, 
form part of the equipment of the large war vessels 
in the Navy, and subsequently both the dimensions 
and weight are very limited. The system formerly 
adopted for discharging the torpedo from this class 
of boat may be briefly described as follows: On 
each side of the boat there was a skeleton steel 
cradle or frame provided with suitable guides into 
which the torpedoes were placed. These cradles 
were slung in davits and arranged so that they 
could be easily lowered below the surface of the 
water. When the torpedo was completely immersed, 
it was allowed to pass out of the cradle by its own 
mechanism, taking a direction parallel to the boat 
itself, and very excellent practice has been made 
with this plan ; but as a considerable loss of time 
must clearly ensue in the lowering and starting, 
and as it was found difficult to aim when the boat 
was travelling at anything but a very slow speed, 
this arrangement was not satisfactory. About four 
years ago Messrs. Yarrow and Co. proposed to the 
Admiralty to adopt a system of steam impulse, 
and with a view to test by experiment whether it 
could be efficiently carried out, they fitted up a 
small launch with gear suitable for firing a torpedo 
of one-third the weight of the real one ; this was 
tested, and the arrangement was so far successful 
that the authorities determined to adopt the plan in 
the second-class torpedo boats then being con- 
structed for the Navy ; it consisted in building into 
the forward part of the hull—as will be seen from 
the illustration—two troughs or half tubes, parallel 
to each other, in which the two torpedoes com- 
prising the armament of the craft lie ready for use. 
Immediately behind, and under a steel covering are 
a couple of impulse tubes, consisting simply of two 
long thin steel cylinders, provided with pistons and 
piston-rods, the forward end of which press against 
the extreme after end of the torpedo. There are 
hinged covers which are lowered when the torpedo 
is in its place ; this steam impulse gear is so arranged 
that at the will of the officer in charge, either one 
or both torpedoes can be instantaneously ejected 
by steam from the main boiler without causing any 
loss of speed to the boat or necessitating the pre- 
sence of any of the crew on deck. The speed trial of 
one of these second-class torpedo boats loaded, built 
for the Admiralty, took place on the Thames last 
year, when 17.27 knots were obtained. After the 
speed trials were terminated, the steam impulse 
gear was tested at Portsmouth, and was found to 
be highly satisfactory, being, without doubt, far 
better than the side cradle system previously in use.* 
The curve of stability, shown on the opposite page, 
has reference to the four sea-going torpedo boats, 
built for the Brazilian Government, which have 
already been fully illustrated by Figs. 27, 28, 29, and 
30, page 119. It was obtained by actual experiment 
with one of them immediately prior to its leaving 
this country for the voyage across the Atlantic ; the 
propeller was removed, the boiler filled with water, 
two tons of ballast put on board, and the vessel was 
provisioned for about ninety days. The curve of 
stability is a graphic representation of the succes- 
sive arms or leverages of the righting couples which 
act on the boat as she becomes inclined from the 
upright position. These arms or levers are calcu- 
lated for various angles of inclination and set up as 
ordinates along a base line representing these 
angles, and the curve drawn through the ends of 
the ordinates furnishes the curve of stability. It 
will be seen that the stability steadily increases 
from the upright position to an angle of 42deg., 
when the righting moment is over 52 foot-tons, 
reaching its maximum value. After this the 
stability gradually decreases, but does not entirely 
vanish until the angle of 93deg. is reached. This 
range of stability shows that as long as all deck 
openings are absolutely water-tight, which for this 
reason is essential in vessels of this class, there is 
an ample reserve of stability. 








NOTES. 
DETERMINATION OF LONGITUDE. 

THE results of a series of elaborate experiments 
to determine the difference of longitude between 
Paris and Bordeaux (Floriac) which were made in 
October and November, 1881, have just been pub- 
lished through the agency of M. Loewy, the director 
of the Observatory of Paris. The Bordeaux station 
was in the observatory there ; that of Paris was at 





* For more complete particulars of these boats we refer 
our readers to page 80, 
Figs. 10 to 17, 


where detailed drawings are given, 








the observatory of Mont Souris. The observers 
were Lieut. Salats and M. G. Rayet, and the 
method employed was that of M. Loewy as de- 
scribed in his memoir Sur les Longitudes des Berlin 
et de Bonn. The ‘‘ personal equation” of the ob- 
servers was determined twice at the commencement 
and the end of the observations, and the observers 
were interchanged. Every evening the pendulums 
were compared twice. It turns out that, according 
to the observations made, the longitude of Bor- 
deaux is 11m. 26.444s. + 0.008s. west of the meridian 
of Paris. 
ELEPHANTIASIS AND ELECTRICITY. 

An interesting communication on the treatment 
and cure of elephantiasis amongst Arabs by Doctors 
Moncorvo and Silva Aranjo has been presented to 
the French Academy of Sciences by M. Gosselin. 
The cure consists in decomposing the tumid swell- 
ing of the limbs, known as elephantiasis, by means 
of eletrolysis, but at the same the general health of 
the patient is also treated hydropathically, that is 
to say, by the cold-water cure, sea-baths, tincture 
of iodine, iodide of iron, arsenic, and other tonics. 
These medicines are intended to renovate the con- 
stitution, but are not of themselves sufficient to 
reduce the tumors. Electropathy, however, applied 
as soon as possible after the first manifestation, 
checks, and ultimately cures it. The cure is 
generally perfect, and takes place at the end of a 
few days in some cases ; but if the elephantiasis is 
of long standing the cure is also a long process, 
and must be accompanied by proper medicines. 
The electrolysis is effected both by continuous and 
interrupted currents sent through the tumid 
swelling. 


THe Arr or Care Horn. 

During the recent scientific mission of the French 
Government to Cape Horn, elaborate tests were 
made of the quantity of carbonic acid in the air 
there. These tests were made by MM. Miintz and 
Aubin, with the general result that the air of this 
part of the world is freer from carbonic acid than 
that of Europe. The amount in 10,000 volumes of 
air is only 2.56 volumes, or .0256 per cent., a 
figure considerably below that for English air, 
which has been estimated at .04 per cent., although 
the air of London contains more at different parts. 
The above result agrees with those obtained by M. 
Fleuriais in Patagonia, and M. de Bernardiéres in 
Chili, and points to the conclusion that the regions 
round the Austral pole are comparatively free from 
this gas. Curiously enough the quantity was found 
to be, if anything, rather less by night than by day, 
a result also agreeing with the tests of M. Fleuriais 
in Patagonia ; and which may be accounted for by 
the feeble and sparse vegetation of the Cape Horn 
regions as compared with that of the northern 
hemisphere, where the quantity of carbonic acid is 
greater by night. 


TELEPHONIC PROGRESS. 

A new kindof telephone cable capable of including 
twenty-five wires has been devised by Mr. Madsen, 
director of the Danish Telegraph Company. It can 
bear a span of aver seventy yards, and its use is 
likely to reduce the danger from a multiplicity of 
overhead wires. It is manufactured by Messrs. 
Felten and Guillaume, of Mulheim-on-the-Rhine. 
The ‘‘ spiral” wire announced from America has 
been tried for telephonic purposes in this country. 
It is of No. 13 gauge, weighs 110 lb. per mile, as 
against 220 lb. of the ordinary No. 11 iron wire in 
general use, the name spiral being due to a spiral 
grooving by indentation in the surface wire. The 
inventor, or the owners of his patent, claim a number 
of advantages for this wire, which, as set forth in 
a recent prospectus, are quite unintelligible to the 
electrical engineer, and must be still more so to the 
general public. The isolated magazines and nitro- 
glycerine sheds of Nobel’s Explosive Company in 
Ayrshire, which are placed among the sand-hills on 
the seashore, have been connected by telephonic 
circuits forming an exchange system, of which the 
central station is at the manager’s office. The 
Johnson-Bell combination telephone is used, and 
Messrs. Tasker, Sons, and Co., of Sheffield, have 
carried out the work. 


Fire Scenes in THEATRES. 

In the play of the “ Streets of London” which is 
being performed at the Pavilion Theatre, a burning 
house is represented completely enveloped in flames 
which apparently fill the whole stage, and threaten 
destruction to the entire edifice. There is, how- 
ever, very little danger, the fire being under far 
greater control than the spectators imagine, while 





elaborate preparations are made to check it if it 
should pass the intended limits. The effect is 
gained as follows: The house to be destroyed is 
placed towards the front of the stage, and per- 
forated gas pipes are attached to the framework to 
increase the flames. At a convenient distance 
behind the scene an iron frame is set up, and 
covered with loosely bound tow, and saturated with 
a light spirit, such as naphthaline ; a gallery, upon 
which are pans containing coloured fire, runs across 
the upper part of the doomed house. A lycopo- 
dium pot is used to kindle the fire. The pot is 
made in the shape of a large pepper box, and con- 
tains a piece of sponge (saturated in spirit) attached 
to awire. This fire pot is jerked about at different 
points of the stage, and a very good representation 
of an outbreak of fire is produced. The tow on the 
iron screen is then ignited, and in a few minutes 
the erection presents the appearance of a building 
which has succumbed to the fiery element. The 
windows fall out (being hinged on iron frames), the 
gas brackets flare, and the coloured fire completes 
the effect. At this juncture one of Merryweather 
and Sons’ London Brigade steam fire engines, with 
a full complement of firemen, dashes upon the 
scene, drawn by a couple of horses, with steam at 
full pressure, and whistle blowing. Two lines of 
hose are run out, the firemen attack the flames, 
which are rapidly extinguished, and the curtain 
drops. The staff immediately proceed to wipe 
down the iron screen with wet mops, the smoke 
finding its way out through the roof. In order to 
obviate all chance of danger, firemen are stationed 
on the wings throughout the performance with hose 
attached to the high-pressure fire main in the build- 
ing. 
Dr. ToDHUNTER. 

The death is announced at the age of sixty-three 
of Dr. Isaac Todhunter. This able mathematician 
and prolific writer was early distinguished by his 
aptitude and fondness for mathematics. In 1839 
he matriculated at the newly founded University 
of London, obtaining at the same time the exhibi- 
tion which was then awarded to the most proficient 
candidate in mathematical philosophy. At his 
B. A. degree in 1842, he won the scholarship fur 
mathematics and natural philosophy, and, in taking 
his Master’s degree in 1847, he carried off the gold 
medal for his favourite subjects of study. In 1845, 
he proceeded to Cambridge, where, in 1848, he came 
out Senior Wrangler and first Smith’s prizeman. 
So brilliant an academical career won him other 
honours and scientific distinctions. He was elected 
to a fellowship at his own College of St. John’s; 
and in 1871, obtained the Adam’s prize for an 
essay in pure mathematics. He was a fellow of the 
Royal Society of London, and, in 1883, was chosen 
by the University which he had served so well for 
the degree of Doctor of Science. ‘‘ Todhunter,” as 
in school and college parlance he is curtly called, has 
acquired a world-wide reputation by his numerous 
mathematical works. His elementary books have 
rendered no small service to the cause of education. 
They are all written on the sound principle of ‘‘little 
theory and plenty of practice.” His Algebra, 
Spherical Trigonometry, Differential and Integral 
Calculus are, and will probably long continue 
to be, our standard treatises. The Analytical 
Statics is scarcely a satisfactory production, whilst 
the Treatise on Conic Sections is decidedly an 
inferior work quite unworthy such a master’s 
hand. In higher subjects such as the Cal- 
culus of Variations, the Mathematical Theory of 
the Earth, Dr. Todhunter gives abundant proofs 
of his great capacity for dealing with the more 
abstruse and hypothetical applications of mathe- 
matics, and also of his skill in wielding the heavier 
forms of analysis. In 1873, he published his 
‘* Conflict of Studies,” an interesting volume of 
essays in which he treats of competitive examina- 
tions, the private study of mathematics, the mathe- 
matical tripos, and academical reform. His views 
on these and other subjects are of much value, 
emanating as they do from one who with great 
mathematical learning, combined the advantages of 
a long residence in Cambridge, continued occupa- 
tion in lecturing, and much experience in college 
and university examinations. 








THE EDISON CENTRAL STATION AT MILAN. 

Tue Edison central electric lighting station at 
Milan was commenced in October, 1882, and since 
June, 1883, it has been at work feeding a steadily 
increasing number of lamps. The first installation 
comprised four dynamos, type C, each capable of sup- 
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plying current to 1200 lamps, and driven by Porter- 
Allen or Armington-Sims engines, and Babcock- 
Wilcox boilers. In August, 1883, the Edison Company 
made a contract with the communal administration 
for the lighting of the Theatre de la Scala, and imme- 
diately afterwards they commenced work in the 
interior of the theatre, and also at the station, where 
they erected two new dynamos and a fifth boiler. 
This was all completed towards the end of November 
last, when the theatre was lighted for the preparatory 
work of the plays, and on December 21 the electric 
lighting was formally inaugurated. 

The conductors are laid under the footpaths of the 
principal streets of the central portion of the town, 
in the neighbourhood of the Place du Déme, and 
measure nearly three miles in total length. They 
extend to a distance of 1645 ft. in a straight 
line from the central station. The system supplies 
current not only to the Theatre de la Scala, but 
to also the Manzoni Theatre, and to a great num- 
ber of private consumers, among whom there are 
three clubs, and many cafés, restaurants, and shops, 
particularly in the Place du Déme and Galerie Victor 
Emmanuel. The number of lamps fed from the station 
is about 3200, and by the end of this month will have 
increased to more than 4000, as the wires are being 
rapidly extended to subscribers who have already con- 
tracted to take current. During the present summer 
it is intended to extend the system to other streets, 
increasing the number of dynamos to ten, sufficient to 
feed 10,000 lamps. 

The contracts for furnishing light to consumers 
stipulate for various prices according to the consump- 
tion, upon the base of a constant sum for each lamp 
erected, to cover the interest and amortisation of the 
first cost, and so much per hour for the working ex- 
penses. Upon that plan large consumers have the 
electric light at a price about equal to, or rather less 
than, the price of gas, which costs at Milan 6s. 3d. to 
8s. 4d. per 1000 ft., while small consumers, who burn 
their lights a less number of hours, pay ten to twenty 
per cent. more than for gas. 

The Theatre de la Scala is the largest which has, as 
yet, been lighted by incandescence lamps. Under 
ordinary circumstances it is illuminated by 2500 
lamps, of which 1000 are on the stage, which is the 
largest in the world, 410 in the auditorium and 
orchestra, 500 in the vestibules, corridors, foyers, and 
boxes, and the rest in the offices, dancing-school, sing- 
ing-school, painting room, &c. The intensity of the 
light on the stage and in the auditorium is controlled 
by sixteen regulators, of which eight are for the nine 
floats, three for the battens, which number thirty- 
two, two for the foot-lights, and three for the great 
chandelier. These govern 1114 lamps of 16-candle 

wer each, that is, 408 on the floats, 264 on the 

attens, 98 on the foot-lights, and 344 in the 
chandelier. These regulators are bobbins of galvanised 
wire and have a handle moving over a dial with 
twenty contact pieces corresponding to an equal num- 
ber of degrees of illumination, from sixteen candles 
down totwo. There are also four portable regulators 
for the movable lighting apparatus, which can be 
placed at any part of the stage. These comprise six 
rojectors, having in all ninety lamps, and twelve 
rames of ten lamps each, designed to be laid on the 
boards to light the decorations from below. In every 
case the current is carried by conductors of stranded 
copper covered with india-rubber, and these are led 
between the scenery, just as the ordinary flexible gas 
tubes are. All the lamp carriers are provided with 
red and blue glasses, in addition to transparent glasses, 
for scenic effects. There are four main conductors 
entering the theatre, which is at a mean distance of 
1300 ft. from the station, and these conductors supply 
respectively the stage, the auditorium, the vasthalen, 
and foyers, and the extra scenic effects. 

Besides the lamps already enumerated others are 
being erected for galas and bal masqués. They include 
53 groups of five each in the auditorium, and 400 lamps 
on the stage. All the material of this immense in- 
stallation has been constructed at the company’s work- 
shop at Milan, or in private manufactories, under the 
direction of Professor Colombo, M. Lieb, and M. 
Bertini, and was sufficiently complete in four months 
to serve for the rehearsals of the opera and ballet pro- 
duced on December 26. At that date the new 
illuminant was viewed by the public, and received 
with the warmest appreciation. 

Besides the central station, the Edison Company has 
numerous isolated ones in Italy, among which may be 
mentioned one of 500 — a cotton mill at Venice, 
with 25,000 spindles, 250 at the Crespi er 
mill, and 300 lamps at the Nissim weaving factory, 
besides others. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Feb. 22, 1884. 
Tue American iron trade has not gained as much 
strength during the past week as the indications a 
short time ago seemed to promise. Inside selling 
prices to-day are 20 dols. for No. 1 foundry, ordinary, 
to 21.50 dols, for special makes ; 18.50 dols. for ordi- 











nary No. 2 to 19.50 dols. for best. Ordinary grey 
forge sells in small lots at 17.50 dols., and the special 
makes at 19 dols ; very little sells above 18 dols., buta 
few lots have brought 18.50 dols. There is a quiet 
easy movement of foundry and forge irons, to provide 
for a slight increase in current requirements, but there 
is no disposition manifested by consumers to buy 
ahead, although occasional inducements are offered in 
the shape of concessions of about 25 cents per ton. 
Production is now at its lowest limits, and stocks are 
declining ; a few weeks more of these conditions will 
bring the iron trade to its turning point, and an active 
demand is confidently looked for by those who are 
watching the market the most closely ; and though 
— prices will not be asked, quotations will pro- 
bably be even more firmly held than at present. An 
occasional furnace is blowing in, but this increase in 
production is offset by other furnaces blowing out. 
Southern irons are selling at 18 dols., and demand is 
active. Charcoal blooms, 55 dols. to 56 dols. ; muck 
bar, of fair makes, 32 dols. to 33 dols., and some mate- 
rial has sold at a little less. Common iron is in active 
request at country mills, at about 1.75. Refined 
iron, 1.85 to 2 cents; small lots from store, 2.10. 
Merchant steel is in better request, but only small lots 
are selling, and prices are very low. Competition is 
active, and any upward tendency is out of the ques- 
tion. Construction iron for car work, locomotive 
work, bridge work, and for ship and boat building, is 
moving in small lots at low prices. Competition is so 
active that manufacturers are induced to offer unusual 
concessions in order to attract as much trade as pos- 
sible. The rumour that steel rails would sell at 33 dols. 
to 33.50 dols. is without foundation, as 34 dols. is 
inside price for large lots at present. Small lots, 
35 dols., and in western mills 1 dol. to 2 dols. higher. 


ELECTRIC GOVERNORS. 
To THE EpiTor OF ENGINEERING. 

Srr,—Surely Mr. Richardson does not believe that he has 
invented all possible methods of ‘‘ governing engines by 
electricity,” but only on the assumption that he does, can 
he be justified in saying that ‘‘ Mr. Willans’ invention 
is an infringement of his patent ”? 

As far back as 1879, Mr. J. D. F. Andrews suggested 
in his Provisional No. 2321, the combination of a solenoid 
in the external circuit with the throttle or other regulating 
valve of the engine, and he also alluded to ‘‘ the applica- 
tion of a solenoid to vary the outlet of a fluid pumped by 
os engine to act on a piston connected to the regulating 
valve.” 

I am indebted for the above information to Mr. 
Andrews, from whom I have received a very courteous 
letter on the subject, for the idea apparently was not 
followed up or claimed in his final specification. 

But surely the idea of ‘“‘governing engines by elec- 
tricity” must have occurred to many, and the connexion 
of anelectro-magnet or solenoid directly to the throttle 
—— would probably be the first combination to suggest 
itself. 

The difficulty lies in the practical application of the 
principle. The idea of a Chinese giant at a high salary 
and with an enormous wheelbarrow, probably occurred 





at once to the first — who wanted more coals than he 
’ 


could wheel himself, but he could hardly have considered 
that that combination was “essentially the same in 
principle ” as the somewhat more practical one of a horse 
and cart with a boy to drive, although undoubtedly ‘‘ pos- 
sessing the advantage of being more direct in its action.” 

Such solenoids as can be used economically in incan- 
descent lighting are not powerful enough to move large 
throttle valves, still less to actuate the expansion gear, for 
they must of necessity be placed on bridges between the 
main conductors, and must entail a loss of electrical power, 
the amount of which depends on the resistance of the coils 
and the electromotive force employed, and although 
admirable as drivers holding, as it were, the electrical 
reins, it is necessary to employ some greater power to do 
the actual work if it is to done perfectly, and if 
economy in the production of the current is an object. 
Apart from the question of cost, a ong solenoid may be 
made to work a small throttle valve direct, but it must 
be a very large one, for the power available is not the 
total pull on the core, but only such a percentage as re- 
presents the maximum difference in electromotive force 
allowable. f 

To work any ordinary form of ge gear by a 
solenoid direct is practically impossible, although per- 
fectly easy if the solenoid’s duty is merely to call into 
action some greater power. The solenoid in my governor, 
as illustrated by you, only moved a small piston valve, 
the frictional resistance of which was }0z., and even with 
that ‘small friction I was compelled to use a solenoid 
with a mean pull of 1 lb. in order that any alteration in 
the current did not perceptibly affect the lights before the 
friction of the piston valve was overcome and the position 
of the throttle valve changed. ph y 

The proportion of total pull to frictional resistance was 
thus 64 to 1, and the electrical power absorbed was rather 
less than half that of a 20 candle-power Swan lamp, | 

But the friction of a throttle valve under ordinary 
working conditions, at any rate where stuffing-boxes for 
high-pressure steam are used, must be measured in 
pounds, not in fractions of an ounce, and the total pull of 
the solenoid in hundreds of pounds, if the above propor- 
tion between total pull and frictional resistance is to 
retained. In fact, Mr. Richardson’s governor must be as 
powerful, and should be more sensitive, than the high- 
vee governors with which it has to compete, and which 


8 
electrical governors ought certainly to supersede. 





It would be interesting to know within what limits Mr. 
Richardson’s governor controls the current throughout 
the whole range of lighting in an installation of incan- 
descence lamps, and it would also be;very instructive to 
learn the electrical power expended in the solenoid, 
Doubtless in the extended and successful trial to which 
he alludes in his letter he has been able to obtain very 
accurate information of this kind. 

Had Mr. Richardson not accused me of “ infringing 
his patent,” a matter which is better dealt with else- 
where, I should not have answered his letter; but after 
what he has said, I feel bound to go fully into the 
question, in order to show that instead of the two 
governors being “‘ essentially the same” they are essentially 
different ; and to point out what I believe to be the real 
conditions of success, viz., the bringing into play of some 
power greater and more economically oe il than that of 
the governing solenoid (which should move as nearly with- 
out friction as possible, and should absorb the minimum 
of power), and the introduction at the same time of that 
compensating or ‘‘differential” principle for which all 
engineers are, I believe, indebted to Mr. McFarlane 
Gray, and which, in one form or other, has made steam- 
steering gear a possibility. This compensating action 
preventing ‘‘ hunting,” and enabling the solenoid to 
control the throttle valve as exactly as if the two were 
rigidly connected. 

My remarks apply mainly (but not exclusively) to 
incandescent lighting. If Mr. Richardson has only been 
governing for arc lighting he has not met with the greatest 
difficulties in the problem. 

Mr. Richardson’s safety apparatus would be no use to 
me, for the sudden and complete closing of the throttle 
valve (say, if the main wires were broken) would be very 
dangerous to a single-acting engine running with as heavy 
a flywheel, as the armature of the dynamo would become 
when relieved of its load; neither in engines driving 
dynamos direct for incandescent lighting is there the same 
necessity for this provision, fur there are no belts to fly 
off, and as long as the governor circuit is intact (and this 
may be in duplicate) it matters not at allif the main lead 
be severed. 

I have, however, used a very similar arrangement to 
Mr. Richardson’s where it seemed advisable to do so, but 
place it so as to act on a rough butterfly valve on the 
exhaust pipe ; of course it only comes into action in case 
of emergency, when it acts like a brake on the engine. 

Yours = truly, 


W. WILLANS. 
Thames Ditton, March 3, 1884. 


To THE Epitor or ENGINEERING. 

Srr,—We venture to offer a few remarks in reply to your 
correspondents, Messrs. Willansand Robinson. They could 
not have read Mr. Girdwood’s specification with sufficient 
critical acumen or they would have observed that Mr. 
Girdwood reserves to himself the right to use the ‘‘ electri- 
cally operated slide valve of auxiliary steam cylinders” in 
conjunction with his other patents for governing engines, 
and especially ‘‘ electric light engines,” with great exact- 
ness. However, the Girdwood electricmarine governor, has 
this incommon with the Willans governor that both inven- 
tors use a solenoid to actuate the small slide of an auxiliary 
steam cylinder, and what we most particularly desired in 
our epee letter was that the honour of this system 
should be given to the original inventor. 

maining, Sir, faithfully yours, 
Exectric MARINE GOVERNOR CoMPANY. 

London, March 7, 1884. 


MACHINE GUNS. 
To THE Epitor oF ENGINEERING. 

Srr,—I trust you will permit meto reply to “‘ Mechanic’s” 
last letter, as well as to his subsequent ones, as I observe 
that ‘‘ Mechanician” has not continued the discussion. 

A careful perusal of ‘‘ Mechanic’s” first letter on ‘‘ Ma- 
chine Guns,” which appeared in your issue of January 19, 
induced me to believe that ‘‘ Mechanic’s” object was to 
discuss the question of ‘‘ Reciprocating lever motion v. 
Rotating crank handle motion,” as applied to machine 
guns, from a purely mechanical point of view, without 

ing the partisan of either of the systems possessing the 
latter motion, though being decidedly antagonistic to the 
Nordenfelt system, but the subsequent letters of 
“Mechanic” on the same subject evince his strong 
partiality for the Gardner guns, and therefore the value 
attached to ‘‘ Mechanic’s” original remarks on the score 
of his impartiality has been considerably discounted by 
his last two letters. 

The statement of ‘‘ Mechanic” in his letter of February 
22, to the effect that the Nordenfelt ten and five-barrelled 
guns were ‘‘ withdrawn” from the experiments revtently 
conducted by the Italian Government, owing to their being 
disabled, is not correct. As I understand that the Italian 
Government desire these trials to be kept private, I am 
unable to refer to the results here. 

I have ascertained that the Nordenfelt ten-barrel used 
at these Italian trials was purthased some ten or eleven 
years since, and was adapted to the small inferior Italian 
rifle cartridge then in use, so that had this gun broken 
down, [ do not think even ‘‘ Mechanic” could fairly claim 
it as proving the inefficiency of the Nordenfelt guns. 

If ‘*‘ Mechanic” has actually seen the Italian report, he 
must have noticed that both the Gardner two-barrel and 
one-barrel were temporarily disabled during these trials, 
and if such can happen to the Gardner gun of 1883, a 
similar occurrence happening to a Nordenfelt gun of 1874 
is not to be wondered at. died 

I was exceedingly disappointed on reading “‘ Mechanic’s P 
criticism of my paper on rifle-calibre machine guns (Army 
and Navy Magazine, February, 1884) to find that he has 
based his criticism on the official report of the Shoebury- 
ness trials, now more than three years old, thus not allow- 
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ing for any improvements that may have been made in 
the guns during this period, and which report, in so far as 
the Nordenfelt guns are concerned, has since been proved 
to be slightly misleading ; in support of this statement I 
refer ‘‘ Mechanic” to the Times’ (July 19, 1883) report of 
official trials carried out at Portsmouth with the Norden- 
felt ten-barrel and five-barrel, firing the Shoeburyness 
ammunition, but with their hoppers properly adapted to 
the cartridge, which could not done in time for the 
Shoeburyness trials, owing to a mistake in the nature of 
the ammunition supplied to Mr. Nordenfelt. 

The table compiled by ‘‘ Mechanic” in his letter of the 
29th inst. is very incorrect ; first, that the weights I gave 
in my paper were for the guns alone, while ‘* Mechanic” 
includes feeders; second, that the figures ‘‘ Mechanic” 
accredits me with giving for the Gardner two-barrel in 
columns 3, 5, and 7, as well as for the Nordenfelt five- 
barrel in columns 3, 5, and7 are purely imaginative, as 
they do not appear in my paper ; and lastly, that 236 + 
10.1 1b., or 10.7 lb., gives 23.3 rounds and 22 rounds respec- 
tively, instead of 27.3 rounds per 101b. weight of the 
Gardner two-barrel gun, and ‘* Mechanic” has evidently 
not taken the trouble to verify the figures in the official 
Shoeburyness report, as the same mistake occurs there ; 
while, as I was unable to correct a proof of my paper, the 
number of shots fired by the Nordenfelt ten-barrel has 
been stated wrongly ; it should have been 510 instead of 
600. 
“Mechanic,” in common with other Gardner gun advo- 
cates, has quoted the two-barrel in proof of the efficiency 
of the Gaskuer system, but I cannot credit any naval 
otiicers recommending the adoption of a 1ifle-calibre 
machine gun of less than fire barrels, unless for some 
special purposes where lightness is the chief desideratum, 
and therefore the Gardner five-barrel is the only weapon 
of that system to be actually considered. 

While if any officer could be found in favour of the em- 
ployment of a three or two-barrelled rifle-calibre machine 
gun, surely a weapon such as the Gardner two-barrel, 
with its method of feed, its want of independent feed to 
each barrel, its complicated mechanism, and its heavy 
weight, would stand no chance of adoption on its merits 
alone. 

I will here append a comparison between the Nor- 
denfelt three-barrel ard Gardner two-barrel rifle-calibre 

ns : 

- Nordenfelt Gardner 
3 Barrels. 2 Barrels. 
Ib. 


bh. of gun oe 56 101 
Number of pieces } To . sa 
. : tal sai 35 66 
comprised in gun = 
and mechanism barrel 11.7 33 
Rapidity of fire is 30 seconds ... 220 236 
m. sec, m. sec. 
Time of firing 1000 rounds 24 2 & 


While the Nordenfelt gun has besides the inestimable 
advantage of volley fire and independent feed to each 
barrel. 

The following is a comparative statement of the Nor- 
denfelt ten and five-barrel, and Gardner five-barrel rifle- 
calibre machine guns: 








'Nordenfelt.| Gardner. | Nordenfelt. 
Ten Barrels. | Five Barrels. Five Barrels. 





Weight of gun a Ib.| 


‘ 232 280 | 120 

want per barrel ,, | 23.2 56 | 24 
Number of pieces com- ) - 

prised in gun and me- ts =) = - 
chanism .. oe | F 3.4 | 16 
Rapidity of fire in 30 se-| 

conds kee Ga | 330 365 
Rapidity of fire per 10 Ib.| | 

weight of gun oe “ 21.4 11.7 | 26.25 

; é | m. sec. m. sec. | m. sec. 
Time of firing 1000 rounds 0 59 1 8 | 1 41 

pe 3000 ,,” S s 6 2 | 5& 47 





Comment on the above statement would be superfluous, 
as the figures speak for themselves as to the practical 
value of the Nordenfelt ten-barrel when a powerful rifle- 
calibre machine gun is desired, and the comparative value 
of the Gardner and Nordenfelt five-barrel guns, when a 
less powerful weapon is required. 

“Mechanic” has evidently failed most completely to 
understand my arguments in support of the importance 
of the features of weight and rapidity of fire per barrel, 
rapidity of fire per weight, and volley fire, when treating 
of rifle-calibre machine guns for naval or military pur- 
poses, but I feel sure that if ‘‘ Mechanic” will carefully 
study my paper in an independent spirit he will come 
to the conclusion that my reasoning is practical. 

I have to thank ‘‘ Mechanic” for his corrections as to 
the Gardner and Gatlin feeds, but the latter would have 
been properly explained had I been able to revise a proof 
of my paper. 

Imay mention that I have not only seen, but have 
worked the Gardner, Gatlin, Hotchkiss, and Nordenfelt, 
and other systems of machine guns, and have fired many 
thousand rounds from the Gatlin and Nordenfelt guns. 

In conclusion I would ask “‘ Mechanic” the following 
queries : 

1. Whether it is not a fact that several Nordenfelt 
five-barrelled guns have, after a year’s experience with the 
Gardner five-barrel guns, now been ordered by the English 
Admiralty ? 

_2. Whether there is a machine gun extant, other than the 
Nordenfelt ten-barrel, which has fired one thousand rounds 
in fifty-nine seconds and three thousand rounds in three 
minutes and three seconds, and with the same man working 
the “~ handle for the whole 4000 rounds, without the 
use of oil, and without hitch or jam of any kind? 

3. Whether there is a machine gun of 150 lb, weight or 


under, other than the Nordenfelt five-barrel, which has | 
fired one thousand rounds in one minute and forty-one 
seconds, and three thousand rounds in jive minutes and 
forty-seven seconds, with the same man working the firing 
handle for the whole 4000 rounds, and without a hitch or 
jam of any kind? 

4. Whether his opinion as to the reciprocating lever | 
motion v. rotating crank handle motion, is the result of 
practical experience, that is to say, has ‘‘ Mechanic” fired 
a Nordenfelt machine gun, as well as a Gardner, 
Gatlin, or other machine gun with rotary motion when | 
firing and aiming at the same time ? 
Yours truly, 

C. SLEEMAN. 


London, March 4, 1884. 








TORPEDO BOATS. 
To THE Epitor or ENGINEERING. 

Srr,—We would ask you to kindly allow us space for 
the following observations in reference to the remarks 
made in your last issue by Messrs. Thornycroft and Co. | 
The facts are as follows : 

The distinctive feature of the Batoum relates to 
the arrangement of the torpedo gear, which consisted in 
adopting two fixed torpedo guns in the bow inclosed 
below the forward deck, and we believe up to the time of 
its construction no boat was built either by Messrs. 
Thornycroft or ourselves so arranged. We wish it to be 
clearly understood we claim no credit in the matter ; if 
any is due, it is to the Russian authorities, as to the appli- 
cation of steam-steering gear to the Italian boats ; daee 
built by us for the Italian Navy were the first torpedo | 
boats so fitted, and upon trial it was deemed of such value 
by the naval authorities at Spezia that instructions were 
given to provide steam-steering gear to all their torpedo 
boats. 

Touching the Lightning, we would take this oppor- 
tunity to express the great admiration we have for the 
talent shown in the design of that vessel, which was un- 
doubtedly the first really successful torpedo boat; since 
that time numerous improvements have been made, 
emanating from Chiswick and Poplar, which have re- 
sulted in the torpedo boat as it is built at the present | 
time. 


Poplar, March 3, 1884. 


YARROW AND Co. 


To THE Epiror oF ENGINEERING. 
Sir,—Referring to our letter published in your last 
issue it may interest your readers to know that on the 
trial of one of our second-class boats on the 5th of Novem- 
ber last, a speed of 19.287 knots was obtained as the mean 
of six runs on the measured mile. The dimensions of the 
Length, 66 ft.; beam, 8 ft. ; displacement, 
We inclose copy of the official report of the 


boat were: 
15.3 tons, 
trials. 
JOHN I. THORNYCROFT AND Co. 
Church Wharf, Chiswick, London, February 28, 1884. 


CuurcH WHAR 


Report of Trial of Second-Class Torpedo Boat, 


‘* lally-boards,” with three very precisely looped ‘‘/’s,” 
but no sign of a ¢. 

When I tell you, Sir, that I came across these errors in 
less than ten minutes, and that the writing and style in 


| which the book is kept bear ample testimony to the care- 


lessness of the individual in whose charge it is, I think 
we must own, with ‘‘Inquirer” “‘that (as regards the 
Patent Office) the Civil Service seems at a very low ebb 
for energy, force, and ability.” 

Apologising for so trespassing on your space, 

Iam, Sir, yours obediently, 
SEARCHER. 
P.S.—I should mention that I inquired for the Subject 


| Matter Index, and was informed that it was kept in the 
| office. 


I think the reasons for keeping it in the office are 
sufficiently obvious. 





THE BISMARCK BRIDGE. 
To THE EpiTor OF ENGINEERING. 

S1r,—Having noticed ‘‘ Student’s” letter in your issue 
of the 22nd ult., referring to the above bridge, I ask space 
in your valuable journal for the following remarks. Any 
non-continuous girder freely supported at both ends, as in 
the Bismarck Bridge is never in a state of compression in 
its bottom boom; compression only occurs in the lower 
members of continuous girders, or cantilevers, in the 
former between the points of contrary flexure and the 
supporting piers, and in the latter throughout their length. 


| Not having before seen or heard anything concerning the 


Bismarck Bridge, I cannot say why the bays at the extre- 
mities of the trusses of the above bridge have their lower 
members stiffened, but it will be noticed that by stiffening 
the bottom booms at the extremities a more rigid joint can 
be made between the bottom booms and end pillars, which 
gives stiffness for connecting the trusses together, and a 
good base for the bearings. 

The end pillar is also stiffened against buckling if the 
joint is rivetted, as in that case the lower end may be 
considered as fixed instead of hinged, and its tendency to 
buckle greatly diminished, as may be seen from the experi- 
ments of Hodgkinson and others. 

Yours faithfully, 
Henry A. CvurTier, Stud. Inst. C.E. 

Municipal Offices, Barrow-in-Furness, March 3, 1884, 





To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of February 22, “Student” asks 
under what conditions of loading the end bays of the 
bottom boom of a truss of this description are in com- 
pression ? 

In some Whipple or Pratt trusses wind-pressure acting 
on the structure when loaded with a light or empty train 
causes compression in the second bay from the end. 

| When the calculations show that this may happen pro- 
| bably both bays would be made stiff for simplicity of con- 
struction, and also because the tensile stress in the first 


JOHN I. THORNYCROFT AND CO., 


F, CHISWICK. 
No. 176, at Long Reach, November 5, 1883. 





Air Revolutions of 











Pres- Engines. 
No. of | Pres: —— sure in | Pres | ’ Observed Specd due First Mean Some Remarks as to Per- 
Runs. Boll ten posal Re- Stoke. = Time. to Time. Speeds. s ms formances of Vessel, 
z * ceiver. | “oie, | Per Per j pe Engines, Boilers, &c. 
| Mile. Minute. 
min. sec. | 
1 132 27 36 2} 1644 491 3 20} 17.955 19.322 Generally satisfactory. 
2 133 et 36 2h 1403 483 2 54 20.690 19.300 19.311 No leaky boiler tubes ; 
3 132 364 3 1650 492 3 21 17.910 19.182 19.241 no priming. 
4 131 36 3 1415 482 2 56 20.454 19.318 19.250 Admiral Noce and Capt, 
5 132 37 23 «| «163 | «4495 | 3 18 | 18182 19.376 19.347 | Valsechi were on board 
6 132 - 37 2} 1428 490 2 55 20.571 — representing the Royal 
132 pee 36.4 2.79 1518 488 Mean Truemean speed 19.287 Italian Government. 





Weather: Rather rough. 
PATENT OFFICE MANUSCRIPT INDEXES. 


To THE Epiror or ENGINEERING. 

Sir,—Truly, as your correspondent ‘ Inquirer” stated 
in your issue of the 15th ult., ‘‘If the pruning hook gets 
employed depend upon it the rottenest boughs will 
escape,” &c. 

I have recently had occasion to consult the manuscript 
alphabetical index at the Patent Office Library, South 
Kensington. The first heading I referred to was Boult 
(Leube and Jiinge), and there I found Boult (ZLeule and 
giinge), witha mest unmistakable small g: this I knew to 
be wrong, and therefore referred to it under J, and there 
I found it correct, but my curiosity being aroused I turned 
to L and found (Leube and Jiing) ; here in three entries 
there are as many errors. I next turned to Hilpert 
for pencil-cases, and there I found ‘‘ Hilpert,” hiero- 

1 shic something, ‘‘ Mahla, pencil-caces ;” turning to 
tah a I found the same hieroglyphic and the same novel 
spelling of ‘‘caces.” I then turned to Thompson for 
‘ gangway-ladders,” and found the entry immediately 
above that to be “Selwyn.” Why Selwyn was omitted 
under S and indexed under T is a mystery known only 
to the sapient ones at S.K., but one of the long-suffering 

ublic has evidently buried the erring Selwyn in oblivion 
S a few vigorous strokes of the pen. My next venture 


Water ;: Lumpy. 





was ‘‘ Horton” for ‘‘ Tally-boards,” and there I found 


~~ Draught : Forward, 11} in. ; aft, 4ft. 5 in. Propeller, 3 bladed, 3 ft. 8 in. in 





ute: 4ft.9in. pitch. Slip of screw per cent., 13.5. 


tns. ct. qr. Ib. 

Total weight carried 1 16 2 20 made up as follows: 
Coal ae a 010 0 (0 
Ballast forward .. 0 60 0 
Waterintank .. 0 2 2 2 
Anchor and cable 020 0 
Twelve men 016 0 0 


bay is greatly reduced, and comes near being changed 
| into compression. 
| Some engineers think it desirable to make these 
| members stiff in order to give greater rigidity to the 
truss. 
I an, Sir, yours truly, 
Jas. H. CUNNINGHAM. 
| 2, Victoria Mansions, Westminster, March 4, 1884. 
| 
| HARDINGHAM’S BOILER. 
To THE EpiToR OF ENGINEERING. 
| S1r,—Referring to Mr. Hardingham’s note on the above 
| subject, I may mention that I fully believe that a carri 
may be driven safely quite up to the edge of the com. 
| stone, and Mr. Howard Lane’s note is evidence that it 
| has been done with a certain amount of success in Mr. 
| Hardingham’s case. His l-in. water-ways are extremes, 
| and they are extremes in the wrong direction. My pur- 
pose, however, having been quite attained in calling 
public attention to the matter, 1 do not consider it neces- 
sary to enter into any disquisition on the subject. 
I remain, Sir, yours faithfully, 
WILLIAM WRIGHT. 
Boiler Works, Airdrie, N.B., March 1, 1884, 








218 


ENGINEERING. 


[Marcu 7, 1884. 








**ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MARCH 1, 1884. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of —— may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 
ACK 


NUMBER OF APPLICATIONS FOR PATENTS, 





1883 
~~ ie: | 42 

5 - 40 
19 





February 26th 


» 2th 


» 28th 
33 

18 

16 

130 

| 1156 


» 29th os] 
March ist +f 
. 2nd ee es aol 

- 3rd se ss “| 
Total .. 

| 

{ 





394 
4304 





Total from January Ist to 
March 8rd (inclusive) . 








2303. Producing Mural Ceiling and other Archi- 
tectural Hanaines, Decorations, or Ornaments: S. C. 
Overton, London, [(4d.)—The articles are formed of a mixture 
of wood or bp ed pulp, asbestos and selenitic cement, and are 
moulded and treated with a solution of silicate of potash. (May 7, 
1883). 

3008. Galvanic Batteries : J. Oliphant, E. B. Burr, 
and J. W. H. R. Gowan, London. (6d. 3 Figs.|—The 
battery comprises a series or group of cells provided with pipes 
connecting the cells with each other, and with one or more pumps 
and tanks for maintaining a continuous circulation of the liquid or 
liquids. The pumps may be driven by an electro-motor, and they 
either draw from the tanks and deliver into the first cells of the 
group, the last cells being connected with the reservoir, or they 
draw from the last cells of the group and deliver into the tanks, 
the first cells being so connected to the reservoir, that the liquid 
will flow from the reservoir into the cells. (June 16, 1883). 


$228. Clutch Couplings: A. J. Boult, London. (¥. 
Haas, St. Georgen, Baden). [6d. 15 Figs.J—On the shaft is a 
sliding sleeve which rotates with the shaft and a loose sleeve, the 
sleeves having on their adjacent sides clutch teeth. The sliding 
sleeve carries two or more carriers which are guided in the loose 
sleeve, and are capable of rotation around the sliding sleeve, but 
rotate with the loose sleeve. These carriers, when the sliding 
sleeve is moved to engage with the loose sleeve, engage with projec- 
tions on the part to be rotated, and carry it round with them. 
The part to be rotated carries a brake spring which, before the 
carriers engage, slides on the eccentric periphery of the loose sleeve 
until the friction is sufficient to carry the part round. To reverse 
a planing machine, two parallel shafts are connected by toothed 
wheels, and each carries a toothed wheel driven by the clutch 
mechanism, which mechanism is so operated that when one 
toothed wheel is driven the other is loose, and vice versd, The 
rack with which these wheels gear admits of a certain amount of 
play, its movement being limited by springs ; it yields to a limited 
extent on each reversal, and prevents jar. (June 29, 1883). 


$294. Packing for Stuffing-Boxes of Steam Engines, 
&c.: C. Schnerzel, Berlin. [6¢. 11 Figs.|—The packing 
cord is made of cork pieces (with or without admixture of other 
suitable non-conducting pieces) which are compressed into the 
form required and inclosed in a flexible covering. (July 3, 
1883). 

3350. Treatment and Utilisation of Tin and Lead 
Dross and of the Slag Resul therefrom: T. 
Lloyd, rag pom Glam. [4d.]—The materials are placed 
in a furnace and melted and stirred until the residuum has 
assumed the state of powder, which is mixed with water, carbon, 
lime, and alkali, and again heated in the furnace until the metal is 
reduced. (July 6, 1883). 


3358. Pistons: J. Elliot, J. S. Jeffery, and T. Ker- 
man, Cardiff. [6¢. 6 Figs.}—Two metallic open piston 
rings are placed between the body of the piston and the junk ring 
or top of the piston. These rings are connected by tongue and 
groove or otherwise so that they can expand and contract together 
circumferentially and are free to approach and recede from each 
other as required. A helical spring is fitted between lugs formed 
on each side of the opening in an inner open tension ring, which is 
also provided with two or more springs, which each consists of 
two bow springs united back to back to a square stud fitting a 
hole in the tension ring and having their ends bearing against 
flanges on the piston rings, to pressthem apart. (July 6, 1883). 


3360. Working Railway Points and Signals: S. 
Pitt, Sutton, Surrey. (J. Prince, Paris). (6d. 7 Figs.J— 
By the movement of the same lever, the tongue rails are brought 
into the required position, and at the same time they are locked 
and the signal disc set to give the required indication. This is 
effected by means ofa single cam which presents a groove on either 
side. These grooves occupy an arc of 120 deg. and control rollers 
upon two bent levers actuating rods which affect the desired 
operation. (July 6, 1883). 


3370. haere for Ge Coal, &c., without the 
Use of Explosives, &c.: W. F. and W. Low, Has- 
well Colliery. [6d. 6 Figs.|—The apparatus consists of twoor 
more parts which are inserted into the ordinary ‘hole, and are 
capable of being separated by the action of one or more flat or 
conical wedges, thrust or drawn in between them by means of 
levers or screws, or both, (July 6, 1883). 


3380. Telegraphic and Telephonic Apparatus: D. 
Sinclair, Glasgow. [6d. 2 Figs.|—The objectis to enable an 
attendant at the central exchangeto place any subscriber on a branch 
exchangein connection with any other subscriber. The appliances 

sithe central exchange comprise a step-by-step sending instru- 
ment for transmitting any number of currents over the lines to the 
electro-magnet of the instruments at the branch exchanges. The 
instrument at the branch exchange consists of the electro-magnet 
actuated by the current from the central exchange, and operatinga 
ratchet and pawl, thereby moving a pointer into contact with the 
terminal of the subscriber’s wire. The subscriber when he wishes 
to call the attention of the central exchange, operates his call in the 
usual manner, causing an indicator to drop at the branch exchange, 
and to connect the trunk line from the central exchange to earth, 
and thus ring abell. The attendant at the central exchange then 





operates his step-by-step instrument, causing the 
branch exchange to revolve until it comes in con 
indicator. (July 7, 1883). 


3395. Composition for Preventing Incrustation in 
Boilers: S. tt, Sutton, Surrey. (A. A. Rosenberg, 
Fellin, 0. K. Hoberg, and V. V. Zoubkog, St. Petersburg). [2d.] 
—This consists of a mixture of raw (not peeled) potatoes, sweet 
peeled chestnuts, and common mashed or soaked peas. (July 9, 


inter at the 
t with the 


3403. Apparatus to be Employed in the Refiaing 
of Sugar: C. Van Haesendonck, Brussels. (6. 
3 Figs.|—The apparatus for refining sugar consists of hollow screws 
working in nuts secured in a suitable table and provided at their 
top end with funnel-shaped pieces capable of supporting the sugar 
moulds when raised, and screwed tight — the flanges of the 
pipes, for the introduction of the washing liquor and hot and cold 
air. (July 10, 1883). 


3406. Apparatus for the Manufacture and Treat- 
ment of Gas, &c.: J. E. Dowson, London. [6d. 10 
Figs.)—This relates to the facture and treat t of non- 
luminous heating gas made by ing steam and air, or steam 
only, through incandescent carbonaceous fuel. The gas outlet 
from the generator leads to a syphon box in which there is an 
hydraulic cup or valve to control the passage of gas to the holder. 
This box is divided by a partition with a hole through it near the 
bottom, one division containing the hydraulic valve from which the 
gas is passed through a pipe leading to the base of the scrubber, 
where it ascends through the coke. The gas, after passing into 
the holder, passes into the other division of the box, which is pro- 
vided with an outlet pipe. The water required for moistening the 
coke ses through pipes on the top of the scrubber, and after 
percolating through the scrubber it flows through the pipe which 
conveys gas from the syphon box to the base of the scrubber, and 
from the syphon box it passes off by an overflow. Several modes 
of regulating the production of the gas by the rise and fall of the 
gas holder are descri For producing superheated steam, a 
coil of pipes ¢ ined in a circular stove is supplied with water at 
the required pressure, or a water space may be provided around 
the gas generator. The grate of the generator may be constructed 
in halves as described in Specification 3997 of 1878, but each half 
-- “ up by a vertical leg instead of a horizontal pin. (July 10, 

883). 








3411. Breechloading Repeating Rifles and Fire- 
arms: G. de Over’ » London, [10d. 11 Figs.|—This 
relates to the chamber with its breech bolt, to the repeating 
mechanism, and to the loading contrivance, the cartridge being 
advanced by means of a screw rotated by the breech bolt as it 
retires. (July 10, 1883). 

3428. Manufacture of Steam Boilers : J. Burlinson, 
Sunderland. [6d. 2 Figs.}—The front or back ends, or tube 
or flue plates, or other analogous parts of boilers in which a 
number of holes or openings are required to be made, are manu- 
factured by casting them in steel in one or more parts with all 
= projecting parts, flanges and openings. (July 12, 


3433, A tus for Werning._ pnd Interlocking 
Railway Points and Signals: W. Buck, London. 
(10d. 24 Figs.])—This relates to apparatus for working railway 
points and signals when two pairs of points with corresponding 
signals are so arranged that they should always be worked to- 


—The vertical coupling hooks are hinged to their shanks outside 
the buffer beams, and springs bear against the back of the hooks 
in a forward direction. Stops are provided so as to prevent the 
hooks from being uncoupled in any but a vertical direction. Re- 
ferring to the illustrations, the shanks a of the coupling hooks 
are pivotted to a projection on the buffer beam b, or as shown to 
the existing hook ¢ of the ordinary link coupling, The hooks 
dare hinged at ¢ to the shanks @. Spiral or other springs tend 
to force the hooks into the positions shown in the drawings. The 
— fon the shanks @ prevent the hooks disengaging except 
n a vertical direction. The hooks are a by means of the 
bifurcated lever g. On the end of the shaft / is a hand lever, and 
a disc eye ar a pin which enters into holes in a plate secured to 
the end of the buffer beam, and serves to keep the coupling 
either in a coupled condition or in an uncoupled condition as shown 
in the dotted lines Fig. 2. (July 13, 1883). 


3451. Electric Batteries and Lighting Apparatus: 
P. de Villiers and E. F,. Rey, London. [(6d.)—Eah ele- 
ment of the battery consists of an insulating exterior cell in which 
are placed a central carbon cell and two porous cells, one on either 
side of the carbon cell. A plate of zinc is placed in the carbon 
cell so as not to touch the carbon, and dilute sulphuric acid contain- 
ing afew drops of chlorate of potash‘is poured into the outer cell 
and also into the carbon cell. In one of the porous cells is placed 
pulverised bichromate of potash moistened with dilute sulphuric 
acid, and the other is filled with sulphuric acid, these two latter cells 
forming feeding cells. The filaments of incandescence lamps are 
mounted upon an insulating plug which is screwed into or other- 
wise fixed inthe glass bulb. The plug is perforated in the direc- 
tion of its length, and the hole closed by an automatic valve. A 
horseshoe magnet is mounted upon the plug, and serves to in- 
crease the light. A miner’s lamp consists of a thin tube bent to 
any suitable shape, and terminating at each end in a bulb con- 
taining sulphide of lime mixed with an alkaline substance such as 
hydrophosphate of lime or soda. This may be inclosed in a bulb 
filled with water. (July 13, 1883). 


3452. Secondary Batteries or Accumulators: F. 
M.Lyte, Putney. [4d.)—The electrodes of the batteries are 
manufactured by casting the supporting material around studs, 
prisms, or bars of spongy or finely divided lead ne collars or 
projections, or of such form as tobe retained in place by the sup- 

rting material, Or the electrodes are constructed of a pair of 
uxtaposed supporting plates having studs of active material fitted 
in holes therein, the studs being of such form as to be retained 
by the plates, and project from the outer surfaces thereof, when 
the plates are in place and secured together back to back. (July 
13, 1883). 

3455. Construction and Manufacture of Tin and 
other Metal Cans, &c,: J. Maconochie, Lowestoft. (6d. 
4 Figs.)—The ys ad rim or edge of the body of the can is turned 
down anda Ys — groove is formed in the turned-down edye 
so as to allow the lid to be [fitted] or secured therein. (July 13, 
1833). 


3475. Recording and Controlling a Supply of 
Electricity : J. Hopkinson, London. (6d. 16 Figs.J)— 
In order to automatically deduct the current which flows back 
from an accumulator through the meter which registers the 
current passed into the accumulator, an electro-magnetic switch 
is used to reverse the connection of the armature of the dynamo 
motor which drives the meter, or, by means of frictional gear 
(which is situated between the meter proper and the counting 

hanism and is thrownin and out of gear by the electro-magnet), 





gether. This is effected by a single working lever in conjunct 
with asetting lever so arranged that when the setting lever is in 
one position the working lever, when moved over, pulls a rod, 
and when the setting lever is in another — the moving over 
of the working lever pushes the rod. The rod is connected to the 
two pairs of points and to two sets of signals. (July 12, 1883). 
3443. Movable Guide Wheel Enabling any Vehicle 
to Utilise the Rails of Road Railways, &c.: A. J. 
Boult, London. (J. M. Terras, Lyons, France). {6d. 2 
Figs.]—The guide comprises a small wheel with a central flange 
carried by a rigid structure which permits the guide wheel to be 
raised or lowered. (July 12, 1883). 


Electric ijping Apparatus, &c.: J. L. 
Clerc, London. [10d. 12 Figs.)—This relates firstly to the 
construction of the Pacinotti ring. The bobbins are constructed 
of insulated soft iron wire placed crosswise to the axle (i.e., in the 
direction of rotation). In order to give the projections of the ring 
the horseshoe shape, they are formed on a wooden mandrel made 
in two pieces, a layer of glue being applied between each layer of 
the coil and the sides are then hammered to compel the wire to 
take the proper form. Small pieces of soft iron are inclosed in the 
coils on which are fixed strips of insulating material. The bobbin 
is then cut through the centre and forms two horseshoe-shaped 
bobbins. The insulated coils of copper wire are wound in the 
grooves, An arc lamp consisting of several pairs of nearly parallel 
carbons with an arrangement for automatically switching the 
current to the next pair of carbons when the first pair are burnt 
out, is described. The lamp is also provided with an automatic 
cut-out. A current regular consists of a solenoid which operates 
a ~ carrying a resistance which is plunged more or less into a 
circular groove filled with mercury. In order to measure 
the number of lamp hours, a watch is stopped by means of a sole- 
noid when the current is cut off, and starts again when the current 
is put on, or the solenoid releases suitable clockwork which 
is arranged to unroll a continuous sheet of paper, and by means 
of a pencil operated by a solenoid, a diagram is traced thereon 
which gives the number of hours, and also the number of 
lamps. In secondary generators, the two wires of the same gauge 
are wound parallel, each induced wire having an inducing wire 
above and below it, and on each side of it, Insulated iron wire 
may be placed in the grooves between the wires. (July 13, 1883), 


3447. Vacuum Boxes for Paper-Making Machinery: 
H. Marsden and H. Schofield, Sheffield. [6d. 6 Figs.)— 
The antifriction rollers are partly inclosed in water troughs, hav- 
ing their inner sides movable towards the rollers by means of adjus- 
table springs,'the upper edges of the sides being provided with strips 
of rubber or other elastic material in contact with the rollers, the 
object being to reduce the friction and consequently the wear on the 
wire gauze. (July 13, 1883). 


3449. Cou —» | and Uncouplin; 
stages, Tracks, c.: J. Darling, 


of Railway Car- 
lasgow. (6d. 3 Figs.) 











to reverse the direction of the counting mechanism. Referring to 
Fig. 1, which represents diagrammatically an arrangement for 
reversing the current through the armature of the dynamo, 
FGHIJ K are the terminals for reversing the current, the con- 
tacts being connected together so that F and G and J and K, or 
G and H and I and J, are connected together. The contacts are 
operated by an electro-magnetic device consisting of a thick wire 
fixed coil connected to the terminals D and E, and a movable fine 
wire coil connected to the terminals LM. The direction of the 
current in the main coil is reversed, and that in the shunt 
solenoid remains the same. The meter may be arranged 
(when used with accumulators) to give a signal or discon- 
nect the circuit when the charge in the accumulators reaches 


a certain amount. This is effected by the counting mechanism 





operating an alarum (as in a clock) or contact mechanism. 
In order to give meters (such as those described in Specification 
49 and 3576 of 1882) a longer range, two solenoids are employed, 
one of thick and the other of thin wire,'and an electro-magnetic 
switch causes the current to pass through one or the other accord- 
ing to its amount and to operate change speed gear between the 
meter proper and dial gear. Fig. 2 shows one arrangement in 
which A and B are the two coils, C the governor, and D and E 
the two movable armatures. The operation will be easily under- 
stood on reference to the description of the meter given on page 
213 of our issue of March 9, 1883. In order to disconnect a con- 
sumer if he takes too much current, a tumbling piece is held in a 
position of unstable equilibrium by a trigger piece which, when 
opera by an electro-magnet, releases the tumbler which 
operates a contact piece to break the circuit, or the trigger piece 
may be operated by one or other of two electro-magnets, one for 
the entering and the other for the returning current, thus operat- 
ing the cut-out when there is leakage to earth. This cut-out 
may be employed without the meter. (July 13, 1883). 


3476. Producing Designs upon Pa) or other 
Fibrous or Soft Material or upon Me ic Surfaces: 
R. Brown, R. . Barnes, and J. Bell, Liverpool. 
[4d.]—A mould or intaglio is formed by forcing a gelatinous relief 
picture, obtained in any ordinary manner, into a sheet of lead or 
plaster and from the mould, the printing surface is obtained by 
casting ordinary stereotype metal or by making an electrotype, or 
the designs may be impressed upon a sheet of tinfoil, a piece of 
paper being placed between the tinfoil and the impressing plate so 
that some parts shall be left bright and others dead. (July 14, 
1883). 


3478. yg oem for Connecting or Disconnecting 
Portions of Electric Conductors: C. A. C. Wilson, 
London. (6d. 4 Figs.)}—The apparatus consists of a metallic 
box or cylinder having at its two extremities stuffing-boxes pro- 
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1 ith glands. The centre lines of the glands may be at an 
= ga another, and more than two stuffing-boxes and glands 
may be provided in each box. The box is also provided with a 
small opening at the top, which can be closed by a screw stud. 
The extremities of the conductors are inserted through the stuffing- 
boxes in the ends of the box so as to come within a short distance 
of one another inside the box. The stufting-boxes are filled in 
with suitable material and the glands tightly screwed up, Mer- 
cury is then poured in through the opening at the top so as nearly 
to fill the box, and the opening closed. The conductors are thus 
free to expand or contract, the mercury making a good connection 
between them. In another arrangement the insulated conductor 
is passed through the stuffing-boxes, and means are provided for 
introducing and withdrawing the mercury by means of a small 
box, which can be rotated around the conductors. (July 14, 1883). 


79. Constructing Sub-Aqueous Structures, such 
», &c., and AQpes therefor: W. J 
Bentley, Leeds. (6d. 4 Figs.}—The end portions of the 
caissons are made with an upper part fixed and a lower part 
movable. Referring to the illustration, a caisson formed of two 
long sides a a and two end portions such as a' a! d e, 80 as to 
inclose a rectangular space in plan, is first floated into position 
and sunk. The water is then pumped out, the material in the 
interior is excavated, and the length of work within constructed. A 
water-tight joint of any suitable kind is formed between the top of 





Poarcuiis @* Meno (Rarseo) 
fe¢ - «= (down) 





the work and the bottom of the fixed bulkhead of the forward end, 
Another caisson is meanwhile sunk as near as possible to the first, 
and the joint between the two made water-tight and the water 
pumped out. The portcullis bulkhead at the forward end of the 
first caisson is raised and the construction of the work continued 
to the forward end of the second caisson, where a water-tight joint 
is made. The end portion and the side caissons behind the first 
joint are floated off and sunk in advance. The end portion of each 
caisson comprises two short sides a', an upper fixed bulkhead d, 
and a portcullis bulkhead e. (July 14, 1883). 


3480. Apparatus for the Reception and Removal 
of House and Street Refuse: . K. Sidgwick, Sur- 
biton, Surrey. (/artly G, A. Sidgwick, Colorado, U.S.A.) 
[6d. 8 Figs.)—This consists of two boxes, one within the other, 
the outer box having a hinged lid attached thereto. (July 14, 
1883). 


3481. my tery for Governing and Regulating 
the Flow of Gases and Liquids from Gasholders or 
other Reservoirs: J. Lewis, London. [(d. 3 Figs.— 
The pressure of the confined gas or liquid is caused to act against a 
spring or other varying resistance and thus open or close a dis- 
charge orifice automatically to an extent directly proportional to 
the pressure of the escaping gas or liquid, (July 14, 1583). 


3483. Apparatus for Screening Coal: R.D. Thom- 
son, Motherwell, Lanark. [(d. 2 Figs.)—This comprises a 
large open cylinder composed of rods or bars which are fitted 
longitudinally and forman open grating. Outside the barrel and 
concentrically with it is fitted a cylinder of wire cloth or perforated 
metal. The central shaft is fitted in an inclined position. The 
coal is thus separated into three grades, (July 14, 1883). 


3484. Manufacture of Noiseless Tyres for Car- 
riage Wheels, &c.: W. H. Carmont, Manchester. 
(6d. 16 Figs.}—-This consists, firstly, ina method of and jappa- 
ratus for welding the ends of uncut grooved tyres, such as 
described in Specification 702 of 1883; the two sides are opened 
outat the ends, one being placed over the latter to form a lap joint, 
and are welded together by the use of special tools ; and, secondly, 
in an adjustable frame to support the wheel on a clip to embrace 
the hub. An adjustable lever works on a fulcrum outside the 
periphery of the wheel, and carries a tool for forcing the india- 
rubber into the groove of the wheel. (July 16, 1883). 


3486. Valves: J. Kroog, Halle-on-Saale. ' (6d. 6 Figs.) 
—The valve seat and valve proper are provided with duplicate 
horizontal surfaces, and will allow of being reversed. The seat 
is held in place by a removable valve cage which serves as a guide 
for the valve, and is held in place by a plate or bar fastened across 
its top. The valve is rounded off at its circumference, being 
guided in the cage at its circumference only. (July 16, 1883). 


3487. Apparatus for Soldering Joints of Wire of 
all Sizesand of Different Descriptions, &c.: J. T. 
Neighbour, London. [(4d.)]—The joint to be soldered is placed 
in a trough containing the solder which is melted by a spirit lamp, 
the use of the ordinary hot iron being dispensed with. (July 16, 


3489. Shears or Apparatus for Cutting Round and 
Flat Metal: J. Se London. (G. Josephs, Phila- 
delphia, U.S.A.) (6d. 4 Figs.}—The stationary arm of the shears 
is provided with an adjustable cylindrical die having perforations 
of different sizes. The movable arm carrying the shearing plate 
is provided with a toothed segment operated by a segmental pinion 
supported in bearings on the stationary arm, and formed solid 
with the handle. (July 16, 1883). 


3493. Machine or Battery Guns and Cartridges 
for the Same, &c.: H. S. Maxim, London. (sd. 
15 Figs.|—The feeding, firing, extracting, and ejecting devices are 
operated by force developed by the recoil of the breech-blocks and 
parts connected therewith. The shell of the cartridge is made 
without a flange, and with or without transverse or circumfe- 
rential grooves. The base of the cartridge is cup-shaped, and is 
fitted tightly within the shell, so that by the force of the explosion 
it will be driven back to the end of the shell. (July 16, 1883). 


3495. Chemical Deposit Current Meters Used in 
Charging and Meare gee Accumulators Employed 
for Storing Electricity: Sir D. Salomons, Tunbridge 
Wells, Kent. [4d.)—A resistance is placed in the shunt 
circuit of the meter when charging an accumulator and is removed 
when discharging it, so that the loss between charge and discharge 
is not registered. (July 16, 1883). 


3502. Rotary Web Printing Machines: G. A. 
Wilson, Liverpool. [(d. 4 Figs.)—The stereotype cylinder 
is constructed with reduced ends, which are screw-threaded, and 
fitted with flanged nuts so constructed that when screwed up they 
press against, overlap, and hold the stereotype in place. Cams 
are fitted in the interior of the rotary folding cylinder and give 
motion to blade carriers when the folding cylinder is rotated. The 
blades are either gripping or folding blades, or both. The cams 
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may be secured on shafts working in bearings forming part of the 
ends of the cylinders. The shafts are connected witii the driving 
gear by catches, so that the relative position of the shafts and 
driving gear can be altered. (July 17, 1883). 


3503. Rotary Web Printing Machines for Facili- 
tating Folding, Delivering, and Counting Sheets of 
Paper: G. A. Wilson, Liverpool. [éd. 4 Fiys.|—The 
printed sheets, after they have received one or more transverse 
folds, are collected in series close together following each other, 
and the series are transmitted at regular intervals to the cross- 
folding apparatus. The papers, after being cross-folded, are 
— and delivered in piles of any suitable number. (July 17, 
1883). 


3505. Telephonic Apparatus: J, Graham, London. 
(8d. 8 Figs.)—This relates to apparatus for long distance tele- 
phony, which comprises a direct transmitter, a relay transmitter, 
and a local receiver. Figs. 1 and 2 show one modification of the 
transmitting apparatus. The carbon block 6 is fixed firmly 
against the spring b2 by means of the screwed stem pin and bind- 
ing nuts. The screwed stem passes loosely through the front 
wall of the casing and is provided with a flat head to receive the 
sound waves. The carbon pencils ¢ have their upper ends pointed 





and resting in recesses in the block b, and their lower ends rest 
upon adjustable screws in a metallic bracket. The carbon block b 
is connected to one pole of a battery, the other pole of which is 
connected through the primary of an induction coil k to the 
metallic bracket. The terminals of the secondary coil are con- 
nected respectively to earth and to the line wire, The cores of 
the receiving instruments are divided and arranged within locally 
inducing coils attached to diaphragms and operating with receiv- 
ing coils. Several other arrangements of apparatus are described. 
(July 17, 1883). 


3510. Construction of Weighing Machines: E. 
Thomas, Aberdare, Glam. [8d. 3 Figs.|—The machine 
comprises side levers made fast to a crossbar rocking about its 
axis, a receptacle for the material to be weighed depending from 
the levers, a balance bar adjustable about the levers, and which 
can be locked or secured in its proper balancing position, an indi- 
cator dial and balance mechanism independently suspended and 
in connection with the weighing receptacle, and a retaining lever 
under independent control for grasping the balance bar, and 
thereby rendering the machine inoperative, and protecting the 
dial mechanism when supplying material to be weighed to the 
receptacle. (July 17, 1883). 


3513. Wetre,. Pie, and Mangling Machines : 

Woodfall and T. T. Mercer, Blackburn. [éd. 

2 Figs.)—‘The shaft which imparts revolving motion to the dolly 

is mounted beneath the drip board, and is operated by a toothed 

quadrant and lever, The drip board is mounted on horizontal 

pivots, and has a stud projecting into a segmental slot in the side 
framework. (July 17, 1883). . 


3519. Rolling Mills and Rolls therefor: A. W. L. 
Reddie, London. (Wilmot, Hobbs, and Co., Bridgeport, Conn., 
U.S.A.) [6d. 10 Figs.|—The bearings of the upper working 
roller are adjusted by means of screws acting on shoes which have 
inclired lower faces bearing on longitudinally movable wedge bars 
situated between the bearings and the shoes. Referring to the 
illustrations, the wedge bar F rests on the bearings b, and is ad- 
justable longitudinally by means of the handle c; it is channelled 
on its upper surface to receive the shoes d, and retain them 
laterally. The wedge bars adjust the pressure on the bearings. 
sy means of the screws G, which are operated by the worm gear- 





ing H, the worm H gearing into wormwheels on the shafts G, and 
thus operating them in opposite direction to increase the pressure 
on one bearing and reduce it on the other. By removing the 
abutment A the worm can be moved longitudinally to free it from 
the wormwheels. The feeder is composed of a tapering throat I 
and a wedge I! fitting therein and provided with a stop to arrest its 
motion into the throat when it has so far closed the latter that the 
metal can pass only in a flat and smooth condition. A stripper 
having a knife edge resting on the lower roller has its ends con- 
nected by soft metal pins with its supports. The rollers are 
composed of a hard cast steel face internally threaded and tapered 
and screwed upon a corresponding shaft adapted to receive the 
driving gear. (July 17, 1883). 

3521. Water-Wheels: A. J. Barlow, London. (F. 
Pallansch, Vienna). (6d. 5 Figs.]|—The water-wheel consists of 
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a water-tight closed drum on which are arranged the float boards 
of somewhat concave shape at their inner sides, and which are 
movably connected to the drum by hinges or pivots. Referring to 
the illustration the float boards or wings B which are concave at 
their inner sides are secured to the water-tight closed,drum A 
by hinges C. This wheel may be mounted in various ways, and 
serve as a wind or water motor for driving dynamo-electric 
generators or other machines. (July 17, 1883). 


3532. Apparatus for Sounding a Bell or other 
Soundin: or Bodies on a Buoy or other Movin 
y: C.J. ison, Limehouse, Middlesex. {éd. 
2 Figs.\—The balls which strike the sounding device are arranged 
on adisc or table secured to the buoy and provided with deflecting 
plates which direct the balls towards the sounding device. 
(July 18, 1883). 


. Electric Meter: W. McWhirter, Glasgow. 
(6d. 5 Figs.|—A soft iron needle fixed on an axis is magnetised 
by induction from a neighbouring electro-magnet or solenoid 
excited by the current to be measured, or a part of it, and is de- 
flected by another electro-magnet. Referring to the illustrations, 
the horizontal axis A carries a pointer C, a soft iron needle B, and 
an adjustable counterweight D, tending to keep the pointer and 
needle in their zero position. The vertical electro-magnet M 
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situated immediately under the needle B serves to magnetise it by 
induction. On each side of the needle B is a helix E of insulated 
wire. When used for measuring the currents the helices are both 
of thick wire, but when used as a power meter, the electro-magnet 
M is of fine wire, and is arranged as a shunt to the circuit in which 
the power is to be measured, and when used as a voltmeter both 
magnets are of fine wire, and arranged as shunts to the circuiz. 
— is also applicable for alternating currents. (July 18, 
$3). 


3535. India-Rubber Assistant Bearing Springs for 
Use in Railway Engines, &c.: G. Spencer, London. 
[4d. 4 Figs.)—Instead of making the springs solid as described in 
Specification 2145 of 1863, or recessed as described in Speci- 
fication 1435 of 1373, they are constructed with transverse 
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channels or passages so arranged that not only is all the india- 
rubber employed brought into action, but also air is allowed to 
pass freely through such channels. The illustration shows the 
india-rubber A grooved with transverse channels B. Channels 
may be formed on both sides, the corresponding channels on the 
opposite sides being situated exactly opposite one another. The 
section of the channels is preferably a parabola. (July 18, 1883). 


3536. Elimination of Nitrogenous Matters from 
Fermentable or Fermented Substances: E. R. 
Moritzand H. C. Lee, London. = [2d.}|—Phosphotungstic 
acids or their corresponding salts are used for the destruction of 
germs both in theirembryo and mature state. (July 18, 1883). 


3538, Machines for Obtaining Fibres and Juices 
from Vegetable, &c., Substances: A. W. L. Reddie, 
London. (J. Kennedy, Kingston, Jamaica). (6d. 5 Figs.J— 
This comprises a concave-shaped bed supported on blocks of 
india-rubber, a rotary drum carrying a series of bars which 
extend approximately parallel with its axis and are provided with 
teeth inclined slightly relatively to the direction of rotation. 
Beaters are hinged so that they will tend by their centrifugal 
force to swing outward and strike the materials. (July 18, 1883) 


3543. Construction of Rocking Furnace Bars, &c. : 
J. Hampton, Loughborough, Leic. [6d. 5 Figs.|—The 
two ends of each bar are bevelled off to an angle of about 30 deg. 
(or the bevels may be curved), and one end is cast with a jaw to 
receive the upper edge of a rocking bar. The bearing bars are 
constructed with a bevel to receive the bevelled ends of the 
furnace bar ; the jaws on the ends of the firebars are placed alter- 
nately next to the ‘dead plate and next to the bridge. Rocking 
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bars are pivotted on centres at each end of the furnace and the 
front bar is operated by a suitable lever and is connected by links 
to the rear bar, so that the two alternate bars oscillate in opposite 
directions. The inclined ends cause the alternate bars to rise 
and fall. The illustration clearly shows the arrangement, the in- 
clined surfaces d and h being at an angle to each other. In 
another arrangement these surfaces are parallel to each other, one 
end of the bar being continued beyond the edge of the bearer and 
resting on the outer side. (July 18, 1883). 


3544. Magazine or Repeating Firearms: W. R. 
Lake, London. (The Larsen Rijle Company, Liége.) [8d. 
16 Figs.]|—This comprises the arrangement of a cartridge maga- 
zine of a novel construction in combination with a propeller and 
elevator operated by the motion imparted to mechanism which 
opens the breech and charges the weapon. (July 18, 1883). 


3545. Freezing or Refrigerating Apparatus: J. 
H. Johnson, London. (£. Fixary, Paris), (6d. 2 Figs.|— 
A continuous freezing action is produced by the employment of 
compressed volatile refrigerating agents. The cylinders and 
valves of the compressing pump are cooled by arranging the 
pump in close preximity to the refrigerating chamber. The 
yapour leaking’ past the piston of the pump is collected in ap 
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intermediate chamber communicating with the pump and cooled 
by the refrigerator. The gas in the inter iat hamber is 
allowed to escape at a certain pressure, by means of a regulating 
valve, to the vessel containing the — refrigerating agent 
after passing through the suction and delivery valves of the pump 
and along the condenser. (July 18, 1883). 


3546. Moulds or Receptacles 0! in the 
Manufacture or Refining of Sugar: J. Duncan and 
B. E. R. Newlands, London. [6d. 4 Figs.}—The moulds are 
provided with internal wedge-shaped recesses which are unfilled 
with sugar, and allow of currents of air being employed to dry 
the sugar. (July 19, 1883), 

th 


$548. Apparatus for Expressing 
Various Matters, &e.: A. Henderson, 
(A. Désgofe and L, A. di Giorgio, Odessa, Russia). 
—This consists essentially of a screw with a decreasing thread 
turning freely in a case or pipe furnished with spirals arranged in 
acontrary sense to the spirals of the screw. e inner spirals 
may be mounted on a filtering plate. (July 19, 1883). 


3549. Washing Machines: J. Heselwood, Leeds. 
[6d. 6 Figs.]—A revolving cylinder is caused to raise the water 
from the bottom of a boiler, and to cause it to pass through the 
clothes inside the cylinder. The water is raised by buckets hav- 
ing outlets into the cylinder. (July 19, 1883). 


3560. Utilising the Rise and Fall of the Tide, &c., 
for Raising Water, &c., from one Level to another: 
Cc. M. Walker, London. [6d. 7 Figs.|—The apparatus consists 
of a closed vessel situated at the highest level of the water and com- 
imunicating therewith, and a closed vessel situated at the lowest 
level of the water arranged in such manner that while at one 
descent of the body of water the upper vessel remains full of 
water, and the lower vessel runs empty, at the following ascent of 
the body of the water, it enters the lower vessel so as to compress 
the air therein, which air forces the water in the upper vessel toa 
higher level. (July 19, 1883). 

$561. Motive Power Engines: H. E. Newton, Lon- 
don. (G. Sweanor, Montreal). (6d. 5 Figs.)—This relates to 
that class of engines in which gas or vapour generated from 
ammonia or other liquid of lew boiling point serves as the motive 
foree. The gas or vapour generated from the ammonia and used 
as the motive force is liquefied by bringing it, after being cooled, 
in contact with a column of ammonia from a separate reservoir 
into which the gas when liquefied falls. (July 19, 1883). 

$3562. Hot Air and Caloric Engines: E. Field and 
H. Aydon, London. [6d. 5 Fiys.]—In order to increase the 
efficiency of hot air and caloric engines, a small quantity of water 
is injected, and mixes with the hot gases as steam, thereby largely 
increasing the expansive force of such gases. The illustration 
represents in vertical section the retort or generator of a hot-air 
engine, having an orifice ¢ through which water is periodically 














forced and allowed to descend in small regulated quantities to 
vaporise and mix as steam with, and expand, the gases just 
prior to their passing on to do duty inacylinder. The cock e is 
controlled by the governor, and regulates the amount of water 
injected. This is also shown applied to an engine in which the 
air is used over and over again, the same air being alternately 
heated and cooled. (July 19, 1883), 

3563. Barrels or Vessels for Holding Liquids, &c. : 
C. L. Eyre, London. (G. S. Spojord, New York, U.S.A.) 
(6d. 6 Figs.|—This relates to metallic barrels in which an inner 
vessel of sheet iron is inclosed within an outer vessel of sheet 
iron, the space between them being filled with a non-conducting 
material. (July 19, 1883). 

3566. Apparatus for Facilitating Ball Practice 
with Firearms: J. H. Johnson, London. (G4. Gaupillat, 
Paris). {6d, 4 Figs.}—This consists of a tube or socket with a 
ball, bullet, and a cartridge formed so that they can be fixed into 
opposite ends of the tube. (July 20, 1883). 


3568, Motor aie: Cc. T. Wordsworth, 
Leeds, and H. Lindley, chester, [10d. 18 Figs.J— 
The charge and working pistons are connected together in the 
same line, the charge cylinder being larger in diameter than the 
working cylinder. Referring to the illustrations, the charge 
cylinder 5 is of larger diameter than the working cylinder 11, 











The admission of the charge to the working cylinder is controlled 
by a valve consisting of a small grid slide and a back pressure or 
lift valve. The charge is ignited by means of a small iron tube 
heated to redness in the muffle 28 by a Bunsen burner, and at the 
correct time for firing the charge, a hole in a small slide is caused 





to make communication between the compressed charge in the 
cylinder and the interior of the heated tube. The slide opens the 
tube at each end, but one end is almost immediately closed. Ina 
compound engine one low-pressure cylinder is caused to receive 
the exhaust alternately from two high-pressure cylinders, which are 
fired alternately, and each once in every two revolutions. A body of 
cool air at any desired pressure may be introduced into the lower 
pressure cylinder and clearance — so as to receive and absorb 
the heat of the exhaust from the high-pressure cylinders and serve 
as a medium for transmitting the pressure. 
only a single high-pressure cylinder, the charge piston is con- 
structed of smaller diameter than the working piston, and at one 
stroke compresses the mixture into a reservoir and at the next 
compresses a second charge into the working cylinder, the mixture 
in the reservoir being also admitted during this stroke to the work- 
ing cylinder. (July 20, 1883). 

3575. Voltaic Batteries: W. R. Lake, London. 
(J. M. Stebbins, New York, U.S.A.) (6d. 5 Figs,J}—The inner 
cup or cell is made with its middle section porous and has at its 
top enlarged reservoirs with depressed bottoms for holding a 
supply of the salt of the depolarising solution. The zinc plates 
are ——— in the outer cell and can be entirely covered by 
adjustable cups supplied with mercury and suspended in the 
liquid. Refering to the illustration, the carbon plates D are sus- 
pended in the cup C,the porous part of which is opposite these 
plates. The cups G are ottached to the crossbar and when raised 




















’ ‘ ene 
they surround the zinc plates F and their sides press against the 
outside of the cell C so as to completely cover the porous part. 
The zinc rods being immersed in the mercury are completely 
amalgamated. The connection with the plates F and D is made 
by means of a copper wire inclosed by an india-rubber tube E 
and terminating in a platinum button pressing against the zinc 
or carbon. The contact is secured by means of india-rubber 
clamps or springs or screws. The cup C may be made of a non- 
porous material having an inserted section of carbon. (July 20, 


3576. Water Meters: J.Imray, London. (4. Frager 
and V. Vichel, Paris). (4d. 2 Figs.}—The patentee claims: In 
water meters having the pistons of two cylinders reciprocating 
alternately, each piston governing the slide passages to the other 
cylinder, the method of testing tightness by ee | from without 
the position of the slide or its facing, so as to stop the pistons and 
the counter worked by them, and ascertain if leakage takes place. 
(July 20, 1883). 

3580. Process of and Apparatus for Purifying 
Mineral Oils: W.R. Lake, London. (4. André, Paris). 
(6d. 2 he Pen crude material is treated with sulphuric acid and 
subjected to the action of centrifugal force developed by a hydro- 
extractor. (July 20, 1883). 

3581. Manufacture of Steam Pac :J.V. Taylor, 
Ww m, Lanc. (2d.]—This consists of an india-rubber 
rote a casing of asbestos cloth cemented thereon. (July 21, 
1883). 


3588. Appliances for Making Attachment to or 
Conn Ropes or Cords ——, &c.: J. D. 
Sprague, mdon. (6d. 18 Figs.)—The appliance for con- 
necting two cords consists of a rounded piece of metal having a 
broad slot through its centre, extending about one-third of its 
whole length. A tapered hole is formed in the centre of each end 
of the connector, the largest part terminating in the slot. The 
cords are passed through the holes, and the extremities turned 
back in and towards the centye and the thickest end drawn into 
thetaper hole. (July 21, 1883). 


3592. Gas Distributor in Plastic Material for 
Stoves: H. Marlow, London. [4d. 3 Figs.}—This con- 
sists of a hollow body with the front or exposed portion perforated, 
and with projections to permit of the free exit of the flame to any 
substance placed upon it to give it the appearance of an ordinary 
fire. The bottom of the distributor is channelled, and has a recess 
for the pipe connection. The side walls are perforated. (July 21, 
1883). 


3595. Military and other Small Arms: H. C. Suft, 
London. (6d. 3 Figs.J—A safety catch retains the parts of the 
lock, and is released by the pressure of the thumb upon the head 
of the stock. (July 21, 1883 

or Similar 


3614. Manufacture of Artificial Marble 
terial e Hanover. (H. Rothe, 


3 . Heinemann, 

Hanover). [4d.}—The ‘articles manufactured from gypsum are 
heated and subjected to the action of solutions of chloride of 
calcium and sulphate of magnesia. Metallic chlorides such as, on 
subsequent treatment with metallic salts, will form precipitates 
may be added to the solution. Or the articles may be heated with 
gelatine and tannin, or pee or drying oils, the combination 
being effected by means of a solution of alum. (July 23, 1883). 

3619. Manufacture of Glassware: A.G. Brookes, 
London. (W. L. Libbey, Newton, Mass., U.S.A.) (6d.]—This con- 
sists in cooling the article and reheating the parts unequally, 
thereby producing the desired variations in colour. (July 24, 1883). 


3817. Machinery for eo —. and Grinding Me- 
tallic Tu Rods, and Bars: C. Harvey, Yardley, 
Worc.,and W. Paddock, Birmingham. [8d. 10 Figs.|— 
The polishing buffs are carried by hanging frames, The tube rod 
or bar to be polished has a to-and-fro motion, and also an inter- 
mittent or slow continuous rotary motion. The slides on which 
the hanging frames are mounted, the gearing for operating the 
polishing buffs, and the device for supplying the buffs with polish- 
ing material, are also described. (August 4, 1883). 

4602. Apparatus for Loading Vessels from Lighters: 
T. E. Heath, Northlands,Glam,. [6d. 9 Figs.)—This is 
intended principally for loading vessels with blocks of patent 
fuel or bricks. The apparatus is constructed so as to be readily 
portable and easily adjustable to sizes of the vessels. (September 
27, 1883). 

5423. Dredging Machinery: W. E, Gedge, London. 
(H. B. Angell, San Francisco, U.S.A.) [8d, 20 Figs.|—This 
has reference to dredging machines in which a series of buckets 
are secured upon an endless chain, which, together with an inclined 
ladder over which the chain of buckets is moved, is supported 
upon a boat or scow so as to be advanced as the work progresses, 
and relates to the construction of the chain and buckets, the 


In an engine having’ 





ladder and the tumblers at each end over which the chain passes, 
and to means for suspending the ladder and the pipe which conveys 
away the material received from the buckets, and to means for 
advancing the scow as the work progresses. (November 17, 1883), 


5447. Telephones: C. A. Jackson, Laurence, Mass., 
8. (6d. 6 Figs.}—The objects are to do away with the so- 
called eentral office, to enable a subscriber upon one line to com- 
municate directly with a subscriber upon another line, and to 
enable two or more subscribers to communicate with different 
subscribers from the same instrument at the same time. The 
entire series of the wires are run through each subscriber’s instru- 
ment, in any of which the receiver and transmitter can be con- 

nected. (November 19, 1883). 
Albany 


5454. Railway Rail-Joints: T. H. Gibbon, q 
N.Y., U.S.A.) [6d. 8 Figs.}—The heads of the ends to be con- 
nected are cut away to receive a connecting piece so constructed 
that it will fit the gop formed by the removed portion of the rail 
head. The head of the connecting piece is united, by means of 
side plates fitting the web of the rails, to pendent flanges which 
are adapted to engage in suitable grooves in the crossties of the 
road bed, and are provided with mortices adapted to receive a 
transverse fastening plate. (November 20, 1883). 


5476, fppusheontning Clocks: H. J. Allison, London. 
(R. W. Wilson, Newhaven, Conn., U.S.A.) [6d. 3 Figs.)—This 
consists principally of a clock movement carrying the time 
pointers, a train of wheels and power for driving the same inde- 
pendent of the clock movement and mechanism, whereby an im- 
pulse received will liberate the power, to cause the pointers to be 
turned and arrest the action of the power after synchronising 
shall have taken place independently of the impulse-giving or re- 
leasing device, ovember 21, 1888), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 








THE INSTITUTION OF CrviL ENcInEERS.—Colonel James 
Andrews, the well-known contractor of Alleghany City, 
Pennsylvania, was, on Tuesday the 26th ult., elected an 
Associate of the Institution of Civil Engineers, Colonel 
Andrews constructed the great tunnel under the city of 
Saint Louis, and built the piers of the Saint Louis Bridge, 
the foundations of which are probably the deepest in the 
world, and which at the time of their construction were 
the largest that had been attempted. Colonel Andrews 
was also the contractor for the jetties at the Mississippi 
river improvements, Mr. James B, Eads great and success- 
ful work, by which New Orleans has been raised from a 
seventh rate exporting city, to a position second only 
to that of New York. During the month of December 
last, the exports from New Orleans amounted to 
11,000,000 dols., being more than three times those of either 
Boston, Philadelphia, Baltimore, Charleston, Galveston, 
or San Francisco. The compliment paid to Colonel 
Andrews by the Institution, will we feel sure be appre- 
ciated throughout the profession in the United States. 


Leytanp Locat Boarp, LANCASHIRE — NEW WATER 
Works, —An important stage has just been reached in the 
progress of these works at the pumping station, Clayton 
Green, near Chorley, in the completion of the heading 
from the main well to the borehole, and in connecting 
same to the borehole, thus enabling the water to flow 
from the borehole into the main well. This work was 
satisfactorily completed on Thursday last. The nature 
of the work all through was necessarily attended with 
risk. The borehole is 14in. in diameter and the water 
in it, standing as it does constantly at 20ft. from the 
surface, and the heading from the main well to it being 
driven through a mixed strata at a depth of 70ft. below 
the surface, it will easily be imagined that great care and 
special management were necessary in order to effect a 
satisfactory connexion with the borehole, particularly 
also when taking into account the great force of water 
there is in the borehole, and which had to be dealt with. 
The contractor, Mr. Ebenezer Timmins, of Runcorn, has 
had two powerful pumps at work for a considerable time, 
one pump being fixed down the borehole and the other 
in the main well. These pumps, however, were found at 
a late stage of the work to be quite inadequate in keeping 
down the water, and a fortnight since it was considered 
necessary to bring into use, in addition, the two new per- 
manent pumps belonging to the Local Board. One of 
these tg as together with the two pumps of Mr. 
Timmins’, have been constantly at work day and night 
a the past fortnight, tan to their full capacity, 
and the other permanent pump also working as occasion 
required. There is therefore every reason to know from the 
severe test which has just been made in pumping, and also 
previously, that an abundant yield of water has been ob- 
tained. r. Wrennall, the engineer, went down to 
finally inspect the connexion after completion, last Thurs- 
day and pronounced the work to be in every way satis- 
factory, and gave the contractor and his men great praise 
for the manner in which they had carried out the work 
without damage or accident. In the above work an 
opportunity has been given of testing the Board’s new 
pumping machinery, consisting of engines, boilers, and 
pumps, in duplicate, the start made with the engines 
was all that could be desired, the machinery commenced 
work without any hitch whatever and_has since been 
doing excellent work. Mr. —. Clayton, of Soho 
Foundry, Preston, is the contractor for this portion of the 
works. The whole of the works are now rapidly approach- 
ing completion, the large and substantial reservoir built 
by Mr. William Crook, of Chorley, has been charged and 
tested and is now supplying the district with water. The 
water mains also have been tested—the head of water 
varying from 150 ft. to 250 ft., they are nearly ten 
miles in length—and not a single leak has happened, 
which is creditable both to the pipe manufacturers, the 
Stavely Iron Company, and also to the contractor for 
pipe laying, Mr. Edward Barber, of Preston. 
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THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. XIX. 


The French Minister of Posts and Telegraphs.— | 


We now come to the new systems of inking for Morse 
receivers. M. Lefilleul, assistant superintendent 
at the central office, has devised a system of inking, 
the object of which is to remedy the numerous 
inconveniences resulting from the ordinary method, 
by means of a pad covered with cloth and of a roller, 
the wearing out of the cloth, the fouling of the 
axis, want of rotation, constant need of wetting, 


&c. As in the Wheatstone instruments, there | 


are employed two rollers of different sizes. The 
one m (Fig. 1) of a small diameter, thinned at the 



































edges, serves the style for the impression of signals 
upon the paper band or tape. The othere, of a 
larger diameter, is grooved upon its circum- 
ference. The roller e turns in a cup filled with 
oily ink in which it is immersed to the height of 
its axis. The interval which separates the rollers 
when at rest, is very small ; it is in consequence of 
the capillary attraction that the roller m is covered 
with ink. 

The inking roller is mounted in advance of the 
anterior frame P upon the extremity of the axis of 
the ordinary Morse instrument, which is slightly 
displaced and lowered towards the right, and upon 
which, at the side of the pinion p!', there is 
mounted a toothed wheel7'!. This latter commands 
the pinion p of the axis A of the rollerstyle m. The 
axis is formed of two parts of unequal size. The 
one at the back is of a diameter larger than 
the pinion p, and its pivots abut at one side upon 
the rear frame P', and on the other side on a 
brass bridge P,). The front part is of a smaller 
diameter ; one of its extremities is reduced in sucha 
way that it may not be inconvenienced by the vibra- 
tions impressed upon it by the lever of the arma- 
ture. The other extremity passes between fingers 
of a little fork f, and across the anterior frame P 
pierced with an oblong hole T. The two parts of 
the axis are coupled together by means of a pin 
which traverses them. 

The two rollers m and e¢ are situated in front of 
the forward frame P, and the inker e, below the 
style m, which commands the piece L, fixed to the 
back of the same frame. The piece which governs 
the lever of the roller style is a little steel lever L 
(Fig. 2) bent to a right angle, and having two arms 
of unequal length. The vertical arm has at its 
upper part a recess in the form of a fork f which 
receives the axis of the roller style. Upon the 
end of the horizontal arm there are rivetted two 
small pins b b between which the end of the arma- 
ture lever La engages. A light flat spring bears 
against the vertical arm ; it is fixed upon the frame 
P, and its purpose is to break the shock of the 
roller m upon the paper, and aid its return to 
its normal position. The armature lever L a is 
divided into two parts ; the one a is a light steel 
rod reduced at the end which engages between the 
pins b b! of the horizontal arm of the lever L. The 
other, a!, isof brass and carries the armature. The 
first, a, is below the axis; the second, a', above 
it. Two screws serve for the pivots of that axis. 
The distance between the stops on the contact 
column is calculated according to the space to be 
traversed by the roller style m between the inker 
e and the paper. 

The paper, in emerging from the reel, passes 





| through a brass fork, which presses a small spring 
| first upon a guide with two movable cheeks, and 
| afterwards upon aroller placed near the feed rolls 
| and at the same height. It is thus always properly 
stretched, and yet does not offer too much re- 
| sistance. 

M. Estrenne exhibited a Morse inking receiver, 
in which the signs were arranged transversely upon 
the paper band. The ‘‘ dash” occupies the whole 
width, and the ‘‘dot” one-half the width of the 
| paper. The signals are made by a double contact 
| key, of which one contact serves to transmit the 
| positive current, and the other the negative current ; 
the emissions are short and of equal duration. On 
their arrival the currents act upon a_ polarised 
/armature which they make vibrate to the right 
| and left according to the direction of the current. 
The armature lever acts upon two distinct pens 


which one end is immersed in a reservoir of ink, 


the paper, producing the impression. 

We must also mention the automatic Morse ink 
writers with movable cores by Messrs. Rault and 
|Chassan. Among the transportable Morse instal- 


| lations the following were noticeable: (1) An old | 


portable apparatus with a box inclosing in addition 

a dial instrument, formerly constructed by MM. 
| Diguey for the service at the Tuileries. (2) A Morse 
apparatus working in four directions, erected in the 
ateliers of the Ministry. (3) A municipal apparatus 
complete with box, which is the type of the 
installations employed in the offices of 
the communes, whose importance does not 
demand the assistance of the State em- 
ployés. This apparatus, completely equipped, 
4A, is ordinarily installed in derivation ; to this 


mite end it comprises, besides the ordinary acces- 


sories, an alarum operated by a reverse 
current, and an additional resistance suitably ar- 
ranged. 

The pavilion also included a duplex Morse in- 
stallation upon the principle of the Wheatstone 
bridge, and also one upon the differential system. 
These contrivances are not novel, and we shall 
confine our explanations to an account of the 
duplex and quadruplex installation of M. Sieur, 
which is the most recent. A toothed distribut- 
ing wheel D puts the line in communication alter- 
nately with the two springs a and b forty times 
per second. The spring « communicates, through 


furnished with a small piece of chamois leather, of | 


and the other, saturated with ink, strikes against | 


| key is depressed, by 3 when the second ke 
is depressed, and_ by 2 when both are pre 
| simultaneously. He obtains these combinations 
| by a single battery in connexion with the earth by 
| one of its poles, introducing a suitable resistance in 
| the first case, and a derivation to earth in the third. 
On its arrival at the receiving station, the current 
traverses an electro-magnet, acting on one side by 
its attraction on an armature, whose spring is re- 
gulated in such a way that it will only move when 
the intensity of the current is between 2and 3. The 
other armature, polarised by a fixed magnet, remains 
| attracted by the soft iron of the electro-magnet 
when there is no current circulating in its coils. 
It is repelled when a current from the line de- 
velops a pole of the corresponding name of an in- 
tensity equal to 1 or 2; but if the intensity is such 
| that it is represented by 3, the armature remains 
attracted by reason of the preponderating action 
of the electro-magnet, which modifies the polar 
state of fixed magnet. 

There is little to be said about the Wheatstone 
and Hughes apparatus, which did not show any 
| particular novelties. We must, however, notice 
the type of Wheatstone transmitter and receiver 
constructed by M. Deschiens, and the Hughes ap- 
paratus arranged as a transmitter for submarine 
cables. The trials of this method of transmission, 
commenced by M. Ailhaud, have been continued 
by M. Mandroux under the direction of M. Belz, 
chief engineer of the telegraphs at Marseilles. The 
characteristic feature of the system is a small dis- 
tributor mounted upon each apparatus and com- 
posed of a number of metallic sectors traversed by 
a needle which communicates with the cable. One 
of the armatures of a battery of condensers is con- 
nected by a small lever, which oscillates between 
two stops communicating, the one with the 
positive pole of the battery, the other with the 
earth. The first sector that the needle traverses 
comprises five-twelfths of the distributor ; it is in- 
sulated. During all this motion the lever is in com- 
munication with the battery. There is therefore an 
emission of positive current ; one face of the con- 
denser is charged positively, and the othernegatively, 
producing a positive current on the line. The 
lever then touches the stop connected to earth, the 
condenser discharges itself, and a negative current 
is sent into the cable. The needle then passes 
over a sector which communicates with earth 
through a resistance, then it traverses another 

sector which communicates directly with earth, 

and the cable is thus discharged. A very sensi- 


A "Si B 
pee A B tive mirror galvanometer indicates the state of 
Pr, INA wal the cable after each impulse transmitted or re- 





the key A, when the latter is in a state of repose, 
with the positive pole of a battery. The spring b 
communicates, by the key B, with the negative pole 
of a second battery. When no message is being 
transmitted there is therefore upon the line a series 
of alternating emissions of current, following each 
other at intervals of 3, second. These currents are 
received, on their arrival, in a polarised relay R 
with two armatures, designed, when in a state of 
repose, to close the circuit of a local battery, each 
being provided with a corresponding receiver. The 
armature A acts under the influence of a positive 
current, and the armature B under a negative 
current. Under the action of the inversions of 


current produced by the distributor the two arma- | 


tures vibrate at a speed which does not allow them 
to close effectually the circuits of the local batteries. 
But if the key A be worked, the positive emissions 


are stopped, and the armature A of the relay ceases | 


to vibrate, places itself upon the contact, and makes 
the receiver A to operate, while the armature B 
continues to vibrate, and does not act upon its re- 
ceiver. 

If the key B be worked the opposite effect is 
produced. 
there is no current transmitted to the line, and 
both receivers are connected to the corresponding 

| batteries. 

| According toa second plan, M. Sieur effects duplex 
| transmission by means of currents the intensities 
| of which are represented by unity when the first 





If the two keys are used simultaneously | 


> ceived, and allows of the adjustments being 
carefully regulated. The current sent into the 
cable works a polarised relay. 

The receiving apparatus has also a similar dis- 
tributor, but differently arranged. At the com- 
mencement the needle acts on a small ebonite 
sector, and the relays, receiving all the current, 
perform their operation. The needle then tra- 
verses the different sectors which are in com- 

munication with the earth ; first, with a discharging 
pole, and then with earth. The cable is thus dis- 
charged at both ends. 

The Department also exhibited a sextuple appa- 
ratus by M. Meyer, of which the principle consists 
in utilising the intervals when the line remains 
free during a transmission, to effect the despatch of 
other signals of the same nature. In this system 
the impulses do not take place simultaneously, but 
successively, and in such a way as to obtain a 
maximum of work from the line. The original 
part of the system is the application of a helix 
for the impression of the signals. The two appa- 
ratus situated at the two extremities of a line are 
symmetrical, and work synchronously. Each of 
them is furnished with a disc divided into six equal 
sectors, and subdivided into twelve metallic parts. 
Each disc is traversed by a rubber or contact spring 
communicating with the line. If the two needles 
start at the same time from corresponding points, 
they will be at the same instant upon divisions of the 
same denomination. Each sector at one end is in 
connexion with a transmitting key, and at the arrival 
end with areceiver ; the six receivers are thus in con- 
nexion with six corresponding receivers, and, conse- 
quently, the signals emitted are received exactly by 
the apparatus for which they are intended. 

The receiver carries a portion of a helix corre- 
sponding to the subdivision of the transmitter, and 
inked by apad. A paper band, held by a frame, is 

| pressed against the helix each time that a current is 
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sent or received, and receives in the transverse 
direction, the impression of a dash or dot, according 
to the duration of the current. 

M. Meyer also exhibited a double apparatus com- 
prising a distributor and two independent re- 
ceivers. The disc of the receiver is divided into four 
sectors traversed by a contact spring,"which closes 
successively the circuit comprising each two re- 
ceivers working in their turns. Each receiver 
carries a complete helix that only commences its 
rotation at the moment of unlocking, which takes 
place just before the principal contact spring arrives 
upon the corresponding sector. The paper is moved 
against the helix, and is set-in movement by clock- 
work. In this system the divider or distributor pro- 


(For Description, see opposite Page). 
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duces electrically the unlocking of the transmission 
mechanism, and the operator is thus apprised of the 
moment when he ought to send the signal. 

The Baudot apparatus is well known, and has 
been often described. It will therefore be sufticient 
to recall the fact that it is based, like M. Meyer's 
instruments, upon the division of time, with this 
difference, that it does not use the conventional 
signals, but replaces them by alphabetical characters, 
similar to those of the Morse apparatus. The 
Baudot apparatus exhibited at Vienna comprised 
an installation for sextuple transmission, by which 
240 messages per hourcould besent. This arrange- 
ment included a distributor with six independent 
sectors connected each to a key having five contact 
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sy 


pieces, which, when the one or the other is de- 
pressed, produces the emission of currents upon 
‘the line by the aid of arms passing over the six 
sectors successively during one revolution. These 
currents act, on their arrival, upon the same num- 
ber of polarised relays. 

The five contacts of the key are depressed one by 
one, and two by two, thus permitting of thirty-one 
different combinations, reproduced on their arrival 
by each of the relays. The ‘‘ combiner,” a special 
instrument designed to receive the indications made 
by the relays of the armatures, transforms these 
motions into the signals transmitted by the opera- 


_ tor. 


M. Baudot also exhibited an installation of his 
system, working both simple and duplex, which has 
been practically tried with success before the 
Scientific Commission. The motors driven by the 
accumulators of MM. Barrier and Godeau com- 
municated the movement to the translator by 
means of a wormwheel. The two brushes or contact 
springs were connected to the two extreme poles 
of the accumulators arranged in series. The trans- 
lator comprised a clockwork movement, and five 
small electro-magnets having each a single coil. 
When the current begins to circulate in one of 
them, it releases a vertical armature which controls a 

' small lever ; this lever is met at a given moment 
by a cam which serves to produce the necessary ad- 
justment. The combination thus arranged receives 
its effect when the combiner, formed of two wheels 
furnished with special notches, lets the needles 
which regulate the impression, fall under the action 
of aspring. This is effected by the intermediary of 
a crank which acts upon a lever, raising the paper 
against the type-wheel. The impression of the 
characters and the movement of the paper take 
place as in all other apparatus. 

There were also exhibited a series of apparatus 
known as autographic. These were the Caselli 
' pantelegraph invented in 1856 by the Abbé Caselli, 
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of Florence, but constructed and tried in France 
between 1863 and 1866. The electro-chemical ap- 
paratus of M. Darlincourt ; the electro-magnetic 
apparatus of M. Lenoir ; the electro-magnetic appa- 
ratus of Meyer, and finally, the apparatus shown 
under the name of M. Jordery. By the latter, 
ordinary writing can be reproduced upon a paper 
band, which is unrolled by clockwork. The 
model constructed by the inventor himself bears 
evidence in its appearance and action of the im- 
perfect means he had at his;disposal tfor the reali- 
sation of his ideas, and is somewhat similar to 
the Cowper writing telegraph. It consists of two 
horizontal electro-magnets disposed at right angles, 
and each connected to a different line wire. They 
work two armatures, whose movements vary 
according to the strength of the currents received. 
Each armature carries a fork with two teeth. These 
forks cross, and the inking tube is situated in the 
interval. The operator works, by a handle, two 
transmission levers placed at right angles, and each 
connected to a small contact wheel, which moves 
over a rheostat of naked wire, and consequently 
allows currents of variable intensity to pass to the 
line. Those currents act upon the armatures and 
determine the movement of the inking tube, whose 
movements reproduce those of the transmitting 
handle. Thus any writing traced by the handle will 
be reproduced by the inking tube. 





THE HOCHHAUSEN SYSTEMS OF 
ELECTRIC ILLUMINATION, — No. IIL* 


THE arc lamps employed under the Hochhausen 
system are constructed in two forms: the first, 
called the single lamp, holding carbons of suf- 
ficient length to burn for eight hours; and the 
second, or double-carbon lamp, employing two pairs 
of carbons so arranged that upon the consumption 
of the first pair, the second is automatically 
thrown into circuit, and in this way the period 
during which the lamp is capable of burning with- 
out afresh supply of carbon rods, is extended to 
sixteen hours. Mr. Hochhausen has, moreover, a 
focus-keeping lamp for employment in lighthouses, 
or for other purposes, in which it is important for 
the centre of illumination to remain fixed in one 
spot. 

The motive power in all these lamps is obtained 
by the weight of the upper carbon-holder acting by 
gravity upon a train of wheels by which its descent 
is controlled, and the electrical regulating apparatus 
depends for its working upon the differential action 
of two pairs of solenoids, one of which is included 
in the main circuit of the arc, and the other, which 
is of much higher resistance, in a shunt circuit 
thereto. In each of these is a pair of iron cores, 
which are drawn more or less within the coils, ac- 
cording to the strength of the current passing 
through them. The core of the solenoid, which is 
included in the main circuit, is weighted so as to 
drop the moment that the current is interrupted, 
and so allow the upper carbon to descend on to the 
lower, but as long as the lamp is working in its 
normal condition this weighted core is held up 
within its coil, and the length of the are is con- 
trolled by the movements of the core of the shunt 
coil, and this, in its turn, is affected by the varia- 
tions of current passing through its coil, which are 
inverse to those in the arc. 

Referring to the illustrations, Fig. 13 is a general 
view of the single carbon lamp, the doors of the 
case being open in order to show the internal 
mechanism, which isshown more in detail in the 
diagram Fig. 15, all the superfluous parts and 
fittings being omitted for the sake of greater clear- 
ness. In this figure, X and Y are the upper and 
lower carbons respectively. The terminals of the 
lamp at which the current enters and leaves it, are 
marked + and —, the arrows indicating the direc- 
tions of the currents in traversing the apparatus. 
H is the upper carbon-holder to which is attached a 
rack (shown in the figure), and which gears into a 
pinion forming part of the feeding and controlling 
mechanism. <A and B are the regulating solenoids, 
the upper of which, wound with thick wire, is, it will 
be seen, included in the circuit of the arc, and 
when in action, holds up within it, its core, to which 
the weight M is attached. To the core of the shunt 
solenoid B—which is wound with fine wire of a 
high resistance—is attached, by means of a pair 
of links, the lever G G, which tends to draw 
the core out of the solenoid, by the joint action 








* See ENGINEERING, pages 24 and 127 ante, 








of the dead weight C and the spring K, the tension 
of which is adjustable by the screw 8 and bell-crank 
lever T. The feeding and releasing mechanism, the 
framework of which is attached to the lever GG, 
consists of atrain of wheels driven by the rack on 
the upper carbon-holder, and controlled by the 
vibrating pallet P and escapement wheel E with 
which it works, and this pallet and wheel can be 
fixed or released by a locking bar (shown above the 
lever T) which engages with the point of a vibrating 
fly attached to the pallet. 

The action of the apparatus is briefly as follows : 
The current, in traversing the lamp, has two routes 
open to it, one through the carbons across the arc 
and through the solenoid A, the other, as a shunt 
to the are circuit, through the high-resistance helices 
B. If the are become too long, a larger proportion 
of thecurrent will be diverted through the shunt 
coils B, and their cores will be attracted, drawing 
down with them the lever G, and therefore the 
train of wheels controlling the feed. The vibrating 


arm of the pallet will thereby be released, and in| ‘ 
| and B is the holder of that which has nearly burnt 


its oscillations will allow the escapement wheel to 
rotate tooth by tooth, and so will feed the upper 
carbon downwards, until, through the diminution of 
the resistance of the arc, a smaller proportion of the 
current is transmitted through the shunt coil B 
which is no longer capable of attracting its core 
against the opposing influence of the counterweight 
C and tension spring K ; the core therefore rises, 
and with it the controlling train, the pallet arm 
coming into contact with the locking bar is held in 
its place, the train is stopped, and the upper carbon 
is held in a fixed position until another change in 
the resistance of the arc takes place, when the pro- 
cess is repeated. 

Iu will be observed that as long as there is a 


current passing from one carbon to the other it | P 


must traverse the coils of the solenoids A, which are 
included in the same circuit, and the weight M is 
held up in the position shown in the diagram. The 
moment, however, that the current is interrupted, 
either through the breaking of a carbon rod or from 
any other cause, the weight M drops on to the end 
of the lever G, performing suddenly that which, 
under ordinary circumstances, the solenoids B do 
gradually ; the upper carbon is released entirely 
from the regulating train, and, dropping on to the 
lower carbon, restores the circuit through the 
carbons and the coils A ; the weight M is once more 
lifted off G, and the spring K is then able to sepa- 
rate the carbons and establish the arc. 

In order to guard against the very remote possi- 
bility of a series of lamps becoming extinguished 
through the feed of one of them being stopped by 
any derangement or obstruction in the regulating 
mechanism, each lamp is provided with an auto- 
matic switch (not shown in the drawing), whereby 
the offending lamp is instantly cut out of circuit 
without affecting the performance of other lamps 
operated by the same current; and, by another 
simple device, this same switch or ‘‘ cut-out” is 
thrown into action when the carbons, in their con- 
sumption, become so short that there is danger of 
the fittings of the lamp being injured by the heat 
of the are through either radiation or conduction. 

Fig. 14 is a sectional elevation of the double 
carbon or sixteen-hour lamp, together with its 
globe and globe fittings. The principle of action, 
as well as the details of construction, of the feeding 
and controlling mechanism of this lamp are identi- 
cal with those of the single lamp just described, 
but it is, of course, larger, and there are in it 
certain devices and points of interest which are not 
possessed by the smaller instrument. B and B? 
are the two upper carbon-holders, while H® is the 
holder common to both the lower carbons. CCare 
the main circuit solenoids, and L the weight attached 
to their cores. The two shunt helices are shown 
at DD, while a b G and G! represent some of 
the parts of the controlling apparatus, which is re- 
peated for each pair of carbons, the two trains being 
quite separate and distinct from one another. The 
lower part of the figure illustrates the method of 
fixing the lower carbons, as well as the fittings of 
the opal glass globe H®. The whole arrangement 
is very compact and ingenious, and gives great 
facilities for fixing or removing the globe or re- 
placing the carbons when consumed. Above the 
globe is a hood K*, surmounted by a tube or 
chimney K’, constructed of thin sheet metal, which 
slides after the manner of a telescope into a similar 
tube K®°, which is attached to the base-plate A? of 
the regulating portion of the lamp. By this 
arrangement the carbon-holders are protected from 








dust and injury, and the arc is shielded from dis- 
turbing currents of air. 

It is obvious that, as the object of employing 
two pairs of carbons in one apparatus is to double 
the period during which a lamp will keep in opera- 
tion without attention, a lamp would be useless for 
that purpose, unless it were provided with an au- 
tomatic arrangement whereby the consumption of 
the one pair of carbons should start into operation, 
the second pair held in reserve ; and it will be re- 
membered* that in the double-carbon lamp devised 
by Mr. Brush this was effected by a couple of jam- 
ming washers of peculiar construction encircling 
the carbon-holders, and acted on by a lever and 
solenoid. In the arrangement adopted by Mr. 
Hochhausen the second or reserve pair of carbons 
is held up by a detent until the first pair has 
descended to a certain point, when it is released 
mechanically, and is immediately started into 
action. This arrangement is shown in Fig. 16. 
A and B are the two upper carbon-holders, of 
which A is that belonging to the reserve carbon, 


out. Each is provided with a projecting stud or 
stop marked m and n respectively, and the rod A 
is kept from descending by its stop m resting 
against the point of the bell-crank detent D, which 
is pivotted at C, and held up against m by the 
tension spring S. The vertical distance between 
mandn, when both carbons are new, is equal to 
the length of carbon to be consumed, and when the 
carbon attached to B is approaching its finish the 
projecting stud n, pressing on the detent lever D, 
and overcoming the tension of the spring §, de- 
presses the right-hand arm of D, and thereby 
releases m, allowing A to descend and establish 
the arc between the carbons of its corresponding 
air. 

In all the Hochhausen lamps the framework of 
the apparatus is carefully insulated from every part 
through which the current is transmitted, and the 
suspension rods H* and H’ (Fig 14) are thickly 
glazed with porcelain, so that accidents from shocks 
through handling the lamp are rendered impossible. 

The performance of these lamps is exceptionally 
steady, as was well illustrated in the late Inter- 
national Fisheries Exhibition, when the principal 
promenade was illuminated by twenty-five Hoch- 
hausen lamps driven in a single circuit by one 
machine of the type illustrated in our first article.+ 








BRITISH NAVAL GUNNERY. 
(Continued from page 182.) 

Armour.t-—Having seen how the guns are con- 
structed, what projectiles are fired from them, and 
what powder is used for propelling the projectile, 
we will now turn briefly to the other side of the 
question, and see what means are employed for 
defence. We shall, however, limit our remarks to 
the latest forms of armouring, introducing one 
or two of the earlier types in order to show in 
which direction improvements have been made, 

Armour in ships may be said to consist of four 
parts : 

1. The armour plates which are intended to keep 
out the projectile. 

2. The fastenings which secure the armour to the 
ship. 

5 The backing upon which the armour plates 
abut. 

4. The inner skin which supports the whole struc- 
ture, and serves to keep out splinters and pieces of 
shell that may get through the armour and 
backing. 

The sections of armour on the following page will 
illustrate how the several parts are placed, the 
plates being of wrought iron, and the stringers and 
backing of wrought iron or steel. Of late years, 
since the manufacture of steel has made such rapid 
progress the use of this metal has many supporters, 
and probably ere long we shall see its introduc- 
tion. 

Experiments that have been made up to the 
present time, firing against wrought iron and steel, 
have shown that though the former metal owing to 
its softness was easily penetrated as compared with 
steel, but that the effects are relatively local. The 
projectile makes a hole, and the remainder of the 








* See ENGINEERING, vol. xxxi., p. 86. 

+ Ibid., page 27 ante. 

t The question of armour is somewhat beyond the scope 
of the present articles, it is therefore referred to only very 
briefly. Wesball on a future occasion deal more fully 
with the subject in a separate series: 
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of two calibres. They are made thus as giving 
the best shape, both for penetrating armour and 
overcoming the resistance of the air. It also 
appears to possess a maximum of strength, and in 
penetrating armour it acts as a wedge and tears 
through the armour, bending the plate back and 
forcing it into the backing round the edge of 
the hole. A projectile which does not break or 
alter its shape, 1s the best for armour piercing, 
because the work done in breaking up or altering 
the form must all come out of the energy stored up 
in the projectile, and is therefore lost for the pur- 
poses of penetration. — It is for this reason that 
steel and jacketted projectiles are better than cast- 
iron ones, which nearly always break upon im- 
pact. f 
It may be useful to see how the penetrative 
powers of different guns are compared, we there- 
fore give the following formule, which applies to 
ogival-headed shot. 
If W = weight of projectile. 
y = radius of projectile. 
s = velocity on striking. 
E = kinetic energy. 
kinetic energy per inch of shot’s circumference. 
= thickness of iron plate the projectile can pierce. 
1= thickness of iron it can penetrate without per- 
foration, : 
Then E = = and ¢ = a 
2y 2r* 


iu il 


Se 


Also Captain A. Noble, F.R.S., gives as : 
e=2iae* 
and 
2.035 . e “ 
e = 860t7°*; where ¢ lies between 10 in. and 20 in. 


» where tis between 4 in, and 10 in. 


The foregoing formule were deduced from along 
series of experiments. 

We publish on the preceding page a Table of 
particulars of the naval gun now in service. 


(To be continued.) 


ELECTRIC LIGHTING NOTES. 

Tue works of Messrs. Martin, Sons, and Co., of 
Lindley, near Huddersfield, have been lighted by the 
electric light by Mr. Wilson Hartnell, of Leeds. The 
installation includes three Crompton-Biirgin dynamo 
machines, nine Crompton-Crabbe are lamps, and 
twenty-nine Swan lamps. Eight of the are lampsare 
fed with a current of fourteen ampéres each, and one 
placed in the dye-house for matching colours, with 
twenty-eight ampéres, The entire installation is very 
successful. 





The Electric Lighting Committee of the Leeds Cor- 
poration have conditionally accepted the tender of 
Messrs. Paterson and Cooper, of the St. Paul’s Tele- 
graph Works, London, for the lighting by electricity 
of the library portion of the new municipal buildings 
which are to be opened in Easter week. The con- 
tractors undertake to carry out the work for 1500/. 
The dynamo machines will be driven by two of Messrs. 
Crossley Brothers’ twelve horse-power Otto gas engines 
of the improved type. The engines have already been 
purchased by the committee, and the work in con- 
nexion with the electric lighting is to be completed 
within two months from the acceptance of the tender. 

It has been decided that the Jablochkoff Electric 
Light and Power Company shall be wound up volun- 
tarily with a view to reconstruction, under the super- 
vision of the Court. This will be a matter of surprise 
to many, who knowing that the company started with 
a good system, and has not spent much in perfecting 
its apparatus or in advertising itself, imagined that 
it had at least not lost much of its capital, even if it 
has not made any profits. The extension of the 
Jablochkoff system on the Continent, coupled with its 
extreme simplicity, appeared to promise for it a far 
more successful career here than its promoters have 
succeeded in securing for it, and it is difficult to com- 
prehend why it is that its operations have been so 
limited. The company was established in the latter part 
of 1882, with a capital of 300,000/. in 60,000 shares of 
dl. each, The electric light fever was already on the 
wane, and 20,000 shares only were subscribed by the 
public, representing, however, a cash capital of 
100,000/. ‘I'wenty thousand fully paid up shares were 
issued as the price of the patents, and the same 
number remained unissued. The directors agreed to 
give 50,000/. in cash to the promoters, The wisdom of 
directors who deliberately pay away hard cash for 
patents, however valuable, when the vendors are 
willing to sell for shares, is always questionable, and 
in this case the balance sheet submitted to the 
meeting showed other facts which cast still more 
serious doubt upon the good policy of the management. 
It is a pity that a company which has an established 








reputation, a capital system and valuable contracts, 
and whose assets exceed its liabilities, should have to 
resort to winding-up for the purpose of reconstruction, 
although the process is no doubt a convenient one in 
some respects. We have always had a high opinion 
of the Jablochkoff system, and trust that it may soon 
again be to the front under more favourable conditions. 
On the evening of last Friday a party of gentlemen 
from the Admiralty, the War Office, and several foreign 
governments, met at the works of Mr. Peter Brother- 
hood in Lambeth to witness the trial of a new search 
light, constructed by Messrs. Siemens Brothers for 
Mr. Gordon Bennett’s yacht Namouna. The beam was 
projected across the Thames on to the clock tower of 
the Houses of Parliament, and elicited the unanimous 
admiration of all the spectators by its extreme con- 
centration and remarkable brilliancy. The optical ar- 
rangement is a long focus holophote of the third order, 
consisting of a central lens and four concentric rings, 
the whole being about 22in. in diameter. In the front 
of this there is mounted, in a hinged frame, a sheet of 
plate glass to protect the lenses, which become warm 
from the heat of the arc, from splashes of sea water 
and spray. The lamp is fed by a current of 100 am- 
péres, and is regulated by hand. The upper carbon 
is set behind the lower one, so that the crater is 
turned towards the lenses, and nearly all the light 
directed towards them, and to still further increase 
this effect the lamp is inclined at such an angle that 
the glowing surface of the carbon is approximately 
vertical, and parallel to the general plane of the 
holophote. When alternate currents are employed, 
and the carbons consequently consume symmetrically, 
the lamp is placed, of course, in the usual position. 
The motions of the carbons are regulated by a hand- 
wheel by which either or both of them can be moved, 
while their appearance can be observed through 
several coloured glass windows in the casing. To in- 
sure that the luminous centre shall be maintained in 
the optical focus of the instrument an image of the 
carbons is projected on to a ground-glass screen by 
means of a lens and a mirror, and thus it can be seen 
at a glance if the consumption of either carbon is 
greater than that for which the gearing is arranged. 
The whole apparatus is mounted upon trunnions carried 
in two arms united to a vertical axis capable of rota- 
tion, and thus the light can be turned in any direction 
whatever. The arms are hollow, and serve as passages 
for the leading wires from the lamp; these are con- 
nected to permanent sliding contacts on the central 
axis, moving over corresponding contacts on the base. 
There is a graduated circle upon the base, and a similar 
quadrant upon the casing containing the lamp, and by 
their aid the light can be directed on any spot whose 
position has been found during the daytime by means 
of a theodolite or similar instrument. This arrangement 
is more particularly intended for service onland. Special 
pains have been taken to prevent the objectionable 
heating which has characterised nearly all search light 
apparatus in the past. The casing is made of ample 
size, and has double sides, around and between which 
a vigorous ventilation is maintained by air inlets and 
outlets, below and above. Over the arc there is erected 
an escape pipe, protected by a hood, for the exit of the 
heated gases which rise directly into it, and so 
efficient is the arrangement that no part of the exterior 
of the apparatus becomes more than pleasantly warm 
to the hand. There is also an apparatus for trans- 
mitting signals by the Morse code, which has the 
advantage of allowing signals to be sent with the 
whole beam of light, either concentrated or dispersed 
by means of an additional lens—a result which has not 
been hitherto obtained. There is ample ventilation of 
the lantern. The current is produced by a Siemens 
generator of the type D, connected direct to a Brother- 
hood three-cylinder engine by an elastic coupling, and 
running at 550 revolutions per minute. Thus it will 
be seen that the chief feature of novelty consist in 
the absence of a reflector and the use of a holophote. 
By this means a very narrow and concentrated beam is 
produced, while the long focal length of the lenses 
permits of the arc being kept at a safe distance from 
them. This latter is a most important point, as 
hitherto the glasses have often suffered from the heat 
and flame emitted by the arc. As to the general 
arrangement, there is little to be said, except that it 
displays that minute attention to detail and points of 
practical importance which more often makes the 
difference between success and failure than do matters 
which create greater scientific interest. The bridge 
of a steamship is a very different place from a labora- 
tory, or even from an engineer’s shop, a fact which 
electricians have eften forgotten in the past. 








STEEL FOR MILITARY PURPOSES. 

THE manufacture of steel and its application to military 
urposes was the subject of a lecture given at the R.A. 
nstitution, Woolwich, on March 6, by Captain G. Mac- 

kinlay, R.A. Major-General H. H. Smyth, R.A., com- 
manding the garrison, was in the chair, and drew atten- 
tion to the growing importance of the subject. 

The manufacture and progress of mild steel having been 





alluded to, a few words were said about the tests required 
by the Government from the manufacturers; the limits 
allowed being rather narrow and difficult to attain, espe- 
cially when large ingots are provided, where the qualities 
of the upper and lower parts must of necessity differ con- 
siderably. During the last few months, however, the 
limits of temperature allowed for tempering in oil have 
been much widened. For gun steel, a comparatively low 
tenacity, but considerable elongation before fracture is 
demanded. as safety is essential ; it used to be said, until 
about fifteen months ago, when the — of wrought-iron 
coils was given up, that though steel was strong, it could 
not be trusted. ‘*‘ Nous avons —- tout cela,” and guns 
are now made altogether of steel. Every effort is made to 
insure safety, and the advances lately made in steel 
render this quite possible, though with the heaviest 
ordnance for which very large masses of steel are forged 
the greatest skill and care are needed 

With heavy gun carriages, cast steel is now largely 
employed as ie as steel plate ; for some purposes, how- 
ever, as for instance for the trail eye of a field gun 
carriage, which is subjected to considerable vibration and 
jar, wrought iron is still preferred. Steel has been a good 
deal used in fcr mine armour-piercing shells, but their 
high velocities and the increased leoduan of armour has 
imposed strains upon them which they have not yet 
satisfactorily withstood, though moie progress might 
doubtless be made, if money were granted for experi- 
ments on a large scale. It appears that considerable 
progress has been made on the Continent in this direc- 
tion. 

Tubular steel is now used for a variety of purposes, ¢.9., 
for shells of large capacity, for parts of torpedoes, electric 
contact mines, rocket-cases, axle-trees, &c. 

Compound armour is composed of about one-third of 
steel of a harder quality than that used for guns (about 
.8 per cent. of carbon), as by its hardness it is intended to 
break up a shell on striking, while the toughness of the 
wrought-iron, of which the rest of the plate is made, tends 
to hold the mass together and to prevent cracking. 

Although Great Britain produces a great deal more 
steel than any other nation of the world, it seems that 
some French and German works can make ingots of 
greater weight than any produced in England, and the 
plant of some foreign works is on a larger scale than any 
of ours; for instance, the 100-ton hammer of Le Creusét 
is larger than any English one; as the successful forging 
of large masses of steel necessary for very heavy guns 
appears to need very powerful plants, this point seems to 
be worth considering, from a military point of view. 

A short discussion then ensued, when Captain Orde 
Browne drew attention to a9 in. shell of Sir J. Whitworth’s 
which had penetrated 18in. of wrought iron, at an ex- 

riment last year for the Brazilian Government, when 
Mr. Whinfield stated that no similar projectiles had yet 
been made for that foreign power. 

The departments of the Royal Arsenal and Royal 
Small Arms Factory, Enfield, exhibited a variety of steel 
articles ; the only other manufactory represented being 
the Royal Gun Factory which sent a gun hoop and a 
complete set of test pieces for a gun tube. 

Small pieces of compound armour plates were sent by 
the only English manufacturers, Messrs. Cammell and 
Co. and Sir J. Browne and Co.; Sir J. Whitworth 
exhibited a fine long 9in. shell whose performance is 
already recorded. The Landore-Siemens Steel Company 
showed mild steel bars tied into complicated knots. The 
Steel Company of Scotland, test pieces used for shipbuild- 
ing purposes. Messrs. Hadfield and Co., a large number 
of fine castings which had borne rough usage by bending 
without being broken. The dephosphorising process was 
illustrated by two samples of steel rails from Messrs. 
Bolckow, Vaughan, and Co., and alsobyspecimens made in 
various places and sent by Mr. P. Gilchrist. The ingenious 
tubular shells with drawn-out heads and folded-in bases of 
Mr. Delward attracted a good deal of attention, and Mr. 
Welsh (Royal Gun Factory) showed some beautiful speci- 
mens of nearly pure iron which had been melted in small 
crucibles. Diagrams, &c., were kindly lent by the School 
of Mines, South Kensington Museum. 








ELECTRICAL ENGiNEERING.—The final lecture of this 
series was delivered by Mr. John C. Fell in the reading- 
rooms of the Society of Engineers, Westminster Cham- 
bers, on Monday evening, March 10, Mr. Arthur Rigg, 
president, in the chair. The lecturer concluded ths 
series by an explanation of the nature and action of 
secondary batteries. He pointed out their most valuable 
functions for the regulation and storage of the electrical 
current in any case of electric light installation, the 
steady supply of a uniform current being thereby in- 
sured, and the danger of sudden darkness from the stop- 
page of the generator thereby obviated. Mr. Fell con- 
cluded with an account of some novel results in thermo- 
electricity. 





RalLway Procress in New SoutH WA.LEs.—The open- 
ing of an extension railway from Goulburn to Tarago took 
place on January 3. The new line has its junction with 
the Great Southern Railway at 137 miles 47 chains from 
Sydney, and 3 miles 40 chains from Goulburn, and it is 
20 miles 20 chains in length. The works are of a mode- 
rate character, the gradients being easy and the curves 
few in number, and principally of large radii. The 
gradients vary from 1 in 40 to lin 2640, 3 miles and 31 
chains being level ; and there are twelve curves of a total 
length of 5 miles, varying from 15 to 160 chains radius. 
There is only one over-bridge, built of timber on brick 
piers. As there are no large streams between Goulburn 
and Tarago, only a few 26ft. spans of timber viaduct 
have been requisite, in addition to a large number of 
—_ timber flood openings, brick culverts, and box 

rains, 
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face is elliptic, and, consequently, all danger of 
scoring, or wearing into grooves, is avoided, and a 
flat surface maintained. Indeed, it is found that 
the longer it works the better the surface becomes. 
The bearings throughout are of ample proportion, 
and, owing to the efficient lubrication, the wear on 
them after prolonged work is found to be exceedingly 
small. The reciprocations of the pistons, as we have 
already explained, are only one-half as numerous as 
with ordinary direct-acting engines for a given axle 
speed, which at high velocities is a matter of the 
greatest importance. 

These engines have been used for a considerable time 
for driving dynamo-machines for electric lighting and 
have proved exceedingly efficient. They are fitted 
with a very sensitive governor, so that the speed is 
uniformly maintained under varying conditions. We 
would also call the attention of our readers to 
the spring coupling for connecting the engine and 
dynamo shafts. It is generally found that as more 
wear takes place in the shaft bearings of direct-acting 
engines than in the dynamo shafts, the two shafts get 
out of line, and a rigid coupling causes great strain on 
them, and besides this the small variations in the 
rotating force and speed of the engine are transmitted 
to the dynamo, resulting in probable injury to the 
armature, flickering in the lamps, and other objections. 
This coupling has been designed to obviate these 
defects, and is found to answer its purpose satisfac- 
torily. It will be seen from the section in Fig. 1 that 
there are two ordinary couplings, one on each shaft, and 
between these are two discs, which are held together, 
and in contact with the engine coupling, by bolts and 
springs. One of these discs carries pins which engage 


in the dynamo shaft coupling, and is thus kept con- ' 
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centric with it, although free to slide on it, while the 
other disc, which is of wood, is carried by the ee 
| shaft, and is free to twist throug sh a small angle 


tive to the engine shaft. 
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Reco ORD OF TRIALS. 
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: 5 : 
= << - 
: = - 
- 3 
ot = 
25 =5 
Pe he a 
Ib. horse- Fahr Fabr. 

power. deg. deg 

49 72 44 

108 76 51 
79 74 61 

121 78 51 
65 58 52 
48 66 44 
129 i 78 638 
87 3 75 49 
77 y 70 50 
58 2 47} 67 
82 29. 83 51 
45 14.5 46 50 


E ngine ¢ ylinders 7 7 im. np, diameter, 6 in. stroke of piston. 


The action of the coupling is as follows : 
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i 
2 
5. 5 7 
14.5 42.6 } 
20.9 43.3 3 
11.98 49.6 z 
12) 488.7 
40.7 Ib. mean of 
12 trials, 


The springs are tightened up sufficiently to produce 
frictional contact between the surfaces of the discs, 
when the minimum amount of work is passing through 
in the turning effort, or speed, 


causes the frictional surfaces to slip, and the bolts to 
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twist through an angle depending upon the amount of 
increase, thus producing additional compression of the 
springs, and consequently additional friction between 
the dises and the engine coupling, and providing for 
the additional work to pass through it, which is then 
transmitted to the dynamo shaft coupling by the pins 
in the pin disc. As the driving power or speed 
fluctuates the work stored in the springs by the ex- 
cessive compression is given out, thus equalising the 
power or speed. 

After a protracted trial one of these engines has 
been adopted by the Admiralty at Portsmouth for the 
only permanent installation in the dockyard. 

We append particulars of some rather elaborate ex- 
periments which were carried out at the makers’ works 
in order to test the steam consumption per brake 
horse-power. Steam was supplied from a small por- 
table boiler near the engine, and was measured by 
immersing the exhaust pipe in a tank 29? in. inside 
diameter, containing water 42 in. in depth at a known 
temperature. 

At the end of the trial the exhaust pipe was re- 
moved, and the quantity and temperature of the water 
again taken, the difference of quantities, after allowing 
for expansion of the water due to the increase of tem- 
perature, being the amount of steam condensed during 
the trial. The power given off by the engine was 
measured on a dynamometer having an arm 243 in. 
long, to which the cord for carrying the weights was 
attached. The engine speed was measured by a fixed 
indicator previously checked, and which was again 
checked during the trials by a counter applied to the 
shaft end. It is probable that with a larger boiler the 
steam consumption per horse-power would be less, as 
there was evidence of considerable priming during the 
trials. 

It is hardly necessary to comment upon the results 
above obtained, but we may say that 40.7 lb. average 
consumption of steam per brake horse-power is very 
satisfactory, considering that the engine was running 
at a mean speed of nearly 900 revolutions per minute. 








‘*THE CREATORS OF THE AGE 
OF STEEL.” 
To THE Epitor OF ENGINEERING. 

Sir,—My attention has been called to the fact, that 
Mr. Carulla, the general manager of the Landore Siemens 
Steel works, stated at the Royal Institution that ‘readers 
of the technical papers may have seen from from Mr. 
Mushet’s indignant letters that Mr. Jeans (in ‘‘ The 
Creators of the Age of Steel”) has done him scant 
justice, as he is far from regarding Mr. Mushet as one of 
the ‘“‘creators of the age of steel.” Such a statement 
coming from a gentleman like Mr. Carulla has led me to 
re-examine the point in question; and I find that Mr. 
Mushet’s patent of September 16, 1856, which was his 
first patent, was for applying a mixture of ‘‘ oxide of 
manganese, and such carbonaceous matter as bituminous 
coal,” reduced to ‘‘small pieces or powder,” to molten 
iron purified by airin Martien’s process. But then I 
find that four months’ previously (on May 31) Sir Henry 
Bessemer specified in his patent the use of oxide of man- 
ganese in the powdered state; and five months pre- 
viously (March 15) Sir Henry specified the use of car- 
bonaceous matter, such as charcoal, anthracite, &c., in his 
converter for the purpose of improving the iron or steel 
produced in it. This is the fact that Mr. Mushet care- 
fully omits in all his different explanations, vindications, 
or self-glorifications ; and besides there is the inexorable 
fact that all Mr. Mushet’s patents up to February, 1859, 
were taken out for the Martien process, which Mr. 
Mushet himself now describes as ‘utterly worthless.” 
In his second patent Mr. Mushet proposed to use car- 
bonaceous matter only, such as coal dust (no manganese). 
In his first two patents of September Mr. Mushet men- 

‘ tioned iron only (no steel) as the result of their use; but 
Sir Henry’s patents of March and May both mentioned 
steel. It was not till his third patent (September 22) 
that Mr. Mushet mentioned the use of manganese without 
coal for producing steel, while Sir Henry had mentioned 
the use of manganese separately for producing steel in his 
patent of May 31. 

Is it any wonder that Mr. Mushet’s own friends would 
not pay 501. for his patent? Is it any wonder that a man 
who represents his patent for the improvement of an 
*‘utterly worthless process” as a discovery even more 
valuable than that of the ‘‘ Bessemer process,” is ‘‘ in- 
dignant ” at the real facts being brought to light? If I 
were to describe as a creator of the age of steel a man 
whose ‘“‘invention” appears to consist in patenting for 
in “‘ utterly useless process ” the use of the materials that 
another man had, four}! months previously, specified 
the use of in his own invaluable process, I should feel 
that the evidence of facts and the dictates of truth would 
alike convict me of a wilful perversion of language. 

The man I have done “‘ scant justice” to is Sir Henry 
Bessemer, for I omitted to give the date of his patent, 
which had specified the use of manganese in the Bessemer 
converter before Mr. Mushet knew of the existence of 
the Bessemer process; but I-shall take care that in the 
new edition of ‘‘ The Creators of the Age of Steel,” now 
in preparation, the exact facts as to his honourable 
priority will for the future be placed beyond contradiction 
by any sane man, 

Iam, yours, &c., 


W. T. JEANS. 
Brixton, March 10, 1884. 





SCOTCH PIG IRON. 
To THE Epiror oF ENGINEERING. 

S1r,—In reference to the quantity of Scotch pig iron 
referred to in your ‘* Notes from the North” in ENGINEER- 
ING of the 7th inst, I may say that from my experience 
in testing cast iron—which has extended over fully ten 
years past in connexion with contracts entrusted to my 
charge—I do not notice any practical difference in 
strength. The usual specified test for a bar of 36 in. span, 
2in. deep, and lin. broad, is 3360 1b. applied at centre. 

Taking the averages of my tests of ordinary Glasgow 
foundry iron since 1873, I tind that the average breaking 
strength is not far off 3800 1b. Bars broken in 1874 giveabout 
3700 1b., and bars broken in 1883 give about 3800 lb., these 
averages being obtained from nearly 1000 bars broken in 
each case. 
am, 


Tam, &c., 
Glasgow, March 11, 1884. W. J. Mittar, C.E, 








ELECTRIC GOVERNORS FOR STEAM 
ENGINES. 
To THE Epiror or ENGINEERING. 

Srr,—Having noticed in your journal a controversy in 
relation to electrical governors for steam engines, I would 
say that as early as 1877 I myself made a model of a 
regulator of this kind, which was afterwards the subject 
of a patent inthe United States. Since then I have made 
several modifications of this regulator. 

In the winter of 1880-81 I made a regulator operating 
in the following manner : 

On the stem of the throttle valve of a Wilcox and 
Babcox engine was placed a gear, and on each side of this 
a shaft also geared, between these a double-toothed pawl 
was made to vibrate, driven by the engine. If the pawl 
engaged the lower ratchet, it slowly closed off the supply 
of steam from the engine; if it touched the top ratchet it 
slowly opened the valve and allowed more steam to enter 
the cylinder. The pawl was drawn in a downward direc- 
tion by an electro-magnet of high resistance connected in 
multiple arc, the same as the lamps in the circuit, the 
resistance being about twice as much as the resistance of 
one of the lamps. The pawl was drawn away from the 
electro-magnet by a spiral spring, which could be ad- 
justed by a screw. If the electromotive force of the 
current went beyond a predetermined point the electro- 
magnet pulled the pawl downward and closed off the 
steam, which slowed up the engine until the strength of 
the magnet and the tension of the spring balanced each 
other. 

If more lamps were added to the circuit the spring 
pulled the pawl into contact with the upper ratchet, 
which opened the valve and increased the speed of the 
engine until the pull of the magnet and the spring were 
again balanced. 

An electrical regulator, when made on this plan, is ex- 
ceedingly sensitive, as the magnet has no work to do at 
all, and the least change in the tension of the current 
suttices to determine whether the valve is opened or closed. 

In my original application for a patent I set forth that 
I preferred to use this regulator in connexion with the 
cut-off of the engine, and that the electromotive force 
should be regulated by the point at which steam was 
cut off. 

This, I think, is the most economical system for a 
large plant. 

Respectfully yours, 
Hiramw 8S. Maxim. 

57p, Hatton Garden, London, E.C., March 6, 1884. 

To THE EpiTor OF ENGINEERING. 

Srr,—Mr. Willans still perseveres in the delusion that 
he is the original inventor of the electric auxiliary steam 
cylinder (if I may use such an expression), and I consider 
that he labours hard in his last letter to prove the only 
thing wherein he differs from Mr. Richardson, is in the 
application of my electric auxiliary steam cylinder to 
electric lighting purposes. Now Mr. Richardson, equally 
with other electric light engineers, may use my electric 
auxiliary steam cylinder for the furtherance of their ends 
by payment of a small royalty. 

I think it would be a very unjust thing if my labours 
were to be swept away by Mr. Willans, and ‘‘ myself 
have no reward.” For I laboured in this matter, con- 
ducting costly and elaborate experiments upon friction- 
less valves and valve spindles, long anterior to the 
patent of my electric governor. I tried all kinds of 
material suitable for frictionless valves, from glass down- 
wards, and succeeded in none so well as with ‘‘ Perkins’ 
hard metal.” Now, it will be valuable for electric light 
engineers, who may be desirous of taking up my patent, to 
know that the slide of my auxiliary steam cylinder (now 
governing 4000 horse-power) when under pressure, is 
actuated by } 0z., and thatthe power reserved to do this 
little work is 101b., and this governor haz been in actual 
work for some considerable time, giving great satisfaction. 
The largest class of governor manufactured for marine pur- 
poses, and suitable for 16,000 horse-power, has a valve 
which, when under steam, is actuated by the pull of 4 oz. 
with areserve fund of 56 lb. to do the work. The reason of 
this large reserve is obvious when considering the precious 
life and enormous value of property at stake in the case of 
large ocean steamers ; even taking the period of some seas 
to be ten seconds, we have in every five seconds 16,000 
horse-power suddenly liberated, and in the next five 
seconds 16,000 as suddenly muzzled, so that in marine 
practice, the issues being so serious, no scope is allowed 
for playing with the matter, and hence I use solenoids or 
electro-magnets of such large reserve power to overcome 
all obstacles should any arise. 

My experiments in the matter of governing extend 
over a period of five years, and are covered by three 
patents, which culminate in my electric governor. I 





hope to be able to supply you with detail drawings 
and photos shortly. 
Remaining faithfully yours, 
London, March 12, 1884. Ww W. Girpwoop, 
To THE Epitor or ENGINEERING. 

Sir,--I have read Mr. P. W. Willans’s long letter on 
the above subject in yours of the 7th inst, with consider- 
able interest and not a little amusement, I have, how- 
ever, neither time nor inclination to wade through the 
mass of extraneous matter (Chinese giants, wheelbarrows, 
&c.) he has introduced into the subject. 

The points in dispute are very simple. It is claimed by 
or for Mr. Willans, that he was the tirst tu successfully 
apply electricity to control the speed of an engine driving 
a dynamo. I have shown this to be incorrect, having 
done the same thing more than two years before Mr. 
Willans. Next, does Mr, Willans’s invention infringe my 
patent? I assert that it does; Mr. Willans states that it 
does not. 

As the question can only be settled in a court of law, 

ny amount of correspondence is entirely useless. 
a I may be allowed briefly to refer to Mr. Willans’s 
criticism on my method of governing; he discovers a 
number of defects in an apparatus he has never seen, and, 
possibly for that reason, discusses the more confidently. 

Respecting safety apparatus which he states to be dan- 
gerous, I reply that when a steam engine has suddenly 
lost all its load the sooner all steam is shut off from it 
the better. It may, of course, be ‘‘ very dangerous” to 
such engines as Mr. Willans makes; that he knows best 
about, and I therefore do not dispute his statement. 

As I stated in my first letter, I shall be glad at some 
future time to publish full illustrations and particulars of 
the construction and working of the various forms of my 
governor, for arc and incandescent lighting, together with 
detailed results of trials of the same, and then will be the 
time for Mr. Willans’s criticism if he think good. Mean- 
time, he must pardon me if I choose to fix my own time 
for such publication. 

Thanking you in anticipation for the insertion of the 
above, I remain, yours truly, 

Lincoln, March 12, 1884, JOHN RICHARDSON, 


BRITISH NAVAL GUNNERY. 
To THE Epitor or ENGINEERING. 

Srr,—In the article on the above subject in your 
journal of February 29, under the head ‘* Means of 
Rotating Shells,” you allude to Mr, Vavasseur’s plan of 
fixing the copper rotating band for breech-loading pro- 
jectiles in a groove near the base of the projectile. 

Since, from the terms of the description, it might be 
inferred that this plan is of recent invention, I desire to 
point out that it is not so, it having been patented by 
Mr. J. Vavasseur in 1866. 

I am, Sir, yours faithfully, 

E. Donn. 

London Ordnance Works, Bear-lane, Southwark-street, 
London, 38.E., March 12, 1884. 








OUR MINERS’ DEATH-ROLL. 
To THE Epitor or ENGINEERING. 

S1tr,—May I beg the favour of your insertion of the 
following facts, which I hope may arouse as strong 
a feeling of sympathy for our brave miners as is shown 
for our sailors, and that this Institution, which is sup- 
ported by voluntary contributions, may receive the 
necessary £. s, d. to carry out its humane and life-saving 
objects. You will observe from the prospectus that the 
Institution is most influentially supported, and that 
Messrs. Coutts and Co., 59, Strand, London, will thank- 
fully acknowledge subscriptions. 

Mp. W. Thomas Lewis, Lord Bute’s general manager 
and chairman of the South Wales Sliding Scale and the 
South Wales Coal Association, and who is also one of our 
council, has kindly given us consent to place his lordship’s 
name on our list for 100/., and I hope the colliery 
and other mineowners throughout the country will at 
once respond to this appeal. 

There are 500,000 persons employed in our coal mines, 
and of these in 1878 not less than 1413 were killed ; and 
within the last ten years, since the passing of the Mines Act 
the average yearly lossof life has been 1129, But in addition 
is the fact that there are many other accidents in mines 
not officially recorded, and it is believed the total lives 
lost in our mines of every kind is 2500 every year, 48 every 
week, or eight every day. Will the British public, but 
especially our colliery owners and the owners of other 
mines, and your readers generally, help to reduce this 
terrible death-roll by supporting this Institution, and thus 
save many homes sorrow and suffering. 

We wait the practical response of every class. 
Coutts and Co. are the bankers. 

I am, Sir, your obedient servant, 
Tuomas Fenwick, Secretary. 
The Royal National Miners’ Life-Saving Institution, 
London, March 12, 1884. 


Messrs, 


HARDINGHAM’S SECTIONAL STEAM 
BOILER. 


To THE Epiror or ENGINEERING. 

Sir,—I observe that Mr. Wright insists in repeating 
his assertion to the effect that the 1 in. water-ways | em- 
ploy in these annular water-tube boilers are too small. 
Well, that may be his opinion, but constant reiteration of 
its expression will not make it a fact. Judging from the 
results of the trials referred to by Mr. Lane, the facts 
appear to be rather the other way ; the powerful circula- 
tion having the effect of entirely prohibiting what Mr, 
Wright calls ‘ silting up.” 
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However, as the suitability of my tubulous boiler for 
working with bad water has been challenged, I have no 
hesitation in going a step further, and—at the risk of 
shocking Mr. Wright — contending that the construction 
is peculiarly adapted for working with water of the worst 
class as regards the development of incrustation, for the 
simple reason that, if fouling be unavoidable, this is a 
boiler which presents exceptional facilities for the fre- 
quent and thorough cleansing of the heating surfaces. 
Nevertheless I maintain that the water-ways are not 
liable to become obstructed, and further that, if they 
were, their enlargement would tend to aggravate the 
evil rather than remove it. I prefer to prevent the for- 
mation of incrustation; or, at the worst, to resort to 
measures for its frequent removal, and under no circum- 
stances to tolerate its accumulation. To content oneself 
with simply providing plenty of space for its accommoda- 
tion does not call for the exercise of much science in boiler 
construction, or manifest an appreciation of the real 
requirements. 

I am not one of those who countenance steam users 
working their boilers with the heating surfaces incrusted 
to a depth of 4 in. or more. Onthe contrary, I hold that 
1 in. is excessive, and I accordingly provide special means 
for enabling a user either to assure himself that such an 
amount of fouling has not developed itself, or, if present, 
to have so serious an impediment to the efficient perfor- 
mance of the boiler, forthwith removed. Neither economy 
nor safety is promoted by entering into any sort of com- 
promise on the subject. 

Whatever Mr. Wright's purpose may have been in call- 
ing public attention to the matter, I think a useful object 
will have been accomplished in showing those of your 
readers who may require an efficient and economical boiler 
that the question raised has been fully considered and 
means adopted, not merely for temporising with the diffi- 
culty, but with a view to overcoming it in those exceptional 
cases where it arises. Ordinarily, as proved by experience, 
the difficulty would not arise. 

I am, Sir, your obedient servant, 
G. G. M. HarpincHaM. 

Lendon, March 11, 1884. 


THE TELEGRAPHIC BREAKDOWN. 
To THE Epitor oF ENGINEERING. 

Sir,—The interruption to telegraphic communication 
and consequent serious inconvenience to the mercantile 
community, caused by the severe and frequent storms of 
the late winter, has raised such a widespread desire for 
the better protection of the land lines than is provided 
by the present system of suspension from posts, that I 
have been looking for some suggestions appearing in your 
journal as to a remedy for a state of matters becoming in- 
tolerable to merchants, shipowners, members of various 
stock exchanges, &c. I observe from the daily press that 
a memorial from various stock exchanges, chambers of 
commerce, &c., is being forwarded from Scotland to the 
Post Office authorities, this part of the kingdom having 
suffered severely in this respect, being on one occasion 
shut off from communication with nearly all the commer- 
cial centres in the south for a week. 

The remedy suggested in this, as in all other complaints 
(as tar as I have seen), is simply underground wires. 

In the absence, then, as I have remarked above, of any 
suggestions on the subject from your contributors or cor- 
respondents, you may perhaps find room for one or two 
remarks on the subject. 

Is it necessary that the wires should be ahsolutely under- 
ground along their entire length? Are there not hun- 
dreds of miles on our railway lines where they could be 
led in pipes close to but above the ground on the slopes of 
embankments and cuttings, and by the side of the line, 
leaving only the parts across level crossings, past some 
stations, &c., to be dealt with in the more expensive 
manner of being actuallv sunk ? 

The pipes in which they are carried could be supported 
on piles or blocks of prepared timber, or preferably, if 
durability was considered, with less regard to first cost, 
on small pillars of brick or masonry, according to the 
means of supply of the various districts through which 
the lines passed. 

The pipes themselves could be cast of an oblong, square, 
or flat oval section, instead of round, as being more favour- 
able for the laying and getting access to for repairs of a 
large number of wires. For further facility in laying and 
getting access, these pipes could be cast with an upper 
segment to lift off, either along their entire length, or at 
very frequent intervals. As at present laid underground 
in many large towns, with the boxes at long distances 
apart, the perfect insulation of the wires seems very apt 
to be affected by the somewhat rough usage they receive 
in being pulled through. 

Judging from the experience of the overhead wires along 
our highways, I do not think there is any reason to fear 
tampering with these covers with a view to damage the 
wires, if secured in a simple manner that would take a 
little trouble to remove. Indeed, our overhead highway 
wires seem much more exposed to mischief, such as 
breaking insulators, &c., than these piped wires would be; 
the fact of their being on the railway lines, with surface- 
men and others going about during a large part of the 
twenty-four hours, would insure a certain amount of 
security of itself. 

As to damage from railway accidents, I do not think 
this method would be more liable than the present. With 
the block system, collisions mostly happen in the vicinity of 
stations, where the pipes would be underground ; probable 
damage to them would only be caused from the not very 
frequent accidents caused by the breakdown of trains, re- 
sulting from the failure of wagon axles, &c., or from 
trains leaving the rails, and in these cases they would be 
liable to no worse damage than the present posts and over- 
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head wires. In some cases they would even be more out 
of the way. 

So little would I fear mischief to the wires laid in this 
manner that I would suggest for the sake of cheapness 
and better insulation the use of glazed earthenware pipes. 

It is evident that something must be done to remedy 

the frequent and continued breakdowns of our telegraph 
system, and these suggestions are thrown out as a cheaper 
solution of the problem than laying wires underground 
for their entire length. 
_ Reference has been made to mercantile inconvenience 
in the case of a telegraphic breakdown, but how much more 
serious a matter it becomes in case of war. Such a possi- 
bility seems to make it imperative that something should 
be done, and that speedily, even at an outlay dispropor- 
tionate to the revenue of its own department, and paid 
for as a part, and a very important part of our means of 
national defence. 


IT am, yours truly, 


Edinburgh, March 3, 1884. J. A. M. 








MACHINE GUNS. 
To THE Epitor oF ENGINEERING. 

Sir,—In your letter of February 8th, ‘‘ Mechanician ” 
makes direct reply to my letter of January 19th, and 
points out, first, that the merits and demerits of any 
system of machine gun or other weapon are not dependent 
on the personal opinion of individuals. 

To this I remark that articles of this character are 
taken at their real value with those who understand the 
relation of the writer to the party most interested in having 
his wares extolled, and the influence brought to bear inthe 
production of the article, but outside of this limited circle 
the article partakes of the reputation of the paper that 
publishes this, and is objectionable just in proportion as 
the statements are more or less misleading. It was 
scarcely necessary for ‘‘ Mechanician” to remark ‘ that 
the Nordenfelt was not the only rifle-calibre machine gun 
extant,” and probably he weal would not have done so 
had he carefully read my letter. 

My statement was that a stranger, in reading the 
various articles referred to, might with reason infer that 
there was but one machine gun, and that the Nordenfelt, 
and any disinterested person who will take the trouble to 
wade through the articles referred to will confirm my 
statement. 

My remarks on what ‘‘ Mechanician” terms the ‘‘ back- 
ward and forward movement in a horizontal plane of the 
lever which actuates the Nordenfelt system,” were from 
a mechanical standpoint, and ‘‘ Mechanician” is frank 
enough to admit ‘‘that theoretically they may be cor- 
rect ;” for further remarks upon this point of the Nor- 
denfelt system I would refer ‘* Mechanician” to my letter 
of February 29th, under the head of ‘‘ Firing Lever 
Movements.” ‘‘ Mechanician” further states “‘ that my 
statement that the five-barrelled Nordenfelt has fired as 
many as 600 rounds per minute is most misleading.” I 
took my figures from the article in the ‘‘ United Service 
Magazine,” but it was not my intention to exaggerate, 
and I am quite ready to reduce the figures to any point 
that ‘‘ Mechanician” says is correct. The remark I made 
had more reference to numbers of rotation of crank as 
against the backward and forward motions of the lever 
than to numbers of rounds fired, but to place the matter 
beyond the region of dispute, we will compare the five- 
barrelled Gardner with the five-barrelled Nordenfelt, as 
recorded on pages 17 and 36 of the Shoeburyness report. 

On the 1000 round trial, the Gardner five-barrelled 
fired 1000 rounds in 95 sec., or 10.5 10unds per second ; 
the Nordenfelt, 1019 in 163 sec., or 6.25 per second. In 
the 3000 rounds trial the best 1000 of the Gardner was in 
84sec., or 11.9 rounds per second. The best of the three 
trials with the Nordenfelt was 965 rounds in 172sec., or 
5.61 rounds per second. The whole 3000 of the Gardner 
was 9min. 4 sec. ; of the Nordenfelt was 15min. 6 sec. 

The question of rapidity of fire per unit weight, and 
accuracy of aim, and the question of rapidity of fire per 
barrel, has been fully discussed in my letter of February 
29, and to avoid useless repetition I would refer 
‘* Mechanician” thereto. 

** Mechanician” says ‘‘ the advantageous features of the 
Nordenfelt system of rifle-calibre, machine guns, such as 
independent feed to each barrel, simplicity of mechanism 
per barrel, lightness per barrel, &c., have been very 
clearly proved time after time in official trials.” With 
the exception of the Gardner two-barrelled, the Gardner 
system includes independent feed to each barrel, and in 
every competitive trial the other advantages mentioned 
have not been proved to rest with the Nordenfelt system. 
If, as ‘‘Mechanician” says, ‘“‘the most zealous advo- 
cates of the rotary system admit that the reciprocating 
lever of the Nordenfelt offers the greatest facility for one 
man to aim and fire a machine gun,” then I am not to be 
classed amongst the zealous advocates, for I make no such 
admission. 

If the Nordenfelt system possesses any advantage in 
this respect, it is in the arrangement of elevating and 
traversing gear, and not in the lever, and all the sophistry 
of skilful advocacy cannot prove to the contrary. 

It has been clearly proved that in all competitive trials, 
that the Nordenfelt system does not possess the minimum 
liability to derangement, whether it be from the light 
weight or the lever action, or a defective system, I leave 
for the advocates of the system to decide. 

Yours truly, 


March 13, 1884. MECHANIC. 








THE BISMARCK BRIDGE. 
To THE EpiTror oF ENGINEERING. 
S1r,-—In looking over my paper lately, I notice in the 
number of February 22nd an inquiry about the compres- 
sion members in the bottom Ween ” of the Bismarck 





Bridge. I would say that this feature is introduced to 
prevent any possible strain on the rigid connexion between 
the inclined end post and the top boom, which might arise 
from imperfect action of the expansion rollers under the 
action of theend post. This possibility arises from the high 
angle of inclination of the end post, nearly the frictional 
angle of repose. By making the connexion rigid between 
the end post and the third panel point, the additional 
horizontal strain in the third panel is brought into action, 
and the efficient outward action of the expansion rollers 
is insured without unnecessary strains on the rivets at the 
top of the end post. 
Respectfully, 
W. Howarp WHITE. 
2, Corrolastrasse, Dresden, March 8, 1884. 
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LAUNCHES AND TRIAL TRIPS. 

On March 1, the iron screw steamer Fero went on her 
trial trip and attained a speed of 10 knots an hour with a 
coal consumption of 74 tons for twenty-four hours. She was 
built by the Elsinore [ron Shipbuilding and Engineering 
Company, of Denmark, and is 1320 tons dead weight 
capacity, with engines indicating 405 horse-power. 








On Saturday, March 1, there was launched from the 
Queen’s Island, Horn Head, the fourth steamer which 
has been built by Messrs. Harland and Wolff for the 
Ulster Steamship Company, her dimensions are: Length, 
320 ft. ; breadth, 37 ft.; depth, 25 ft.; gross tonnage, 
2600. The engines, which have also been constructed by 
Messrs. Harland and Wolff, have cylinders 34 in. and 
68 in. in diameter, with 45 in. stroke, and 90 lb. of work- 
ing steam pressure, and are of about 250 nominal horse- 
power. The pistons are fitted with MacLaine’s rings 
and springs. The steel boilers are of large dimensions, 
hydraulic rivetted, and fitted with Fox’s corrugated fur- 
naces, which have been tested to a pressure of 1801b. to 
the square inch. 





On March 11 there was launched from the shipbuilding 
yard of Messrs. Schlesinger, Davis, and Co., at Wallsend, 
a large spar-decked screw steamer named Obock. Her 
dimensions are as follows: Length between perpendi- 
culars, 290ft. ; breadth moulded, 37 ft. ; and depth moulded 
28 ft. Gin. The Obock is the thirteenth vessel built by 
Messrs. Schlesinger, Davis, and Co., to the order of 
Messrs. Poingdestre and Mesnier, of Swansea. The 
engines, by Messrs. R. and W. Hawthorn, have cylinders 
345 in. and 64 in. in diameter respectively, and a piston 
stroke of 42in. The steam is supplied from two large 
steel boilers. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Tron Market.—Yesterday there was a 
fair attendance on ‘Change at Middlesbrough, but again 
there was exceedingly little business done. No. 3 Cleve- 
land pig was quoted 37s. per ton, f.o.b., and some makers 
declined to take less than 37s. 6d. Only small parcels, 
however, changed hands, as both home consumers and 
foreign customers are hoping that prices may yet be lower. 
Although reports from Glasgow during the past few days 
have been more encouraging, the general outlook in the 
iron trade is no better. American advices are a little dis- 
appointing, and hopes which were entertained a few 
weeks ago of orders coming from that quarter, have been 
dispelled. Shipments of pig iron from Middlesbrough 
are improving, and now that the spring trade has com- 
menced the exports will be larger. Up to date this 
month there have been shipped from this port 23,900 tons 
of pigiron. In the manufactured iron trade there is con- 
siderable depression. Ship plates are quoted 5/. per ton 
and angles 4/. 15s., less 24 per cent. at makers’ works. 
The mills are very short of specifications, and are not 
working anything like fulltime. Hematite iron is steady 
at 47s. 6d. per ton net for Nos. 1, 2, and 3, f.o.b. west 
coast ports. 

The Restriction in the Cleveland Iron Trade.—Int accord- 
ance with the arrangements entered into by the Cleve- 
land Ironmasters’ Association nearly 20 blast furnaces 
have been stopped with the view of reducing the supply 
which was a few weeks ago so much in excess of the de- 
mand. Up to the present time there has been little in- 
crease in price towards compensating the ironmasters 
for the plant which they have decided should be idle. 
It is feared that even the reduced make will still be in 
excess of the market requirements, and that prices will 
therefore be kept down. How far the policy of restric- 
tion will help the ironmasters at present, and how long 
they will continue, it remains to be seen. Meanwhile 
their combined action has none of the good wishes of 
the consumer. 

The Wages Question.—The protracted depression in 
the manufactured iron trade throughout the North of 
England having compelled the employers to claim a reduc- 
tion of 10 per cent. in wages, the matter is to be discussed 
at a special meeting of the Board of Arbitration on Mon- 
day. The men do not intend to make any counter claim 
but will propose that the whole question of wages be 
referred to an arbitrator. 

Engineering and Shipbuilding.—There is nothing new 
to report in connexion with engineering. Shipbuilding 
unfortunately gets worse. Only about half the amount 
of work which the yards on the northern rivers could 
turn out is being done, and as scarcely any new orders 
can be had notwithstanding the low prices, prospects are 
more gloomy than ever. 

The Coal and Coke Trades.—There is not such a de- 
mand for fuel as there was last month, and prices are 
rather easier. 
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CANET’S APPARATUS FOR LAUNCHING TORPEDOES. 
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Canet’s gun for launching fish torpedoes has an im- 
proved arrangement allowing the use of ordinary gun- 
powder or similar explosive, for discharging the torpedo 
instead of compressed air or steam. The effort which 
the gunner has to make whilst firing is considerably 
reduced by using a spring, which is tightened before- 
hand so that, having laid the tube, he has only a slight 
effort to make in order to pull a trigger for firing, so 
that better aim is kept. The special arrangement of 
the carriage allows greater facility for training the 
tube without the aid of racers, as it adjusts itself to 
the slope of the deck. 

The breech of the tube is closed by an improved 
mechanism which does not allow the charge to be fired 
unless the breech is properly shut. This arrangement 
prevents any accident which would happen should 
the breech be simply pushed home. 

The charge of explosive to launch the torpedo is 
placed in a cup or chamber provided in the breech-piece, 
and it is ignited by a fuze exploded by the mechanism 
illustrated above. 


Fig. 1 is a longitudinal section of the breech end of - 

















tube and back part of carriage, and also a side view of 
fore-part of tube and longitudinal section of front part 
ot carriage ; Fig. 2 is a back elevation of breech end of 
tube and carriage ; Fig. 3 is a plan of fore-part of car- 
riage ; Fig. 4 is a plan of back part of carriage ; Fig. 5 
is a side elevation of discharging mechanism ; Fig. 6 
shows another combination of discharging mechanism ; 
Fig. 7 isa cross section of tube on line xy; Fig. 8 
a cross section of tube showing the starting catch 
H; Fig. 9 is a section through M N of powder 
chamber. 

The discharging mechanism consists of a system of 
levers and a spiral spring P that is tightened by acting 
on the crank lever O” by means of a handspike that 
fits one of the extremities. This lever O? is kept 
cocked by the catch lever Q. Safety pin q prevents 
any sudden release of the mechanism. On the same 
axis on which is keyed the crank lever O? are fixed two 
other levers; one the lever O! that releases the torpedo 
inside the tube, and the other the lever O that works 
the firing mechanism. The general appearance of the 
apparatus is shown by the perspective view. 


The actual working of the whole arrangement for 
launching the fish torpedo is as follows : 

We will suppose that a fish torpedo has just been 
discharged. The gunner, by means of a handspike 
fixed at the end of a crank lever O”, Fig. 5, tightens 
the spring P, which is kept cocked by the catch lever 
Q; he also puts in the safety pin q, and then, to open 
the breech, he catches hold of the small hand lever 
K and gives one-sixth of a turn to the screw that closes 
the breech. The threads of this screw are partly cut 
away like those in the screw breech of guns, and the 
threads themselves are conical; then, in pulling the 
lever K towards him, the whole of the breech swings 
round the hinge J”, Fig. 2, and the tube is ready to 
receive a torpedo which is introduced carefully into the 
tube, whilst the stop bolt I, Figs. 1 and 5, inside the 
tube is lowered by means of the hand lever i until the 
torpedo is well home ; when the man lets go the hand 
lever 7, the spring ¢” is liberated, and the bolt I main- 
tains the torpedo inside the tube. 

The charge of gunpowder or any other explosive 
‘is then put into the powder chamber or cup L; this 
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ENGINE FOR THE METROPOLITAN FIRE BRIGADE. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, GREENWICH. 


chamber is pierced with holes radiating from its centre 
so that the gases rush against the inner surface of the 
tube, thus preventing any damage to the torpédo. 

The breech is closed by swinging it round the hinge 
J” till it is home, then by the handle K the screw of 
the breech is turned one-sixth round, care being taken 
to release the catch K! in pressing with the thumb on 
the spring. 

To prevent the escape of gases, the breech presses a 
ring of leather or asbestos let into the internal face of 
the breech. In order to introduce a new fuze, the 
hammer m, Figs. 1, 2, and 5, must be pulled out and 
pushed down the inclined planes, and the fuze is then 
put in. The gun so loaded is ready for a new dis- 
charge. If the breech is not well closed, the end of 
the lever O with not enter into the slot of the hammer, 
and the fuze could not be exploded. This mechanism 
is, therefore, also a safety arrangement. ‘To fire, the 
gunner pulls out the safety pin q, and, by exerting a 
slight effort towards him with the handle of the catch 
lever Q, he releases the spiral spring P. The rotary 
motion imparted to the axis that carries the three crank 
levers before described, removes first the stop bolt I in- 
side the tube and immediately afterwards explodes the 
fuze. The exploding of the fuze is produced as follows : 
On the slide piece m’ is fixed the hammer m, which 
carries on each side, a stud. ‘The slide’ piece is pushed 
upwards by the lever 0. ‘This tightens the spring m”, 
and when the studs are at the summit of the inclined 
planes, the hammer is released and strikes the fuze, 
which explodes. Inside the tube, and fixed at a proper 
distance, is the usual spring catch H, Fig. 1, which acts 
on the starting valve of the engines inside the torpedo 
itself as it is shot from the tube. The above arrange- 
ment has been described for a percussion fuze. In 
some cases an electric fuze is used, and it is by the 
sliding up of the piece m that the circuit is closed and 
the charge exploded. The construction of the carriage 
is as follows : 

The front part of the carriage consists of a crosshead 
B, bearing the trunnions ), Fig. 1; this crosshead turns 
round on a pivot resting on a strong bracket C, so that 
it can be fixed for firing either at the fore or aft part of 
the ship or broadside. 

The hind part or breech end of the carriage consists 
of a V-shaped frame E d d, which rests on two rollers 
¢, that may turn when required in any vertical posi- 
tion. The front beam E of this frame has a hole in its 
centre to let the elevating screw G pass through it. 


This screw G is fastened toa lug under the tube and | 
| over rough roads or the working of the engine, 


it is worked up and down by the nut e” cast with the 
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handwheel g. The nut itself turns in two half bearings 
e’”’ provided with horizontal trunnions working in the 
front beam E. 

The front and rear parts of the carriage are kept to- 
gether by means of the connecting rod D. This rod at 
its front end turns horizontally round the bracket C, 
and is attached to it by means of the collarc. At its 
rear end the rod is attached to the V-shaped frame by 
means of the collar d?, and the extreme end of the con- 
necting rod turns in a socket provided in the beam E. 

This mode of connecting the rod to the rear part of 
the carriage allows the Y frame and rollers to follow 





the slope of the deck without interfering with the | 


laying of the tube. 

The cartridges used in firing the gun are of course 
specially prepared. They require in their manufac- 
ture a great deal of attention, and the proportions of 
each quality of powder used have been determined 
after repeated trials. 


The cartridge burns slowly at | 


first before the torpedoes moves, and then at an accel- | 


lerating rate, so that the pressure of the gas does not 
injure the torpedo itself, Mr. Sauvée, of 22, Parlia- 
ment-street, Westminster, is the representative of M. 
Canet, in London. 





MERRYWEATHER’S LIGHT-PATTERN 
FIRE-ENGINE. 

THE above illustration shows one of Messrs. Merry- 
weather and Sons’ light-pattern steam fire-engines as 
recently introduced into the Metropolitan Fire Brigade. 
This firm has made similar engines for the same de- 
partment and for the Government, and are now 
executing an order for the smaller type for the London 
Brigade. 

The boiler is of a kind which has been previously 
described in these columns, and the engine has been 
briefly alluded to, but many improvements worthy of 


| notice have beenintroduced in the details of construction. 


There is ample water space over the top row of tubes 


| to guard against damage through shortness of water 





in the boiler. The tubes are of solid drawn steel or 
brass according to the quality of the water likely to be 
employed in the boiler. The framing is of mild steel 
rolled to a special section, strongly put together and 
attached to the wheels and axles independently of 
the boiler. The latter is suspended between the two 
side frames, while the pumping engine is separately 
attached to one of them. The boiler is thus entirely 
free from any strain arising either from travelling 





A roomy platform and coal bunkers (carrying suffi- 
cient coal for two hours’ consumption) are provided at 
the back of the engine, so that, as the firedoor is also 
behind, the fire may be stoked en route to a fire, and 
the production of steam checked or forced as required 
according to the distance to be travelled before com- 
mencing work. This is a feature of special interest, 
as all engines in use in London are not so arranged. 
The pump is placed at the after part of the machine, 
with the suction and delivery connexions all pointing 
one way, and thus it is under the immediate control 
of one engine-man, who can attend to the firing, water 
supply, and hose attachments, besides driving the 
engine. The steam and water pressure gauges being 
also under his eye, he can attend to the whole of his 
duties without moving from his place at the back. The 
pump is fitted with gun-metal valve seatings, and with 
doors for ready examination of the valves. There is 
only one piston-rod, which carries both steam and 
water pistons. The engine is rated to throw about 
300 gallons per minute, and steam is raised in eight 
minutes from cold water. 

This engine carries a large complement of suction 
and delivery hose, and every implement used by 
brigade men for its working. Should it be considered 
advantageous to do so, the suction pipe of the pump 
can be connected direct on to the high-pressure street 
mains, thus materially increasing its power. This 
system is adopted in many places. 

Messrs. Merryweather and Sons have studied to 
carry out the views of Captain Shaw, the chief officer 
of the Metropolitan Fire Brigade, in the various de- 
tails of construction ; amongst them we may mention 
the gravity bottle, shown on the right-hand side of the 
engine, for feeding the boiler, said to require less at- 
tention than an injector ; the hose and suction screws 
are also made to Captain Shaw’s coarse round thread, 
with 4 in. pitch. 


TuHE Royat Socrety.—Professor F. Elgar, of Glasgow 
University, read a paper before the Royal Society yester- 
day upon the “ Variation of Stability with Draught of 
Water in Ships.” We shall publish a detailed notice of 
this paper in a future number. 

New Drepce FoR MELBOURNE.—The Melbourne Har- 
bour Trust has received a communication from Sir John 
Coode in connexion with the construction in England 
at an early date of a dredge which will .be one of the 
largest in the world, and will cost 28,000/., upon delivery 
in Hobson’s Bay. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday's warrant 
market was very strong and prices improved to the extent 
of 2kd. per ton. Business was done in the morning at 
from 42s. 3d. up to 42s. 5d. cash, also at 42s. 5d. up to 
42s. 7d. one month, and there were buyers at the a ts 
offering 42s. 44d. cash and 42s. 7d. one month, with 
sellers wanting 4d. more per ton. In the afternoon there 
were transactions at 42s. 44d. up to 42s. 7d. cash, also at 
42s. 64d. up to 42s. 9d. one month, the market closing 
with buyers at the top prices and sellers near. The 
market was likewise strong on Friday, anda large amount 
of business was done in the afternoon, when it was 
learned that the Ironmasters’ Committee had concluded 
their report in regard to the inquiry which they had un- 
dertaken to make in respect of the alleged adulteration of 
the G.M.B. pig iron in ie warrant stores. Amongst the 
iron brokers and merchants the report was considered to 
be of a harmless kind, and the result was seen in a further 
advance in the price of warrants to the extent of 14d. per 
ton, the close being at the best, 74d. above the lowest 
quotation for the week, and 44d. over the previous Friday’s 
closing quotations. Transactions took place during the 
forenoon at 42s. 6d., 42s. 5}d., and up to 42s. 64d. cash, 
also at 42s. 8$d. down to 42s. 64d., and up to 42s. 8d. 
one month, and at the close sellers were asking 42s. 64d. 
cash and 42s. 8$d. one month, with buyers near. Mon- 
day’s market opened weak, but soon recovered when it 
was known that the shipping returns were very favour- 
able. Prices closed 14d. per ton over those ruling at the 
close on Friday. A good business was done in the morn- 
ing at from 42s. 6d. up to 42s. 104d. cash, also at 42s. 8d. 
up to 43s, one month, with buyers at the close at 42s. 
10$d. and 48s. cash and one month respectively, and 
sellers near. Business was reported in the afternoon at 
42s. 104d. down to 42s. 94d., and back to 42s. 10d. cash, 
also at 43s. O}d. down to 42s. 11d., and back to 43s. one 
month, with sellers at the close asking 42s. 10d. cash and 
43s. one month, and buyers offering $d. per ton lower. 
Yesterday’s market was again strong, and an improve- 
ment was made in prices to the extent of 14d. per ton, 
but the whole of the advance was lost by the close of the 
market. In the morning there were transactions at from 
42s. 94d. up to 42s. 114d. cash, also at 43s. to 48s. 14d. 
one month, with sellers at the close asking 43s. cash and 


43s. 2d. one month, and buyers near. Business was trans- | 
acted in the afternoon at from 43s. 0}d. down to 42s. 10d. | 


cash, also at 48s. 2d. down to 43s. one month, and 
sellers at the close were wanting 42s. 10d. cash and 
43s. one month, the close being sellers at those quotations, 
and buyers 4d. less per ton. Business was done this fore- 
noon at from 42s. 9d. to 42s. 10d. cash, also at 42s. 104d. 
to 43s. one month, and at the close there were sellers ask- 
ing 42s. 9$d. cash and 42s. 11d. one month, and buyers 
near. 
at from 42s. 8d. up to 42s. 10d. cash, also at 42s. 10d. up 
to 42s, 114d. one month, and subsequently there were 
sellers asking 42s. 10$d. cash and 48s. 0$d. one month, 
with buyers offering $d. per ton lower. In the report by 
the Ironmaster’s Committee issued last Friday afternoon, 
there is very little point, the reason being that they 
could not get any co-operation from the keepers of the 


warrant stores, or from any other persons interested in | 


keeping things as they are; and as the report itself was 
much less unfavourable than was anticipated, it resulted 
in aconsiderable amount of buying back iron that was 
sold when the question of adulterated G.M.B. iron was 
first raised. Now that the matter has in a measure been 
argued out, there is a sort of feeling of relief on almost 


all hands, of which evidence is shown in the improve- | 


ment made in prices during the past few days. Still, 


the business doing seems to be confined almost exclu- | 
sively to members of the trade, the outside public | 


showing as yet little or no inclination to invest, as they 
are in a great measure deterred from doing so by the flat 
reports coming from all large iron centres both at heme 
and abroad. Part of the improvement that has lately 
taken place is doubtless owing to the fact of a number of 
‘* bears” having found it prudent or necessary to cover 
their oversales. American and Continental reports are 
still disappointing, and merchants complain seriously of 
want of fresh orders. Consumers are unwilling to buy for 
forward delivery, their present purchases being almost 
entirely for immediate requirements. The buying for 
spring shipment, which is usually somewhat active by this 
period of the year is very slow up to the present, but there 
are indications of a slight improvement. Last week’s 
shipments amounted to 10,636 tons, as compared with 
7974 tons in the preceding week, and 10,552 tons in the 
corresponding week of last year. They included 2020 


tons to the United States, 175 tons to South America, | 


262 tons to India, 403 tons to Australia, &c., 510 tons 
to France, 1250 tons to Germany, 1075 tons to Russia, 
1105 tons to Hulland, 180 tons to Spain and Portugal, 
and lesser quantities to other countries. There are still 
97 blast furnaces in operation, as compared with 113 at 
the same time last year. The stock of pig iron in Messrs. 
Connal and Co,’s public warrant stores stood at 593,849 
tons yesterday afternoon, as against 593,306 tons yester- 
day week, showing an increase of 543 tons for the week. 

Reduction of Engineers Wages at Kilmarnock.—On 
Wednesday of last week it was announced to the men 
working at the Glasgow and South-Western Railway 
workshops at Kilmarnock that a reduction of wages to 
the extent of 1s. per week was to be taken off all hands 
having 19s. or upwards per week, and that the prices for 
»iecework would be reduced in proportion. A number of 
ede have lately been paid off at one of the other engine 
works in that town. 

Progress of the New Tay Bridge Works.—In the half- 
yearly report just issued by the directors of the North 


Some transactions were reported in the afternoon | 


British Railway Company, the following is given by the 
engineers for the new Tay Bridge: Since our last half- 
— report the foundations of twenty more piers have 

een put in, making, together with the fifteen previously 
executed, thirty-five piers in all. There still remain the 
foundations of fifty-one piers to be put in. The sinking 
of the twenty piers has been effected by two pontoons in 
the winter halt of the year, but two additional pontoons 
will be shortly in operation, and with the advantage of 
this additional plant and the summer season we anticipate 
considerably increased 2 ig in this part of the work 
during the next six months. The operation of testing 
the piers in accordance with the New Tay Viaduct Act 
has been commenced. Piers 54 and 55 have been tested 
with satisfactory results, and the testing of pier No. 56 
will be commenced immediately. The construction of 
the girders is progressing at Messrs. Arrol’s works, and is 
making fair progress. The girders of the Esplanade 
spans at Dundee have been removed from the old bridge 
preparatory to the erection of the new girders at that part 
of the work. The new girders for the Esplanade spans 
are already delivered, and the erectiort of the superstruc- 
ture will be commenced at that place. 


Clyde Shipbuilding Trade.—There was a fairly large 
output of new shipping on the Clyde last month, although 
not equal to that of February, 1883. Twenty vessels 
were launched, of an aggregate of 29,537 tons, being 4013 
tons under the output of the same month last year. 
Three of them were of the largest class, namely, the Ems, 
5250 tons and 60(0 horse-power, built for the North 
German Lloyd’s by Messrs. Elder and Co. ; the Massilia, 
5000 tons and 5100 horse-power, built by Messrs. Caird 
and Co, for the Peninsula and Oriental Line; and the 
Mexico, 4150 tons and_ 5000 horse-power, built for the 
Mexican Transatlantic Line by Messrs. R. Napier and 
Sons. The others ranged from 3300 tonsdownwards. At 
the end of last month there were still 116 vessels on the 
stocks, or only two fewer than at the close of last year. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Shefiield Gas Company.—The directors of the Sheffield 
| Gas Company at their meeting on Monday morning, had 
under consideration the balance-sheet for the half-year 
ending December 31 last. The accounts show that, after 
the payment of the usual dividend, there will be a balance 
to carry forward of 10,5241. 4s. 4d. This is an increase of 
| 2522/7. 13s. over the amount carried forward at the end of 


| the preceding half-year to June 30 last. 





The Proposed Scarborough and East Riding Railway.— 
A private meeting of the leading inhabitants of Scar- 
borough, to consider the Bill being promoted in Parlia- 
ment to provide for the establishment of a railway from 
Scarborough to a junction with the Hull and Barnsley line, 
| has been held at the Scarborough Town Hall. The mayor 
(Councillor P. Hick, Jun.) presided. Mr. Bibby, of the 
| firm of solicitors, acting for the promoters, entered into 
| an explanation of the details of the scheme, which was 
|deemed to be highly satisfactory, and a _ resolution 
| pledging the meeting to accord the project their hearty 
support was passed. A subscription list having been 
opened a considerable sum was subscribed towards the 
| preliminary expenses, it being understood that shares 
| would be allotted to a proportionate amount if the Bill 
| receives the assent of the Parliamentary Committees. 


| Construction of a Sea-Wall at Cleethorpes.—Extensive 
| improvements are being at present carried out at Clee- 
thorpes, one of the popular east coast watering places. 
The Manchester, Sheffield, and Lincolnshire armen 
Company, in conjunction with local landowners and 
others, are constructing a sea-wall and parade running 
| along the foreshore for a distance of upwards of three- 
| quarters of a mile. It will provide accommodation for 
| an asphalted promenade 25 ft. wide, and a carriage drive 
| 60 ft. wide, running its whole length. The Cliffs will be 
| laid out as pleasure gardens, and with every provision for 
| lawn tennis and other games. The pier is undergoing 
| considerable improvements, and it is proposed to make as 
| part of the scheme a handsome and commodious sea- 
| bathing establishment, furnished with all modern im- 
| provements, including a large tepid sea water swimming 
| bath, in addition to private baths. 


| Purchase of Staveley Water Works.—The Local Govern- 
| ment Board sanctioned the borrowing of 29,000/. for pur- 
| chasing the undertaking of the Staveley Water Works 
| Company, and defraying the expenses of carrying out such 
| an extension of the works as is actually necessary at the 
| present time. 


| The Yorkshire Miners’ Association and the Barrow 
| Colliery. —The Yorkshire executive committee of this 
| association met at the Miners’ Hall, Barnsley, Mr. Cowey 
| presiding, when the decision in the recent arbitration as 
| to winding men against men, at the Barrow Collitries 
| was considered. The following resolution was passed : 
‘* That the executive committee strongly protests against 
the recent decision of the arbitrators in the Barrow wind- 
| ing-men-against-men case, as they believe the decision is 
against the weight of evidence. Further, they must record 
| their strong protest at purely interested persons connected 
with mining dealing with such important questions, and 
ask the Home Secretary, in all future cases to appoint some 
person or persons neither directly nor indirectly con- 
nected with mining to deal with them as arbitrators. 


The New Railway to North Derbyshire.—The total length 
of this line is about twenty miles, four-and-a-half miles 
of which are tunnelling. Starting with a junction with 

| the Midland at Dore Station, the line follows the Totley 
| Brook until at adistance of nearly two miles it dives 
| under the moors for three miles, emerging (lovers of the 





picturesque will shudder at the statement) in the beautiful 
glen through which Burbridge Brook bubbles down to join 
the Derwent. The point which the tunnel strikes iy 
Padley Mill, near the bettom of the pretty Padley Woods, 
on the hillside above Grindleford Bridge. Hence it gets 
down into the Hope Valley, near Hathersage, and follows 
oretty closely the course of the Derwent by Mytham 
Bridge to Hope. Thence it pursues its course up Edale, 
by the waters of the Noe; and again burrows under the 
circle of hills terminating in Mam Tor, which closes in the 
top of this charming vale. <A little beyond the exit 
from this tunnel the line ends its course by joining the 
branch of the Midland at Chinley, near Chapel-en-le- 
Frith. The distance between Manchester and Sheffield 
by this route will be slightly longer than by the Man- 
chester, Sheffield, and Lincolnshire route; but the extra 
three-quarters of a mile is very effectually compensated 
by the new outlet afforded to Buxton, Manchester, Liver- 
pool, and the important railway systems radiating thence. 





NOTES FROM THE SOUTH-WEST. 

Newport Hudraulic Power Bill,—On Tuesday the Bill 
was before the Select Committee of the House of Com- 
mons on Standing Orders, for the consideration of the 
examiners’ report of non-compliance with the Standing 
Orders. The Bill incorporates a company to use hydraulic 
power for cranes, &c. The committee dispensed with 
the Standing Orders, 


Proposed Transfer of the Bute Docks. —We learn that in 
view of important negotiations for the transfer of the 
Bute Docks to a syndicate representing the principal 
shipowners, merchants, and freighters of Cardiff, steps 
have been taken to stop further expense in the promotion 
of the Barry Dock scheme, and that at an early date the 
announcement will be made that the Bill has been deti- 
nitely withdrawn. 


Muwyndy Iron Ore Company (Limited).—The annual 
meeting of this company was held on Friday at the 
offices, Lothbury, London, Mr. A. Brogden, M.P., in the 
chair. The report stated that the revenue account 
showed, after providing for all charges, interest on deben- 
tures, &c., a loss for the year of 5725/. 19s. 9d. This loss 
was almost wholly attributable to the Mwyndy section of 
the property, at which the work of raising ore was almost 
suspended, and the returns were very small, so that all 
charges of pumping and repairs were a cost without any 
chance of making a profit. At the same time the very 
depressed state of the iron trade made sales at anything 
like old prices impossible ; and at one timeit seemed as 
if the mine at Mwyndy would have to be stopped. The 
sales and deliveries had, however, increased, but not at 
paying prices. The directors feared that satisfactory 
results could not be obtained until the iron trade revived, 
or the severe and ruinous competition with foreign ores 
had been brought to a natural level. At Trecastle the 
mineral ground continued in nearly the same position as 
before ; and, but for the difficulty of making sales, this 
mine could have been worked without loss even during 
these depressed times. The difficulty was not one alto- 
gether of price, but was affected also by the reduced 
make of iron in South Wales, and the engagements which 
had been made for the supply of Spanish ores in the early 
part of last year. The directors had thought it better to 
stock the ore than to sell at less than the proper value, 
and had from time to time made the necessary financial 
arrangements for that purpose. This compelled the 
Board to make the call, which was payable last month, 
and had been well responded to. 


Bristol Channel Railway.—Although the Bristol Chan- 
nel Railway scheme has been thrown out this year on 
Standing Orders, it is stated that it will be proceeded with 
next session, so as to secure greater carrying facilities for 
the collieries. This scheme, it will be remembered, 
includes running powers over the Pontypridd and Caer- 
, section to Caerphilly ; thence over the Rhymney 

ailway, while at a point near the cemetery a new line is 
proposed to be formed to run along past Roath Church to 
new docks now being constructed. 


Newport. — Shipments of coal have been proceeding 
regularly in the docks, but the river wharves have not 
been so fully employed. The arrivals of iren ore have 
been up to the average. This market does not show any 
signs of improvement; and the works are stated to be 
so stocked with mineral that a suspension of deliveries to 
some extent is being asked for. Manufactured iron has 
been sent away as follows: Buenos Ayres, 407 tons; 
Rosario, 700 tons; Ensenarda, 257 tons ; Marseilles, 
80 tons; and to Herrebout, 60 tons, making a total of 
1464 tons. Last week’s coal clearances amounted to 
53,829 tons. From Bilbao there were received 12,379 tons 
of iron ore, and 2750 tons came to hand from other 
sources, 


Cardiff.—The steam coal market has again presented 
an active tone. In house coal business continues dull, 
The iron ore trade is quiet. Last week’s clearances com- 
prised 163,389 tons of coal, 793 tons of iron, and 3060 tons 
of patent fuel. From Bilbao there were received 10,912 
tons of iron ore, and 2405 tons came to hand from other 
sources, 








BsgLGIAN MECHANICAL INDusTRY.—The John Cockerill 
Company has now orders on hand to the aggregate extent 
of 792,000/. In the first week of January the value of the 
orders on hand did not exceed 400,000. Among the work 
on hand may be mentioned a steel steamer intended for 
navigation on the Volga, and the company has also ob- 
tained an order for a pair of compound engines of 10,000 
horse-power faelionhen for an ironclad of the first-class, 
sion the Russian Admiralty are now building at Sebas 
topol, 
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NOTICES OF MEETINGS. 
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Robert H. Scott, M.A., F.R.S., President. After the reading of 
this paper the meeting will be adjourned, in order to afford the 
fellows and their friends an opportunity of inspecting the exhibi- 
tion of thermometers, and of such new instruments as have been 
invented and first constructed since the last Exhibition. 
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Starling ; ‘On Hall’s Phenomena,” by Mr. H. Tomlinson ; ‘* On 
Some Propositions in Electro-Magnetics,” by Prof. S. P. Thomp- 
son, D. Se.,and Mr. W. M. Moorsom. 
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PRIVATE BILL LEGISLATION. 

THE inability to comply with the strictly enforced 
Parliamentary Standing Orders relating to Private 
Bills, has, on account either of financial weakness 
or incompleteness of detail in preparation, consider- 





ably reduced the number of those deposited for 
consideration during the present session, but though 
non-compliance resulting from the first-named de- 
ficiency has proved fatal to the majority, among 
the victims of the second, is included that of the 
London, Reigate, and Brighton Railway, considered 
probably by the dwellers in the metropolis, the 
most important Bill of the session. 

This has been rejected by the Standing Orders 
Committee of the Lords presumably for what 
appears to most people a very simple and unim- 
portant defect, namely, the incorrectness of the 
statement of the number of the working classes 
proposed to be displaced by the operations of the 
Bill, inasmuch that in all cases two children under 
twelve years of age had been reckoned as one 
person. In cases where large numbers of these 
classes are likely to be interfered with it is usual 
in the special Act to insert provisions under which 
long notice, sometimes as much as six months, has 
to be given before property inhabited by them 
can be acquired, and considering this the decision 
arrived at seems rather hard, especially after the 
Commons Committee had condoned the offence and 
allowed the Bill to proceed. 

Committees in both Houses have now commenced 
their sittings, those in the Lords leading the way ; the 
Bills originating in the Upper House are confined 
chiefly to those relating to matters coming under 
the head of miscellaneous as distinguished from 
those more particularly relating to the construction 
of railways. 

The Comittee of which Lord Bathurst is chair- 
man have reported several Bills of minor im- 
portance, among them being the Gravesend Town 
Quay and Pier and the Greenock Harbour Bills. 

3y the former the London, Tilbury, and Southend 
Railway Company seek power to purchase from the 
Corporation of Gravesend and other parties in- 
terested, the properties giving the name to the Bill. 
These in times past, before the development of rail- 
ways, and when the River Thames was the great 
highway for those ‘‘ seeking a sniff of the briny,” 
alas! now—according tothe report of a Royal Com- 
mission—changed in this locality to something very 
different, and when Gravesend was considered to 
possess all the advantages of a seaside watering- 
place, were in a flourishing condition, the revenue 
amounting on an average to more than 7000/. 
per annum. Now affairs have so changed that 
the average amount received in the past few years 
has hardly reached to hundreds, scarcely sufficient 
to keep the property in repair. The chance of being 
rendered liable for this latter contingency induced 
the railway company, the best customer, three*years 
ago to give up using it as the terminus of their 
Gravesend traffic brought across the river by their 
ferry from Tilbury. Butas its situation and advan- 
tages are so superior to the landing place at present 
used by that company, they desire to acquire it so 
that the much-needed improvements may be exe- 
cuted by them in return for which the profit of the 
concern would fall into their hands unembarassed 
by the rights of mortgagees, or onerous conditions 
included in the existing Acts, which at present 
weigh down, beyond endurance, the powers of the 
undertaking. The owners of, and mortgagees on, the 
Terrace Pier, a rival structure situate about half a 
mile further down the river, objected to the pro- 
posed arrangement, since being in a similargposition 
as regards finance themselves, they doubtless con- 
sidered that placing the Town Pier in asatisfactory 
condition as to repair and resources, would naturally 
result in improved facilities to the public which 
their own embarrassed condition would not allow 
them to offer, and would therefore be to their detri- 
ment and consequent loss. 

The Bills for the Western Extension of the 
Belfast Central Railway, of the Belfast, Strand- 
town, and High Holywood Railway, and of the 
London and St. Katherine’s Docks Companies being 
unopposed, have been reported. 

The discussion of that important measure, the 
Manchester Ship Canal Bill, has also been com- 
menced in this House, the Duke of Richmond 
being chairman of the committee. In the present 
Bill the proposed works have been modified in 
order to meet the objections of the opponents to 
last session’s unsuccessful attempt. Of the railway 
companies, the London and North-Western is at 
present the only one that has put in an appearance 
by counsel. Mr. Adamson, the principal promoter, 


has given very strong evidence in favour of the 
undertaking, which, in his opinion, is the only 
means by which Manchester can hold her own in 


the extremely sharp competition with Europe and 
America. 

The Bills to be first brought before the Select 
Committee of the Commons have been arranged as 
follows, the Railway Bills being divided into four- 
teen groups: No. 1 comprises Bills for the construc- 
tion of, or relating to, railways in the metropolis ; 
No. 2, those in the suburbs of the metropolis, in- 
cluding the schemes of the South-Eastern, and 
London and Chatham and Dover Companies in other 
parts ; No. 3, those in the neighbourhood of Croydon ; 
No. 4, those relating to new railways in Hampshire, 
and those of the London and South-Western and 
London, Brighton, and South Coast Companies, in 
other parts ; No. 5, new railways in Cumberland, 
North Yorkshire, and Durham, and those of the 
Hull and Barnsley and of the North-Eastern 
Companies; No. 6, those for new railways in 
Lancashire, and of the Lancashire and York- 
shire and Manchester, Sheffield, and Lincolnshire 
(additional powers) and West Lancashire com- 
panies ; No. 7 new railways principally in Derby- 
shire and Lincolnshire, as well as those of the Great 
Northern and Midland Companies ; No. 8 includes, 
among others, those relating to the London and 
North-Western Company, and those situate in the 
Eastern Counties; No. 9, those situated in North 
Wales, Hereford, and Shropshire; No. 10 in- 
cludes, among others, those which affect the 
Great Western Railway and its rivals in the coun- 
ties of Wilts, Gloucester, and Warwick; No. 11, 
those for railways in South Wales, and also the 
Barry Dock ; No. 12 comprises Bills for railways 
in the north of Scotland; No. 13, those in the 
south of Scotland, and No. 14 those in the sister 
kingdom of Ireland. 

There are six other groups lettered respectively 
from A to F, which include the miscellaneous pro- 
jects not originating in the House of Lords. 

The Barrmill and Kilwinning Railway Bill has 
been opened before the Committee on Group 13, of 
which Mr. Hardcastle is chairman. This is pro- 
moted under the auspices of the Caledonian Rail- 
way Company to extend the railway to Ardrossan 
and Irvine, and thus introduce the company’s 
system to those important towns on the west coast 
of Ayrshire. At the former ports, extensive docks 
are to be formed by Lord Eglinton at a cost ex- 
ceeding 150,000/. if railway competition be assured, 
but not otherwise. A connexion is also to be made 
with the important iron works of Messrs. Merry 
and Cuninghame at Ardeer. The latter gentleman 
has given evidence in favour of the Bill, and ex- 
patiated fully upon the benefits which would result 
from the introduction into this district, of the 
desired competition with the Glasgow and South- 
Western Railway Company, at present the exclu- 
sive holders. He gave several instances of the 
superior advantages in rates, especially season 
tickets, which the Caledonian Company gave as 
compared with those of its rival. The trattic in 
Fifeshire coal, now extensively exported from 
Ardrossan to Spain, would, if the proposed line be 
made, be largely increased, because it would then 
be carried from the mines to the port by one com- 
pany, instead, of as at present, over the lines of two, 
involving much delay and inconvenience, as well as 
high rates. As to the circumstance of the proposed 
lines being parallel to, and very near for their whole 
length, the existing lines of another company, natu- 
rally antagonistic, he drew the attention of the 
Committee to the arguments successfully brought 
forward last session by the Glasgow and South- 
Western Company, in support of their application to 
Parliament for powers to construct, in competition 
with the Caledonian, in the neighbourhood of the 
Clyde, a line of railway which was very similar to 
that now preposed so far as regards these particular 
points. Several other gentlemen have contirmed 
the above so far as the necessity of the introduction 
of competition into this district. 

The Committee on the Bills in Group 9, presided 
over by Admiral Egerton, have passed the Bishop’s 
Castle (extension to Montgomery) Railway Bill, 
which is promoted to incorporate a company to 
construct about twelve miles of line between the 
Cambrian Railway, near Montgomery, and the 
Bishop’s Castle Railway at its present termination 
near Lydham, with a total capital cost of 200,000/. 
This line, if made, would fill up a gap at present 
necessitating a long detour in the railway communi- 
cation between the districts near Hereford and 
Birmingham, and the watering-places on Cardigan 
Bay, and would also provide railway accommodation 





to a fairly prosperous district. This Bill is followed 
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by that of the Denbighshire and Shropshire Junc- 
tion Railway Company, which is sought to be incor- 
porated to construct railways about thirteen miles 
long (with a capital of about 240,000/.) between the 
town of Wrexham and the Cambrian Railway near 
Ellesmere, passing through the villages of Bangor 
and Penley. This line would give to the Cambrian 
system independent access to the important town 
of Wrexham, where there would be a station con- 
veniently situated for the market and the various 
factories on its eastern side ; it would also open up 
a large agricultural district at present almost 
entirely cut off from railway conveniences. 








FOG SIGNALS AT AILSA CRAIG. 

Arisa Craie is a precipitous rocky island in the 
Firth of Clyde, and has long been a source of 
danger to the enormous traflic which flows back- 
wards and forwards along that busy estuary. As a 
protection to navigators the Commissioners of the 
Northern Lightsare erectinga lighthouse illuminated 
by oil gas, and they are supplementing its warning 
by two ‘‘siren” fog signals, stationed the one on the 
north side, and the other on the south side of the 
island, in houses built upon ledges cut into the solid 
rock. These signal houses are situated in positions 
where it would be impossible to provide the 
necessary motive power; indeed there is only one 
small piece of ground in the island which offers a 
suitable site for the installation of gas works, 
engines, and air compressors. This spot is about 
seven-eighths of a mile from one fog horn, and five- 
eighths from the other, and is connected with each 
by a line of wrought-iron pipes laid underground. 
This is the first time that an attempt has been made 
to operate fog signals at a distance, and conse- 
quently it will be watched by the authorities 
charged with the protection of shipping in this and 
other countries, with a great deal of interest, as 
there are many positions in which a warning blast 
would be most useful, but where it has hitherto 
been considered impossible to place the machinery. 
If the problem were to give a single sound of 
indeterminate length at certain intervals, it 
would be simple enough ; it is, however, much 
more complicated than this, for the two sets 
of signals have to be distinct from one another, 
and from all the others on the neighbour- 
ing coasts, in order that mariners may be at 
once able to recognise each with certainty, and thus 
to detine their positions with accuracy. At each 
end of the island the signals are sounded every three 
minutes, the cycle at the north end comprising a 
high note of five seconds’ duration, follovred by 
175 seconds of silence ; at the south end the cycle 
is a high note for two seconds, silence for two 
seconds, a low note for two seconds, silence for 
two seconds, a high note for two seconds, and 170 
seconds of silence. It is of course impossible to 
obtain these effects by air blasts transmitted 
through nearly a mile of piping, and consequently 
Mr. Ingrey, the engineer to the contractors, the 
Caloric Engine and Siren Fog Signals Company, 
Limited, of 24, Budge-row, Cannon-street, E.C., 
has devised self-acting apparatus to be erected in 
each siren house, and designed to effect the neces- 
sary regulation with perfect accuracy and certainty. 

The machinery at the central station comprises 
five 8 horse-power Crossley gas engines, four of 
which are intended to work at once, and the fifth 
to be held in reserve. They drive a line of shaft- 
ing from which two sets of double cylinder air 
pumps are operated. These pumps compress air to 
a pressure of about 75 lb. per square inch, and 
deliver it into two wrought-iron receivers, to each 
of which a line of pipes is connected, one going to 
the north and the other to the south signal. The 
communication between each receiver and the cor- 
responding line of pipes is normally closed by a 
valve, which can be opened by the admission of 
air pressure under a diaphragm. These valves are 
raised once every three minutes by the action of a 
cam driven from the main shaft, and are main- 
tained open for a sufficient time to equalise the 
pressure from the receiver to the siren house, 
where there is another receiver. Thus, it will be 
seen, air is compressed and stored at the central 
station, and every minute and a half a supply is 
sent through the pipes to the siren houses 
alternately. 

Each siren house contains an air receiver, an 
automatic regulating apparatus, and the fog-horn. 
The pressure in the reservoir varies some 10 lb., 
falling during the sounding of the signal, and 





being raised upon the opening of the diaphragm 
valve at the central station, just before the next 
signal is given. The automatic ‘regulating appa- 
ratus may be described as a self-winding clock. As 
soon as the air pressure in the receiver attains a 
determined point it causes a diaphragm to operate 
a piston loaded by a weighted lever. This lever 
carries at its end a toothed quadrant which gears 
with a ratchet pinion, and thereby raises a weight 
carried by a snatch block and an endless chain, 
until a pawl drops into a notch, whereupon a 
further movement of the quadrant withdraws a 
bolt, and allows a cam wheel to be set in motion by 
the falling of the weight. The periphery of the 
cam wheel carries projections corresponding to 
the periods of sound required, and its speed 
of revolution is exactly regulated by a train of 
wheels and a fly or vane, whose wings can be ac- 
curately adjusted to give the required velocity of 
rotation. The function of the cam is to operate 
small pet valves which admit compressed air from 
the receiver to diaphragms commanding the large 
valves by which the air is supplied to the sirens and 
shut off as required. The commencement of the 
long period of silence corresponds with the cessa- 
tion of the movement of the cam, which again meets 
the bolt above mentioned and remains stationary 
until a fresh accession of air pressure, sent through 
the pipe from the central station, lifts the weighted 
lever and sets the apparatus again in motion. 

In addition to the apparatus for Ailsa Craig, the 
company are preparing a very powerful signal 
to be erected on the Mull of Cantyre. This will 
operate in the following sequence; two seconds 
of high note, two seconds of silence, two seconds 
low note, and 234 seconds of silence. It will be 
worked by air at a pressure of 80 lb. per square inch 
compressed by two vertical eight horse-power double 
cylinder caloric engines working at 60 revolutions 
per minute. Jn this case the trumpet house is only 
about 150 yards from the engine house, and conse- 
quently it is not necessary to employ the very in- 
genious regulating apparatus designed for the other 
installation. The cam wheel is placed in the 
engine-house and is driven continuously, making one 
revolution in four minutes. The pet valves upon 
which it acts, are connected by } in. copper pipes 
with the diaphragm valves in the siren house, and 
operate them by air pressure admitted when the 
projections on the cam open the pet valves. 

This is the first instance in which double note 
fog signals have been operated at any great distance 
from the motive power, and if they prove as satis- 
factory as there is every reason to anticipate they 
will, it is probable that they will be adopted toa 
considerable extent both on British and foreign 
coasts. In the present case it is manifest that very 
great skill and pains have been exercised by Mr. 
Ingrey, both in the design and execution of the 
work, to insure success in the novel and difticult 
undertaking. 


Nvumerovs demands upon our space have com- 
pelled us to defer for some time our notes upon the 
reports of preliminary inquiries made by the Board 
of Trade under the Boiler Explosions Act of 1882. 
Our last article on this subject* ended with a notice 
of report No. 41, and we have now before us 
upwards of twenty reports since issued. With 
some of these we shall be obliged to deal very 
briefly. Report No. 42 relates to the explosion of 
a bleaching kier at the works of the Star Bleaching 
Company, Limited, at Church, near Accrington, on 
the 29th of June last. This kier consisted jof a 
cast-iron dished bottom, a cylindrical portion made 
up of two cast-iron rings united by a circumferential 
socket rust-joint, and a dished wrought-iron top. 
The explosion was caused by the drawing apart of 
the upper and lower parts of the kier at the rust- 
joint, the pressure at which this failure took place 
being unknown. The kier was fitted with a 1{ in. 
safety valve loaded to 1} lb. per square inch only, 
but from the construction of the vessel, there was 
certainly a chance of the communication to this 
valve being blocked by the rising up of materials 
undergoing the bleaching process. Altogether the 
failure may, as stated in the report, be put down to 
faulty construction combined with insufticient pro- 
vision for the relief of any excessive pressure. No 
one was killed or hurt by this explosion. 

Report No. 43 deals with the collapse of the fur- 
nace crowns of the boiler of the s.s. Esther, on the 





* Vide page 388 of our last volume, 





23rd of June last. The failure was due to the over- 
salting of the water, and presents no_ special 
features of interest. The next report, No. 44, 
relates to the explosion of a very primitive form of 
boiler in a workshop in Waterloo-road, Blackpool, 
on June 16th last. This boiler consisted merely of 
a cylindrical shell 3 ft. in diameter and 4 ft. 4 in. 
high, made with flat ends connected by a single 
central stay, this stay being fastened with a cotter 
at its lower and nuts and washers at its upper ends. 
The age of the boiler is unknown. The boiler was 
worked at 30 1b. per square inch, and the explosion 
appears to have been caused by the working out of 
the cotter at the bottom of the central stay, the 
result being that the top plate ripped through the 
ring of rivets by which it was united to an external 
angle iron. The cotter should of course either 
have been split, or have had a split pin put through 
its small end. Fortunately no one was injured by 
the explosion. 

Report No. 45 also relates to a failure which 
caused no damage to life or limb, the boiler dealt 
with in this case being that of the s.s. Rob Roy, of 
Douglas, Isle of Man. The boiler was of the 
vertical cross tube type, 12 ft. high, and 6 ft. Lin. 
in diameter, with a firebox 5 ft. 6 in. high, 4 ft. Lin. 
in diameter at the top, and 4 ft. 4 in. in diameter 
at the bottom, made of ,'; in. plate, lap-jointed and 
single-rivetted. The firebox was made in four 
plates, and was stayed to the outer shell by screwed 
stays. The failure consisted in the drawing of one 
stay in each plate, about 12 in. above the firegrate, 
and the bulging-in of the plates adjoining these 
stays. Curiously enough the report affords no in- 
formation respecting the working pressure of the 
boiler, or the nature of the safety valve fittings, 
and it is therefore impossible to judge whether or not 
the conclusion arrived at by the reporter—namely, 
that the failure was caused by shortness of water, 
or the accumulation of deposit—is, or is not pro- 
bably correct. We may remark, however, that the 
engine-driver absconded before the inquiry was 
held, so that there was no opportunity of taking 
his evidence. 

The next report, No. 46, deals with a more 
serious explosion than those we have above noticed, 
namely, that of the boiler of the steam-tug Mona, 
which occurred on the Thames, on July 25th last, 
causing the death of William Thomas, the engine 
driver, who is believed to have been the only 
person on the vessel at the time of the ex- 
plosion. The boiler which failed was of a 
somewhat unusual construction. It was of the 
vertical type and was 7 ft. 4 in. high by 5 ft. 
6 in. in diameter. The firebox was 3 ft. 6 in. 
diameter and around it—and separated from it by 
water space—was an annular chamber or flue into 
which the products of combustion were led from 
the firebox and through which they passed to the 
chimney. The boiler was made by Messrs. J. 
Starnes and Sons, Broad-street, Radcliffe, E., and 
at the time of the explosion it was about two years 
and nine months old, and was in good condition. 
The shell was of ;4; in. plates single-rivetted, and it 
was a good deal weakened on one side by the firehole, 
which was unusually large and of Q shape, it extend- 
ing down to the bottom of the boiler. The bottom, 
we may remark, was formed of a dished plate like the 
top, there being a water space beneath the grate. 
The boiler was fitted with a 3}in. safety valve 
loaded to 70 lb. per square inch, but the lever of 
this safety valve passed under an angle iron which 
limited its rise and—judging from the facts stated 
on the report—probably to a very dangerous extent. 
Mr. Ramsay, who is the reporter in this case, gives 
the bursting strength of the shell, neglecting the 
weakening effect of the firehole, as 200 lb. per square 
inch, but there is evidently an error here, as with 
a reasonably good quality of iron the bursting pres- 
sure required for such a shell should more nearly 
be 300 lb. per square inch. Itis, however, probable 
that this bursting pressure was largely reduced by the 
form and construction of the firehole. The explo- 
sion of the boiler was a most destructive one, the 
shell ripping vertically and also circumferentially 
at both top and bottom, doing great damage to the 
hull of the tug. Judging from the facts related in 
the report, we are led to agree with Mr. Ramsay 
that the explosion was due either to the action of the 
safety valve being crippled by the angle iron above 
referred to, or to this valve being overloaded by the 
engine-driver who was killed, there being reason 
for believing that this latter course had been taken 
on some previous occasion. The explosion again 
points to the necessity for fitting all such boilers 
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with efticient safety valves which cannot be tam- 
pered with. 

Report No. 47 relates to the collapse of the 
furnaces of the boiler of the s.s. Lambeth on the 
3rd of August last, this collapse being caused by 
lower part of the back plate of the combustion 
chamber being forced off the ends of two of the 
screwed stays, the result being a loss of water, 
which Jed to the overheating and collapse of all 
three furnaces. The plate in the neighbourhood of 
the stays appears to have at some time been over- 
heated and bulged. This accident is an illustration 
of the serious damage to which the failure of even 
two stays may lead, the discharge of steam and 
water from the stay-holes in this case driving the 
men out of the stokehole and preventing the fires 
from being drawn. 

The explosion dealt with in report No. 48 is that 
of a locomotive boiler which occurred at the works 
of the Tredegar Iron and Coal Company, Limited, 
on the 16th of July last, causing serious injury to 
one man. The explosion was a very destructive 
one, and was due to the fracture of some defective 
stays connecting the lower part of the tube-plate 
with a corresponding plate of the firebox casing. 
The details given in the report show that many 
repairs had been done to the boiler from time to 
time, but an error of judgment was undoubtedly 
committed in not dealing more thoroughly with the 
defects of the stays—defects which might have 
been anticipated from the condition of many of the 
stays which had been renewed. The boiler was one 
made by Messrs. Andrew Barclay and Son, of 
Kilmarnock, in 1875, and it was amply strong 
originally, but it had become gradually weakened 
by insufficient attention to its maintenance, and it 
had evidently for some time been in a dangerous 
condition—a condition which could have been ascer- 
tained by thorough inspection. 

Report No. 49 does not deal with any failure of a 
boiler, but with the explosion of a drying cylinder 
of a dressing machine at the Scots Craig Linen 
Works on the 14th of August last. Inasmuch as 
this cylinder was of cast iron, was 3 ft. in diameter, 
and had flat ends varying from ,’; in. to} in. thick, 
and unsupported by stays of any kind, it is scarcely 
surprising that it failed under a pressure of 17 Ib. 
per square inch, although it was stated to have been 
tested with steam to 35 1b. pressure. No one was 
killed, but three persons were scalded by this ex- 
plosion, which was undoubtedly due to weakness of 
the cylinder. The next report, No. 50, relates to 
the failure of the boiler of the s.s. Grange Fell on 
the 17th of July last ; this failure, which consisted 
in the crown of the starboard combustion chamber 
coming down and breaking away from the crown 
stays, being apparently caused by shortness of 
water. The failure has no special features of in- 
terest. 

The explosion dealt with in the next report, 
No. 51, isanother illustration of the danger result- 
ing from improperly designed boiler setting. The 
boiler in this case was one which exploded on the 
14th of September last, at the works of Mr. Thomas 
Harley, Lutterworth. It was of the Cornish type, 
and was about twenty years old, but the maker was 
unknown. It was 6 ft. long by 4 ft. diameter, and 
the shell plates had been originally a little over 
4 in. thick ; the working pressure was 40 lb. per 
square inch. The boiler was set on a mid-feather 
no less than 18 in. wide, the side flues were so small 
that no one could pass through them, the boiler was 
set in mortar instead of fireclay, and the setting 
wasdamp. Under these circumstances of course 
serious external corrosion took place until the boiler 
became so weak that it exploded at the ordinary 
working pressure. The only wonder is that the boiler 
lasted the nine years which had elapsed since the 
brickwork was last removed. 

Report No. 52 deals with the explosion of a re- 
volving rag boiler at the Star Paper Mills, Fenis- 
cowles, near Blackburn, on the 21st of August last, 
this explosion causing the death of one man and 
injury to another. The boiler or kier in question 
was 7 ft. lin. in diameter by 19 ft. 6 in. long, and 
had hemispherical ends, to the centres of which the 
trunnions were attached. It was made about six 
and a half years ago by Mr. James Parks, of Bury, 
Lancashire, and was heated by steam supplied by 
boilers worked at 70 1b. per square inch. The shell 
of the kier was of 4 in. plates double-rivetted at the 
longitudinal joints, but it was most materially 
weakened by two large charging openings of rect- 
angular shape, 3 ft. long by 18 in. wide, each 
stiffened around its edge by a ring of 4 in. by 








3} in. by in. angle iron single-rivetted to the shell. 
The explosion appears to have been caused by one 
of these stiffening rings giving way at a weld, the 
stress due to the internal pressure, combined with 
that arising from the weight of the kier and its 
contents resting on the end bearings, thus causing 
the destructive rupture of the shell. The kier 
appears to have been well made, and of good ma- 
terials, but the great weakening effect of the large 
openings above referred had been insufticiently 
compensated for, hence the rupture. We fear that 
there are but too many kiers now working, in which 
similar faults exist, the great weakening effect of 
large openings—particularly when of rectangular 
shape—in such vessels appearing to be insufficiently 
realised. 

The explosion of a traction engine boiler at Old 
Deer, Aberdeenshire, on the 21st of August last, 
forms the subject of report No. 53. The engine in 
question belonged to Mr. George Gillespie, of New 
Deer, and it was one built in 1871 by Messrs. Ave- 
ling and Porter. The boiler was generally in good 
condition as far as the plates were concerned, but 
some of firebox stays were slightly grooved, and 
others had been broken some time before the 
accident. It is to the fracture of these firebox 
stays that the explosion—which was a very destruc- 
tive one, although unaccompanied by personal 
injury—is attributed by the author of the report 
before us. It was found after the explosion. 
that the sides, top, and throat plates of the 
firebox casing had been torn off the firebox, 
the sides and crown of the latter being deflected 
inwards and the after part of the barrel being 
torn into shreds, while the forward part was 
separated from the rest of the barrel at the 
middle longitudinal seam, and was blown away, 
taking many of the tubes with it. The safety 
valves were two in number, 2} in. in diameter, and 
loaded by levers and spring balances; they were 
supposed to be loaded to 95 1b. per square inch, but 
there were no ferrules to limit the screwing-down 
of the spring balances, and Mr. Lewis, the author 
of the report, strongly suspects that the pressure 
was considerably over 95 lb. at the time of the acci- 
dent. The screwed firebox stays, which were ? in. 
in diameter, were more widely spaced than Messrs. 
Aveling and Porter now put them, they being 63 in. 
apart horizontally and 5in. vertically. Mr. Lewis, 
in discussing the strength of the -boiler, comments 
upon the weakness of the girder stays on the top of 
the firebox, these, according to Board of Trade 
rules, being only fit for a working pressure of 22} Ib. 
per square inch. It seems at first sight a some- 
what curious commentary upon these rules that 
these girder stays, with the exception of being de- 
flected 3 in., were found practically uninjured after 
the explosion, while the barrel, which had a 
calculated bursting strength of 434 1b. per square 
inch, was destroyed. The explanation of course is 
that the Board of Trade rule for girder stays is 
founded—and very properly so—on the supposition 
that these stays should be strong enough to support 
the crown without permanent deflection of the 
latter, whereas in the case of the exploded boiler a 
deflection had taken place to such an extent that 
the tensile strength of the crown plate came into 
action to resist further deflection. We quite agree 
with Mr. Lewis’s recommendation that all boilers of 
this class should be fitted with safety valves which 
cannot be tampered with, and it is now the general 
practice of traction engine makers to fit such valves. 

The explosion of another kier or boiler for treat- 
ing paper-making material is dealt with in report 
No. 54. The explosion—which in this case was 
attended with the death of one man—took place at 
the Daily Chronicle paper mills, Sittingbourne, on 
the 11th of September last. The vessel which gave 
way was 11 ft. long, 8 ft. 5 in. in diameter, and was 
worked with steamat 15]b. pressure, supplied through 
a reducing valve, the vessel being also fitted with a 
safety valve loaded to 14} lb. per square inch. The 
kier was one of a group of four made about 3} years 
prior to the explosion by Messrs. G. and W. 
Bertram, of Edinburgh, and it was provided at the 
top with a rectangular charging opening 45 in. by 
30 in., surrounded by a cast-iron frame rivetted in 
place, this frame being fitted with a cast-iron door 
secured by eight ‘‘dogs” or clamps. It was this 
door which gave way causing the accident. The 
door was 4} in. thick for the main part, and was 
stiffened by two diagonal external ribs ? in. thick 
and 3 in. deep at the centre. It appears from the 
report that about a dozen of these doors had been 
supplied to replace a corresponding number found 








defective on this group of kiers, and we agree with 
the reporter, Mr. Peter Samson, that it was sin- 
gular that the attention thus called to the untrust- 
worthiness of these doors should not have led to 
the substitution of a better pattern. Properly de- 
signed wrought-iron doors would have been in every 
way preferable. The mode of fixing the doors by 
dogs is also in some respects unsatisfactory. 

The demands upon our space compel us to defer 
to another occasion the consideration of the remain- 
ing reports now before us ; but we shall deal with 
them in an early number. 


THE ALHAMBRA THEATRE. 

THE precautions taken against fire in the re- 
construction of the Alhambra Theatre should be 
sufficient to satisfy even the most timid of theatre 
goers ; in fact, so far as the auditorium is con- 
cerned, there is absolutely nothing to burn, except- 
ing the carpets and back rails of the seats. The 
various yalleries are formed entirely of concrete and 
iron, the doors being also of iron, so that a private 
box is much like a banker’s strong room. There 
is one advantage in this, that the audience can 
see how little there is that could be burnt, and 
we should think the proprietors of the theatre 
would do well to preserve this feature as much as 
possible. After all the majority of people go to 
the theatre to look at the stage ; and doubtless, in 
face of recent disasters, the sense of security gained 
by the contemplation of massive concrete and 
iron details of construction, would compensate 
for the absence of any quantity of fripperies and 
tinsel. The carrying out this system of construction 
thoroughly has involved a good deal of special de- 
signing, and the details of the ironwork, which has 
all been constructed from the plans of Professor 
Alex. B. W. Kennedy, are characterised by nume- 
rous interesting features. The roof, we may men- 
tion, is a conical dome (similar to that over the 
rotunda of the Vienna Exhibition of 1873) of 
wrought iron covered with concrete. 

The proprietors of the theatre have not stopped 
short in their precautions by using practically 
nothing that is inflammable, for the theatre is 
exceptionally well provided with a fire-extinguish- 
ing service. There are four 4} in. vertical mains 
running from top to bottom of the building, to 
which nineteen hydrants are fitted, and any part of 
the house can be reached by the hose. 

This system is connected to the water com- 
pany’s mains, and can also be supplied by a series 
of iron tanks situated at the top of the building. 
An arrangement of non-return valves provides for 
these tanks being always kept full, and yet no 
water can be drawn from them, excepting through 
the hydrants, which are sealed up. These seals are 
never broken except in the presence of the water 
company’s representative. The fire-extinguishing 
service and the ordinary water service of the 
theatre are kept entirely separate. The whole 
building is of a very substantial nature, and the 
means of exit are unusually ample, far more so, we 
believe, than in any other theatre in London. 

On the stage side of the proscenium the same 
careful provision against fire is shown as in the 
auditorium. No one who has been ‘‘ behind the 
scenes” in an ordinary theatre will wonder for an 
instant at the rapidity with which it can be burnt 
to the ground when once on fire. For instance, 
the opening to the stage, covered by the curtain 
at the Alhambra, is about 36 ft. wide and 40 ft. 
high. The wings are nearly 20 ft. each, and the 
flies, or space above the stage, is over 25 ft. 
high, whilst the cellar, or space under the stage, 
is 10 ft. to 12 ft. deep. The whole of these 
spaces is filled by a mass of light-wood fram- 
ing in which the scenes are worked. It has been 
suggested that this wooden framing should be 
supplanted by one of iron, but this is impos- 
sible. It has constantly to be altered to meet the 
exigencies of different scenes required for various 
pieces produced, and one can hardly expect that the 
place of the stage-carpenter should be filled by angle- 
iron smiths. At the Alhambra the whole of the 
woodwork is painted with asbestos paint, thus 
rendering it at any rate uninflammable. There have 
been many mechanical devices of considerable 
ingenuity introduced into the stage machinery of 
the Alhambra by the designer, Mr. F. Fox. The 
fact that ten thousand yards of rope, and two tons 
of counterweights have been used, and that from 
sixty to seventy sceneshifters and carpenters are 
employed, will give some idea of the magnitude of 
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the industry involved in providing for the amuse- 
ment of the public, especially when one remembers 
how theatres have multiplied of late years. The 
people who work behind the scenes are a 2lass quite 
to themselves. A man once so employed does not 
often go to other occupations, and it is compara- 
tively seldom that the ranks are reinforced from 
outside excepting by those who joinas young men in 
order to serve their noviciate in the usual way. It 
is this fact which gives some security against fire; 
for during a performance there is no part of the 
machinery that surrounds the stage which is not 
attended by some man, whose first instinct almost 
is to guard against fire. So much is this the case that 
it used not to be a very uncommon occurrence some 
years ago, when the arrangements were less com- 
plete than in the present day, for a part of the stage 
work to catch fire, yet we are not aware that there 
is any record of a theatre having been destroyed 
in London by a fire originating behind the scenes 
during a performance. It is said that in some of 
the older theatres charred places were often to be 
seen on the framings, and that a stage-carpenter 
would look on it as a matter of course to extinguish 
an incipient conflagration without causing any un- 
necessary excitement by summoning help. It should 
be mentioned that two of the 44 vertical inch mains 
are placed at the back of the stage, and that two 
firemen are constantly on duty. 

Altogether we think, from the inspection we have 
made, that the designers of the new Alhambra have 
succeeded in constructing a theatre which is as per- 
fect in regard to the precautions against fire as it 
would be easy to make one, and we have much 
pleasure in putting the fact on record. 

LITERATURE. 
Les 
Traite Pratique d'Electricité comprenant les Applications 
aux Sciences et a UIndustrie et Notamment « la Physio- 
logie, « la Medicine, « la Telegraphie, a VEclairage Elec- 
trique, « la Galvanoplastie, a la Meétéorologie, de. Par 
C, M. GarteEt, Ingenieur-en-Chef des Ponts et Chaussées, 
&c. Tome Premier. Paris: Octave Doin. 1884. 
M. GaricEx has attempted a task of very consider- 
able magnitude, and one of no small difficulty, for 
not only has he undertaken to explore the whole 
field of the practical applications of electricity, but 
he has engaged himself to follow a path which shall 
be equally remote from theory and mathematical 
demonstration on the one hand, and from delusive 
popularisation on the other. According to him the 
greater part of the books hitherto published upon 
the subject of electricity, have belonged to one or 
other of these two classes, but in making this state- 
ment we presume he confines himself to the works 
of his own country, for it is certain that there are 
many books in England which hit the happy medium 
between the treatise in which the facts disappear 
behind the equations, and the bookstall pamphlet 
written more to excite wonder than to convey 
accurate information. M. Gariel addresses him- 
self to engineers, architects, medical men, physio- 
logists, manufacturers, and others who may be 
supposed to have sufticient acquaintance with 
scientific matters to understand explanations 
couched in technical language, and who yet do not 
demand the extreme accuracy and minuteness of 
detail which are so dear to the soul of the physicist, 
-whose operations are confined to the laboratory. 
With such a circle of readers he has been able to 
break away from the traditions of the old text 
books, and to adopt a freer and more practical 
arrangement than is possible to an author who has 
ever before his mind the wants of those who are 
cramming for examinations, and who must there- 
fore be better acquainted with the classical experi- 
ments and apparatus devised by the pioneers in elec- 
trical science than with the instruments and proce- 
dure of the modern testing room. As an example 
of M. Gariel’s method of treatment we may cite 
his chapter on batteries. He begins with Volta’s 
column of alternate layers of copper, cloth, and 
zinc ; he then describes the ‘‘crown of cups” and 
Wollaston’s battery, and one or two other old forms, 
and then breaking away from the ordinary series 
he turns to Pulvermacher’s chain battery and to 
De la Rue’s chloride of silver cells. These are fol- 
lowed by descriptions of two of the latest forms of 
Leclanché batteries and M. Trouve’s cell for fairy 
lamps. Next come the two-fluid batteries headed 
by the Daniell cell, and its developments under the 
name of Gaiffe, Callaud, Merdinger, and Amigo, 
concluding with Sir William Thomson’s tray 
battery. Clark’s standard cell the Bunsen battery, 
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and the two-fluid bichromate arrangement complete 
the series, and then the author concludes with 
accounts of the dispositions employed by M. Trouvé 
and M. Tissandier as sources of power. It will 
thus be seen that he entirely disregards those forms 
whose interest is merely scientific and keeps ex- 
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|for small installations, the succcss at present at- 
'tained seems to indicate that the primary battery 
| may have also a future before it in electric light- 
{ing. Mr. Hammond’s book is profusely illustrated ; 
/but some of the illustrations are without de- 
|scription and serve rather to ornament than en- 
clusively to such as have a practical value. This / lighten the pages. However, they give the reader 
idea has been carried too far in dealing with the | some idea of the appearance of the apparatus which 
secondary batteries, for the modern forms are/it was not Mr. Hammond’s immediate purpose to 
passed over in a page and a half, only the Faure | describe. That he discreetly left for more elaborate 
and the De Kabath varieties bemg mentioned, andj and scientific works. One illustration, however, 
the Sellon-Volekmar being quite ignored, a decided | strikes us with a little awe. This is our old friend 
omission, for whatever opinions may be held as to|the “giant inductorium,” of Mr. Apps, whose 
the value of accumulators, it is certain that the bulky figure, garnished with a thunderbolt, we are 
Sellon-Volekmar is the only one which has been | all familiar with. Mr. Hammond has chosen it to 
turned to most practical use. Throughout the book | represent an ‘‘ induction coil,” and asks his audi- 
a natural tendency is noticeable to give prominence | ence to observe him take the wires leading from the 
to inventions of Continental rather than of English | positive and negative poles in his hand to get the 
origin, and this no doubt is an advantage to readers | spark. Now, when we remember that the *‘ giant 
on this side of the Channel, who are kept better | inductorium” was in the habit of delivering itself 
informed regarding native than foreign discoveries | With ease of a lightning flash some 40 in. long, we 
and apparatus. {may well marvel at the speaker’s intrepidity, and 
The title-page does not disclose how many | reasonably inquire whether there is any Mr. Ham- 
volumes the work will occupy, and hence it is | mond now, and where he was last seen. _ 
difficult to form an opinion as to the measure of| The pretty photographs of an interior lighted by 
success with which the promise of the preface will | electricity are, we presume, taken from the writer's 
be fulfilled. The one before us is almost entirely | own house at Highgate, and are a pleasant feature 
devoted to an exposition of the principles under- | in a most readable and engaging book. 
lying electrical science, and treats of them with | , 
great care and fulness, the author sparing no| The Encyclopedic Dictionary ; embracing all the Words in 
trouble to enable his readers to obtain a grasp of | om apn SANS, ie Tall cone ot aie Oven, 
A ae : Meaning, Pronunciation, History, and Use. London, 
the theory to be illustrated later by practical appli- | Paris, and New York: Cassell and Co., Limited. 
cation. The first part treats of magnetism, a sub- |The publishers have issued the first part of this 
ject upon which little that is new could be said, | new dictionary, which is to appear in monthly 
unless the very recent researches of Professor | numbers, and, as far as can be judged, will require 
Hughes had been included, which was scarcely | about eighty for its completion. It presents the 
possible. Next comes statical and dynamical elec- ordinary features of a dictionary, while, at the 
tricity, the latter naturally occupying the greater | same time, certain subjects are treated with some- 
space, and being considered from every point of | thing of the exhaustiveness adopted in an encyclo- 
view likely to interest the class for whom the book 'pedia. It contains a large number of words, 
is written.’ The second part is entitled y Applica- archaic, provincial, and technical, not included in 
tions of General Theories,” and is divided into} any other work of the kind, which no doubt will 
chapters relating to—(1) absolute measures ; (2)/ be of assistance in the perusal of old English 
magnetic measurements ; (3) electric measurements ; | authors, although to the ordinary reader they raise 
(4) measurements in absolute units ;_ (9) statical | a feeling of wonder that his language should in- 
electric machines; (6) batteries; (7) induction | clude such a multitude of words he never heard or 
machines ; and (8) tables. The whole covers 400) saw. The accentuation in every word is marked, 
quarto pages, and if the remaining volumes are | and its derivation given, often in several languages, 
written as carefully and accurately as this the work | while for the better comprehension of its meaning 
will take a high place in electrical literature. the definition is often followed by quotations from 
oo standard authors. The letter-press is clearly printed 
The Electric Light in our Homes, By Ronert HAMMOND. | on toned paper, a large variety of type being used 
London : F. Warne and Co. | to aid the eye in finding the word sought for, and 
Mr. Hammond's book is addressed to the public, | altogether the work is one which will form in every 
and consists, in the main, of the well-known | way a valuable acquisition to any library. 
lecture which he has for some time past been de- | 
livering in the principal English towns. It is an 
eminently readable book from beginning to end ;| The Watch and Clockmaker's Handbook, Dictionary, and 
indeed, one catches the ‘‘go” and spirit of the} (vide. By F. Brrrrex, London: W. Kent and Co. ; 
writer in the very first sentence, and is carried on | “_ ew York,: E. and F.N. Spon, s 
% ; : : ; he Patents, Designs, and Trade Marks Act, 1888. With 
with him to the last page without a wish to pause. |“ Introductory Chapter, Explanatory Notes, &e. By 
Mr. Hammond has found a way of making his} Rocer W. Watrace, Barrister-at-Law. London: W. 
abstruse and, to the uninitiated, somewhat ‘‘awful” | | Maxwell and Son, _ ; 
subject, not only as simple as A BC, but as in- Laxton's Builders’ Price Book for 1884, containing above 
teresting asa novel. His treatment of it reminds ee a Edition. London: Kelly 
us of Faraday’s lectures on the history of a candle, | 7, Principles and Practice of Electric Lighting. By ALAN 
that model of popular scientific exposition. Be-} A, Swinton. London: Longmans, Green, and Co. 
ginning with the advantages of the electric light} The Plumber and Sanitary Houses. By 3S, STEVENS 
over all other prior illuminators on the score of Hettyer. Third Editicn. London : B. T. Batsford. 
of health and safety, Mr. Hammond describes the ” = eee 
nature of the light, the advantages of the incan- NOTES. 
descent lamp (we object to his use of the Anglo- Aw Anti-Inpuction TELEPHONE CiRcUIT. 
German word ‘‘glow-lamp,” as unnecessary) for| Recent and very satisfactory trials have, we un- 
house lighting, as compared with the arc ; the con-| derstand, been made by the National Telephone 
trol of the electric light, its production, distribution, | Company on their trunk line between Greenock and 
storage, and cost. In conclusion, he touches on| Glasgow, of a telephone circuit devised by Mr. 
the chief provisions of the Electric Lighting Act, | Smillie. The telephone instruments at each end 
and the prospects of the future. For district in-| are each connected in circuit with a flat circular 
stallations fed from a centre his opinion is that the | coil of wire, without a core, and the earth. These 
successful dynamo is one which is capable of being | Coils are confronted by equal and parallel coils of 
made of any size to suit the number of lamps to be| Wire, also without cores, and in circuit with the 
fed; and he instances the Ferranti as such a| main line wire and a loop line, thus forming a con- 
machine. One is now being made which will feed | tinuous going and coming circuit. The message is 
2000 lamps, although the armature or running part | induced into the line by these coils, which, not 
weighs only 129 lb. ; and one capable of feeding as having soft iron cores, exercise little retarding in- 
many as 20,000 lamps would require an armature fluence on the currents, 
not exceeding one ton in weight. We cannot agree Batty’s IntEGRATING ANEMOMETER. 
altogether with his asserticn that no chemical bat- 


This ingenious apparatus, which adds a new mode 
tery can be suitable for the production of the current | of observation to meteorological science, is now com- 
for electric light purposes. We know, in fact, that 


pleted by the inventor, Mr. Walter Baily. The 
a large number of inventors are now busy in im-| principle consists in referring the velocity of the 
proving the primary battery to this end ; and| wind to the four cardinal points and summating or 
though, under most circumstances, the battery will| integrating its values along these lines. This is 
be at serious disadvantage as compared with the 
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L co done by means of castors or wheels rolling on a 
dynamo, yet, under certain conditions asa generator! plane revolving disc with speeds proportional to 
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their distances from the centre of the disc. An 
electric indicator registers these integrations in 
numbers of turns. The motion of the Robinson 
cups which catch the wind is communicated to the 
anemometer by means of a cord and pulley ; and 
due provision is made for the shifting of the wind. 
THe Evectro-CHEMICAL EQuIvVALENT OF SILVER. 

The quantity of silver in grammes deposited by 
a coulomb of electricity is generally called the 
electro-chemical equivalent, and the figure is 
usually given as .0011340. Under the C.G.S, 
(centimetre-gramme-second) system of units, the 
figure becomes .011340, for one coulomb is one- 
tenth of the C.G.S. unit of quantity. A recent de- 
termination of Lord Rayleigh, however, makes the 
corresponding figures .0118 and .00118. It follows 
that a current of an ampere will deposit 4.025 
grammes of silver per hour. Lord Rayleigh’s 
result was obtained with great care and is probably 
as accurate as we may expect to get it for some 
time. It will prove very useful in calibrating elec- 
tric current meters. It was obtained with a silver 
plate voltameter containing nitrate of silver solution. 

CHEMISTRY IN CHINA, 

Chemical industry has begun to develop itself in 
China, and a large manufactory recently established 
is already producing large quantities of sulphuric 
acid. Malgutti’s ‘‘ Elementary Chemistry” has 
been translated into the Chinese language and 
published at the College of Pekin, under the 
auspices of the Chinese Government, a preface to 
it having been written by His Excellency Tong 
Lung, first minister, and director of the high 
studies of the Lung Weu Huan. The translator 
—M. Billequin, a Frenchman—was necessarily 
obliged to invent a large number of new Chinese 
characters in order to introduce the European 
nomenclature of chemical science, but the success 
of the work is evidenced by its adoption into all 
the imperial colleges. Fresenius’s ‘* Chemical 
Analysis” has also been translated into Chinese 
by the same writer, and prefaced by His Excellency 
Tcho Tia Mae, Governor of Pekin, and minister of 
foreign affairs. 
Chinese empire must pave the way for other sciences, 
such as geology, electricity, and metallurgy, thus 
affording a field for European scientists. 

Comets AND ComeTary Matter. 

Recent observations on the Pons-Brooks comet 
have made out certain remarkable transforma- 
tions between the 12th and 19th January, both 
in the core and its appendages ; and M. Chapel 
has pointed out that these changes of shape 
coincide with the passage of the comet into the 
space traversed by the cosmical currents of the 
27th to 29th November, and those of the 6th to 
13th December, which were penetrated by the 
earth, when attention was called to the remarkable 
sunsets. Similar effects have been observed on 
other comets; for example, on the 25th January, 
1744, when Hensius noticed them on the Chéseaux 
comet. In Halley’s comet, when it crossed the 
orbit of the Biela comet in 1835, and in Biela’s 
comet on December 19, 1845, by Mr. Hinds two 
days before it entered the orbit of Halley’s comet. 
These instances point to the conclusion that the 
transformations in question are due to the comet 
encountering the diffused cosmical matter which 
traverses space, especially in the train of other 
comets. If the supposition be correct it will offer 
a means of, as it were, sounding the depths of 
cometary space, and mapping out the distribution 
of scattered cosmical matter. 

New Mope or GENERATING ELECTRICITY. 

Mr. J. A. Kendall, F.C.S., has discovered a 
voltaic generator in using occluded hydrogen in- 
stead of zinc. The cell is constructed by using a 
tube of platinum foil closed at one end and con- 
nected with glass tubes, by which hydrogen is sup- 
plied to the platinum interior. The other element 
of the cell is an ordinary platinum crucible. 
Various substances are fused in the platinum 
crucible at a red heat, and by connecting both the 
platinum tube and crucible with a galvanometer, 
by means of platinum wires, a generation of 
electricity is obtained. Chlorides of the alkaline 
and earth metals in a fused state give a current ; 
the hydrogen, after passing through the salt and 
walls of the crucible, is oxidised by the air. 
Vitreous matters, such as glass, give a better result 
than alkaline chlorides — even porcelain and 
earthenware transmitting the hydrogen at a high 
temperature. The effects were found to be rever- 
sible ; and the quantity of electricity developed is 
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proportional to the amount of hydrogen diffusing 
through the apparatus, or, in other words, to the 
metallic surface. It also increases with the tem- 
perature, but the electromotive force is very low. 
Mr. Kendall also found that the hydrogen made 
the vitreous substances conductive. 

THE Skrivanov Battery. 

This modification of De la Rue’s chloride of 
silver cell consists of a positive pole of zinc in an 
alkaline solution of 75 parts of caustic soda to 
100 of water, and a negative pole of chloride of 
silver fused into a mass and enveloped in parchment 
paper. As made up for the pocket the zinc is in 
the form of a flat U-shaped plate of zinc, which 
contains in its hollow the chloride of silver packed 
round a silver plate. The whole is placed ina small 
ebonite case with a close lid having a hole, ordi- 
narily shut up, to allow of fresh liquid being put in 
when the cell is spent. The external contacts are 
all of silver. The weight of the cell thus accoutred 
is 90 grammes. The electromotive force is from 
1.40 to 1.50 volts, a little higher than the ordi- 
nary chloride of silver cell. It is to be remem- 
bered that this result, like that of every battery 
extant, is probably 1.5 per cent too high, owing 
to the British Association unit being so much 
greater than the true ohm by Lord Rayleigh’s 
measurements. The cell can give out a current of 
one ampere for one hour, when the liquid must be 
renewed. After two or three renewals the chloride 
of silver must be replaced. It of course is there- 
fore an expensive battery ; but its portability and 
cleanliness render it useful in theatrical effects for 
producing starlights on the heads of danseuses. In 
the opera of La Farandole the dancers have circlets 
round the head with starlights mounted on them. 
Wires pass from the circlet to a belt or ornamental 
ceinture round the waist of the dancers. Two 
Skrivanov cells on each side of the belt clasp, 
form the electric generator. On the belt beside 
the battery a little commutator permits the coryphée 
to control the light at pleasure. 

Ducreter’s New GALVANOMETER. 

M. Ducretet, the well-known French electrician, 
has devised a modification of the tangent galvano- 
meter, whereby the oscillations of the needle are 
suppressed and currents of great intensity and high 
electromotive force rapidly measured. The chief 
novelty consists in immersing the needle completely 
in a transparent liquid inclosed in a compensating 
chamber, like that for marine compasses. It follows 
from the instantaneous action of this instrument, 
that the current from batteries can be measured 
before polarisation sets in; and also that all the 
variations of a changing current can be followed by 
it. The needle is small and mounted on an agate 
pivot. It carries an aluminium pointer moving over 
the graduations of the scale. The bottom of the 
liquid damping box carrying the needle, is silvered 
to reflect the pointer and prevent parallax in read- 
ing off. This compass is mounted on one end of a 
straight graduated rule, which turns round a vertical 
axis and allows the instrument to be put in the 
meridian. A powerful directing magnet is added 
at will to increase the intensity of the magnetic 
force on the needle, as in the ordinary galvano- 
meter. The coil is mounted on a car which slides 
along the rule and can be clamped at any distance 
from the needle. This arrangement permits of 
currents being measured, varying from ;)5 ampere 
to 400 ampéres, or electromotive forces from 5 volt 
to 700 volts. For measurements of intensity the 
current is passed through the frame of the coil. 
A table gives the current for the degree of de- 
flection of the needle observed. When electro- 
motive force is to be measured the current is 
passed through a very fine German silver wire 
wound on the frame of the coil and having a re- 
sistance of 5490 ohms. The intensity is then very 
sensibly proportional to the electromotive force. 
A table gives the volts for a given deflection. 


Tue Sratic TELEPHONE IN RESEARCH. 

The magneto-telephone of Graham Bell has proved 
of great value in research, and Professor S. P. 
Thompson has recently applied the static telephone 
of Dolbear to the same purpose with considerable 
success. Professor Thompson has used it for in- 
vestigating the action of ‘‘influence”’ machines, 
such as those of Holtz, Toepler, and Wimshurst 
(see ENGINEERING, vol. xxxiv., page 3). When the 
end of the wire from the insulated plate of a 
Dolbear receiver is held near the revolving discs of 
these machines, a sound is heard in the telephone 
by induction. As might have been expected, 





Professor Thompson finds the discharge from the 
Holtz class apparently more continuous than that 
from the Wimshurst or carrier class. The Dol- 
bear instrument has also been used by Professor 
Thompson to take the place of the galvanometer 
in a Wheatstone balance of condensers, if we 
may use the term, when condensers are com- 
pared instead of resistances. The condensers which 
correspond to the divided coil of the Wheat- 
stone balance have been ingeniously combined 
by Professor Thompson in the following manner. 
Two glass tubes are coated with tinfoil and a brass 
tube slides into both the glass tubes, and forms the 
common insulated armature of both condensers, 
while the tinfoils form the earth armatures of the 
two condensers thus combined. The arrangement 
allows of the ratio of the capacities of these two 
condensers being easily adjusted by shifting the 
brass tube between them. When the ‘ balance” 
of condensers is made up in a similar way to Pro- 
fessor G. C. Foster's method of joining up the 
Wheatstone balance, the results are more accurate 
than with the ordinary method. This disposition 
was suggested to Professor Thompson by Mr. 
Starling, his assistant. Other applications of the 
Dolbear telephone will suggest themselves to ex- 
perimenters, now that Professor Thompson has 
shown its value ; and it has the advantage of being 
a very handy instrument. For example, as Pro- 
fessor Thompson showed, it can be employed to 
map out equipotential surfaces round charged 
bodies ; but in this, as in the other cases mentioned, 
the fluctuating current from an induction coil must 
be used instead of a continuous charge. Thus 
when the two terminal wires of the telephone are 
on the same equipotential surface no sound is heard 
in the telephone ; but a sound is heard if they are 
not. 


DEFORMATION OF POLARISED ELECTRODES. 

A curious observation has been made by M. Gouy 
and communicated to the French Academy of 
Sciences. It isto the effect that solid electrodes 
are mechanically deformed when polarised by the 
passage of an electric current through them. The 
phenomenon approximates to the effect noticed by 
M. Lippmann with mercury electrodes. The de- 
formation takes the form of a bending or flexure 
when the electrodes are thin metal plates protected 
on one surface by a very thin insulating varnish. 
M. Gouy employed gold electrodes and a saturated 
solution of sulphate of copper, containing a little 
sulphuric acid. The other electrode was ef copper, 
and connected to the negative pole of a Daniell 
cell, while the gold electrode was connected to the 
positive pole. Under these conditions the gold 
plate is polarised without any gas bubbles collect- 
ing on it. The point of the plate is examined by a 
microscope, and while looking at it, if the circuit 
is opened, the point is seen to displace itself gradu- 
ally whilst the depolarisation goes on. On closing 
the circuit again the point returns to its original 
position. On opening the circuit, and at the same 
time connecting the plates through a wire, the 
point of the gold plate leaps suddenly to a new 
position, where it stays. The direction of dis- 
placement shows that the plate curves from the 
non-varnished side. It actual movement is 0.1 
millimetres. On re-establishing the circuit the 
point returns to its old position, and the 
same phenomenon can be repeated indefinitely. 
The displacements are sudden, and commence 
at the moment of making and breaking circuit ; 
nor does the insertion of a high resistance 
(10,000 ohms) seem to affect them beyond mak- 
ing them a little slower. In ten seconds they 
attain to three-fourths of their primitive value. 
When the gold plate is cut in the form of a ribbon 
1.5 millimetres wide and 0.60 metres long, var- 
nished on one face, and rolled into a spiral form of 
4 millimetres diameter, then fixed vertically in the 
solution by wires from the top and bottom, the 
motion becomes a twisting of the helix which is 
communicated to a mirror fixed to the upper sus- 
pending wire, and shows upon a screen by means of 
areflected beam of light. When the polarisation 
changes suddenly the image is launched to a great 
distance, describes some rapid oscillations, and 
fixes itself in a position of equilibrium. The in- 
troduction of a high resistance in this case affects 
the movement more seriously than in the former 
case, owing to the surface of the electrode being 
more considerable in this case. If a small quantity 
of copper be deposed on the gold plate the dis- 
placements are no longer sudden. The deforma- 
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tions of this kind with gold platinum, or for the 
positive electrode and silver, copper, brass, lead, or 
tin for thenegative electrode, have been investigated 
by M. Gouy. They vary in direction an extent 
according to the metals employed. Gold polarised 
positively in nitrate of manganese gives enormous 
deformations ; that is to say, at least 200 times 
greater than those indicated. The gold plate is 
curved from the non-varnished side. M. Gouy 
attempts no explanation of the phenomenon, which, 
from the fact of the motion being from the non- 
varnished side, would appear to be due to occlu- 
sion of gases by the gold. 








GLASGOW IRON COMPANY’S BASIC 
STEEL WORKS. 

Very decided progress is now being made in Scot- 
land in the way of adopting the basic system of making 
steel in accordance with the patents’of Messrs. Thomas 
and Gilchrist, by whom licenses were granted a con- 
siderable time since to two wealthy firms of iron- 
masters, namely, the Glasgow Iron Company and 
Messrs. Merry and Cuninghame. The works of the 
first-named firm embrace large malleable iron esta- 
blishments at St. Rollox, Glasgow, and at Motherwell, 
and three blast furnaces at Wishaw ; and those of the 
latter have consisted hitherto exclusively of blast fur- 
naces at Carnbroe, near Coatbridge, in Lanarkshire, 
and at Glengarnock and Ardeer, in Ayrshire. In this 
article we propose to deal only with the new departure 
that has been taken by the Glasgow Iron Company, 
who are placed in eminently favourable circumstances 
for making the Thomas-Gilchrist process a thorough 
success. 

The blast furnaces—three in number—which are 
owned by the company, and in connexion with which 
the basic steel works are being erected, are situated 
close by the Caledonian Railway Company’s main line, 
and in an exceedingly busy district, one in which 
collieries and iron and steel works are very numerous. 
All the furnaces are close-topped, and have been so 
almost since the commencement of the successful at- 
tempts made in Scotland to collect and economise the 
furnace gases. Their weekly make of pig iron is 
about 200 tons each, or 600 tons in all. At present 
only two of them are in actual operation, but the other 
can at once be put in blast when wanted. The two 
furnaces that are at work produce an abundance of 
gas for heating the air of the blast and raising all the 
steam required on the establishment ; and when the 
third furnace is pressed into service there will 
—it is confidently anticipated—be such a surplus 
of gaseous fuel as will keep all the blast stoves fully 
supplied and provide steam generating power for the 
blast engines, as also for every steam engine in con- 
nexion with the steel works. Such a condition of 
things will certainly be a prime factor towards insur- 
ing the economical success of the basic process at 
Wishaw, The Glasgow Iron Company have extensive 
deposits of clayband and blackband iron ores, which 
they intend to use in providing metal for conversion 
into steel in the Bessemer vessels which will in due 
course be erected ; but they do not intend to depend 
exclusively upon those ores for the production of basic 
metal for the converting process. 

They are especially fortunate in having an extra- 
ordinary stock of highly phosphoretic material in the 
shape of tap and mill cinder, which has been allowed 
to accumulate in their hands for the last thirty years 
or so, a sort of waste material at their finished iron 
works at St. Rollox and Motherwell. The senior 
partner of the firm, Mr. Robert Cassels, always looked 
upon this cinder as a commodity that would ulti- 
mately be turned to account for the large proportion 
of metallic iron contained in it, and therefore he would 
not allow it to be disposed of as waste like blast fur- 
nace slag. Sometimes it has brought as much as 4s. 6d. 
per ton in the open market for use in blast furnaces, 
but of late it has not been considered worth more than 
from 2s. to 3s. per ton. When it is borne in mind, 
however, that it is very rich in phosphoric acid, it 
will at once be seen by all who are familiar with the 
chemistry of the basic process that such a raw material 
will be almost invaluable in the production of basic 
metal, all the more so if it be the case, as is alleged, 
that there is a stock of probably from 150,000 to 
200,000 tons to commence operations upon. We have 
before us analyses made for the Glasgow Iron Company 
of their tap and mill cinder, from which we find that 
the amount of metallic iron existing as _protoxide, 
peroxide, &c., ranges from 52.14 per cent. to 55 per 
cent. ; the phosphoric acid from 1.44 per cent. to 4.72 
per cent. ; the oxide of manganese from 1.68 per cent. 
to 2.84 per cent. ; while silica ranges from 15,04 per cent. 
in the tap or forge cinder, to 23.20 per cent. in the mill 
cinder. Another most important matter is the exceed- 
ingly small quantity of sulphur present in the cinder. 
It exists exclusively in the form of sulphide of iron, of 
which compound the range is from .35 per cent. in 
mill cinder to .70 per cent. in tap cinder. 

During the last six months the business of planning 





and laying out the necessary works and devisin 
the kind of machinery, &c., that it might be inemal 
advisable to lay down for successfully working the 
process, has received most anxious and unremitting 
attention from the general manager of the Wishaw 
Works, Mr. George R. Wood, and from Mr. Thomas 
Williamson, whose very valuable services have been 
secured by the Glasgow Iron Company, as the me- 
chanical engineer, and eventually as the manager of 
the steel works. We shall now proceed to mention 
a number of interesting details bearing upon those 
matters, 

The Bessemer shop, whose site is on the other side 
of the railway from the blast furnaces, and distant 
from them some 300 ft. or so, will cover an area roofed 
in by four bays each of 45 ft. span, and one of 70 ft. 
span, and having a length of 150 ft. There are to be 
three Bessemer converters, each of 8 tons capacity, 
one of which will usually be kept in reserve. The 
casting pits in connexion with which they are to be 
worked, are two in number, semicircular in form, 
and combined at their inner terminals, their radius 
being in each case 25 ft. From the level of the 
floor of this shop to the level of the rails on the Bes- 
semer platform will be 14 ft. The intention is, of 
course, to use molten metal direct from the blast 
furnaces, the same to be conveyed from the tapping 
holes by means of bogie ladles whose contents will be 
tipped direct into the converting vessels. For working 
the converters a horizontal blowing engine is being 
made by Messrs. Walker Brothers, of Wigan, who 
make a speciality of such engines, and have a patent 
valve arrangement that is very favourably regarded by 
engineers. The air cylinder of this engine is 4 ft. in 
diameter, and the diameter of the steam cylinder is 
40 in., with a piston stroke of 5ft. It is intended to 
provide a sufficient amount of steam power to cause 
the blowing cylinder to work up to an air pressure of 
301b. per square inch. Altogether, this engine will be 
of the most modern type, and will embody all the 
most recent improvements. The flywheel will be about 
twenty tons weight, and the speed will be about forty 
revolutions per minute. 

In connexion with the Bessemer department we 
ought to consider some of the arrangements of what 
will be known as the basic preparing shop. This will 
have a roof of about 150 ft. long by 60 ft. span, and the 
plant will include two cupolas for calcining the dolo- 
mitic limestone for use in the converter linings, grinding 
pan, mixing machines, and drying stoves for the basic 
bricks and converter bottoms. All the arrangements 
about this shop and the means of connecting it with 
the Bessemer shop, are very convenient. In addition 
there will be two cupolas for re-melting the pig metal 
made on Sundays, holidays, &c., when the converters 
are not working. Their position is quite convenient 
both to the pig-beds and to the incline leading to the 
Bessemer platform, and up which the molten metal, 
run from the blast furnaces and cupolas, will be drawn 
by wire rope haulage. 

The machinery required for working the casting pit, 
together with the converters already spoken of, is 
being made by Messrs. Miller and Co., Vulcan 
Foundry, Coatbridge, who have earned a very high 
reputation for the iron and steel works’ machinery 
which they have made in recent years, not only for use 
in this country, but also to the order of manufacturers 
in Europe and America. First in order we may 
mention the following, namely, a pair of hydraulic 
engines, converter-tipping gear, two centre ladle 
cranes, and five 3-ton ingot-stripping cranes. 

It is not intended to lay down a steam hammer for 
slabbing the ingots, but to use, instead, a powerful 
cogging mill. And here we may remark that the plans 
of the Wishaw Basic Steel Works include a series of 
soaking pits on Gjers’s patents. The slabs produced 
will eventually be rolled into plates, and in the cogging 
mill there will also be produced blooms, billets, &c., 
some of which will subsequently be transferred into 
sheets, the experience of the Glasgow Iron Company 
with basic steel being sufficient to justify them in ex- 
pecting that such sheets will very soon entirely replace 
those made from charcoal iron. It may be that in course 
of time the company will lay down at least one plate 
mill at these works, but for the present, at all events, 
much of the steel made will be taken to the Motherwell 
Works, where it will be rolled in one or other of the 
mills, which are there so numerous. The engine for 
actuating fhe cogging mill—both of which are likewise 
included in Messrs. Miller and Co.’s contract—has a 
40 in, steam cylinder, with piston stroke of 5 ft. ; and 
the rolls, which are to be 8 ft. long by 32 in. in dia- 
meter, will be worked off cast-steel helical pinions, 
the gearing being in the ratio of 24 to 1. Driven by a 
reversing engine, this cogging mill has been designed 
according to the most advanced notions, the rolls being 
balanced by hydraulic cylinders, the screws actuated 
by steam power, and the arrangements also including 
a set of rollers in front and one at the back, each of 
which will be driven by a separate engine. The re- 
versing engine, which is to drive the cogging mill, will 
also be used at first for actuating a 22 in. billeting mill 
suitable for rolling angles and other heavy bars, By 





and-by, however, this billeting mill will be worked by 
an independent engine, so that it may be used by itself, 
even though the cogging mill engine is for a time ren- 
dered unserviceable. Messrs. Miller and Co. are also 
making the billeting mill. 

All the roofing is being executed by Messrs. P. and 
W. M‘Lellan, Clutha Works, Glasgow. <A consider- 
able amount of the plant not specially named is being 
made on the ground by the Glasgow Iron Company, or 
at their Motherwell Works, which, by the way, are 
connected with the Wishaw Works by means of a 
private branch railway about two miles in length. For 
providing steam some ten boilers are to be laid down 
all constructed of basic steel, and having a working 
pressure of 80 lb. per square inch. The contract for 
the boilers has not yet been let, but it will probably 
be placed within the next few days. It is probable 
that at least 30,000/. will be spent in carrying out the 
plans that have now been resolved upon for the 
Glasgow Iron Company’s Basic Steel Works. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Feb. 29, 1884. 

THE improvement which has been so confidently 
predicted for the American iron trade, has not yet 
been realised ; demand, for all except actual current 
requirements, is still withheld, and prices are at the 
lowest limits consistent with continued production. A 
good deal of inquiry is on the market, but it seems to 
have been made simply to test the strength of prices, 
and has not led to the business so much desired by 
makers. _ Pig iron has been selling freely in small lots 
at 20.50 dols. to 21 dols. for standard brands, with 
50 cents more for special makes, and 50 cents less for 
some inferior lots ; No. 2 averaged 12 dols., and grey 
forge 18 dols. delivered. Importations of foreign iron 
continue very light, and demand is very slight. 
Domestic Bessemer is coming more and more into 
favour, and negotiations are pending for several large 
lots, which will probably be taken at about 19 dols. at 
mill for best. A few small lots of foreign will pro- 
bably be ordered at about 20 dols. to 20.50 dols, ; large 
lots will not sell at any such price. Spiegeleisen is 
held firmly at 28.50 dols. to 29 dols., and although 
several small lots are wanted, consumers will not pay 
over about 28 dols. Bar iron continues dull, at about 
2 cents, though large lots could be obtained at less. 
Prices would be weak, but that they are now as low 
as they can go ; demand is restricted to small lots, and 
the prospects for the immediate future are not very 
bright. Country mills are taking orders for common 
iron at about 1.70 to 1.80, according to size of order. 
Blooms are in light demand at from 55 dols. to 57 dols. 
for charcoal, and 45 dols. to 47 dols. for anthracite. 
Muck bars are selling freely, though in small lots, at 
31.50 dols. to 32 dols. for ordinary makes. At a meet- 
ing of the western nailmakers on the 27th inst, the 
card-rate was re-affirmed, and it was decided to con- 
tinue full production for the present ; demand is fair, 
prices well maintained, and stocks are not accumulating 
very rapidly. The outlook for the spring business is 
good, and prices will probably remain at their present 
limits, of 2.50 dols. to 2.60 dols. The Bessemer steel 
rail mills have taken a number of small orders during 
the past week at 34 dols. to 35 dols. ; buyers of large 
lots are determined to wait until they can place their 
orders at less than 34 dols., which, at present, is 
asserted to be the lowest figure for large lots. Mills 
are still well supplied with business, are confident of 
being able to hold to their own prices, and will make 
no concessions. Western mills have secured some good 
orders during the past week, at about 35.50 dols. All 
the bridge works are busy, and have a large amount of 
work in sight. Plate, tank, and structural iron of all 
kinds has been in dull request, and some plate mills 
are very short of orders, but manufacturers are confi- 
dent that spring will bring them plenty of business, 
although prices are not likely to improve. 








INTERNATIONAL HkALTH Exuipition.—The Council of 
the Society of Arts announce that they are prepared to 
award the following prizes in connexion with the Interna- 
tional Health Exhibition: Under the John Stock Trust, 
a Society’s Gold Medal or 20/., for the best example of 
sanitary architectural construction, Classes 20, 28, 29, 30, 
32. Under the Shaw Trust, a Society’s Gold Medal or 
20/., for the most deserving exhibit in Classes, 41, 42, 43, 
and 45 (relating to Industrial Hygiene). Under the 
North London Exhibition Trust, a Society’s Gold Medal 
or 20/., for the best set of specimens illustrating the 
handicraft teaching in any school-—Classes 49 and 50. 
Under the Fothergill Trust, Two Gold Medals (or two 
sums of 20/.), one for the best exhibit in Class 27 (Fire 
Prevention Apparatus), and one for the best exhibit in 
Class 26 (Lighting Apparatus). From the Trevelyan 
Prize Fund, Five Gold Medals (or five sums of 20/.), for 
the best exhibit in each of the following Classes—2, 3, 6, 
7, and 11 (all comprised within Group 1, ‘‘ Food”), Each 
prize will be a Gold Medal, or the sum of 20/., at the 
option of the recipient. The Council propose to ask the 
juries in each class to recommend for their consideration 
either two or three exhibits which they might consider 
deserving a prize, 
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BAND SAW FOR CUTTING IRON. 
CONSTRUCTED BY MESSRS. B. AND S. MASSEY, ENGINEERS, MANCHESTER. 


/ 
is 


Tus machine was designed and made by B. and S. 
Massey, Openshaw, Manchester, for sawing the large 
plates used in their steam hammers with wrought- 
iron framing. To adapt it for admitting the large 
plates required, the usual construction with two pulleys 
was modified by the introduction of a third one behind 
the framing. This enables the framing to have a clear 
overhang of 60 in. without using pulleys of inconvenient 
diameter, and the saws run as smoothly and easily as 
in the ordinary machines. Though primarily de- 
signed for Messrs. Massey and Co.’s special require- 
ments as steam hammer makers, the machine has been 
adopted at a number of the Government dockyards 
and other large establishments. It is sometimes fitted 
with a self-acting table, and altogether is a tool of 
great utility. 


THE MONONGAHELA BRIDGE.* 
Rebuilding of the Monongahela Bridge, at Pittsburgh, Pa. 
"By Mr. G. LINDENTHAL. 

THE above work having been completed under my direc- 
tion, I have the honour of presenting the following 
account of the same, having prepared it in the belief that 
it will interest members engaged in bridge construction. 

Smithfield-street bridge, across the Monongahela river, 
connects Central Pittsburgh with South Pittsburgh. The 
need of a bridge at this point existed early in the history 


of the city. A ferry accommodated the travel over the | 


river for a long time. In 1810 a charter for a bridge was 
obtained, and in 1816 the first structure, a covered wooden 
bridge of eight spans, 188 ft. each, was built. It consisted 
of wooden trusses, reinforced with wooden arches—for 
those days a remarkable engineering success. 

The superstructure was burnt down in 1845, and was 
replaced with a wire suspension bridge, the engineer of 
which was the late Mr. John A. Roebling, M. Am. Soc. 
C.E., who had then just finished a suspension aqueduct 


over the Allegheny river at Pittsburgh. The Smithfield- | 


street bridge was Mr. Roebling’s first road bridge. 
On the old abutments and piers, after having been re- 
paired, were erected cast-iron towers, which supported 


the cradled cables. The anchorages were put into the | 


old abutments. Under each iron tower had been built up 
stone pedestals, 9 ft. square and 3 ft. thick. 

The towers had the appearance of square truncated 
pyramids, 73 ft. square at the base and 4 ft. at the top. 
and 16 ft. high. The four-angle pedestals or columns of 
each tower were connected with cast-iron lattice frames, 
which filled the entire space on the road and river sides ; 


on the two other sides openings were left for the side- | 


walks, which led through the towers, The columns were 
surmounted by massive cast-iron top-pieces, in which the 
pendulums for the cables were hung with a slight inclina- 
tion corresponding to the cradling of the cables. Each 
pair of towers was connected at the tops with a horizontal 
12 by 16 wooden brace, which prevented the towers from 
being pulled towards each other by the cradled cables. 
he roadway was 20 ft. wide, having two car tracks. 

On the outside of the cables were the sidewalks, 5 ft. 
wide. The hand-railing was formed of a wooden con- 
tinuous Howe truss, 5 ft. high, bolted to the ends of the 
wooden floor-beams. These were 4 by 16, white pine, in 
pairs, 4 ft. apart. The planking for the roadway con- 
sisted of a lower 2in. longitudinal pine planking, and 








* Paper read before the American Society of Civil 
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upper 2 in, white oak planking as wearing surface. There 
was no horizontal or wind bracing, save the one derived 
from the stiffness of the plank floor. Across each pier, 
under the floor, extended three wooden beams, 12 in. by 
12 in., 40 ft. long, and diagonally braced from the piers 
below; they were acting as cantilevers, giving some 
rigidity to the suspended platform near the towers. The 
cables, 44 in. diameter, each contained 750 wires of No. 10 
Birmingham gauge. The wires were laid parallel to axis of 
cable, and closely wrapped with No. 14 annealed wire. 
The travel over the bridge, on which toll is collected, 
was of the heaviest kind, and is steadily increasing in 
bulk and weight. The suspension bridge had become 
very shaky and loose; its continuous swaying and creak- 
ing had created anxiety in the public mind; it had 
| evidently outlived its usefulness. A new bridge was de- 
| cided upon in the summer of 1880. } 
he Bridge Company at that time was in favour of 
| another suspension bridge, but with larger spans on a 
higher grade, and adopted a plan proposing two channel 
| spans of 360 ft. each, and two shore spans of 180 ft. each. 
A contract for such a bridge was made, and the building 
of the same commenced the same summer, under the 
superintendence of Mr. Charles Davis, M. Am. Soc. C.E. 
The foundations for the channel piers were put in first, 
| and the piers themselves built up to an average height of 
10ft. The winter season stopped any further work in 
that year (1880). 

In February, 1881, the Bridge Company was reorga- 
nised, and the new managers desired a different bridge. 
It should not be subject to undulations, and should be 
| capable of enduring the continually increasing traffic with- 
out limitation of load or speed. 

At this time the writer was invited for consultation and 
to suggest suitable changes in the plans, which should 
provide for a widening of the bridge by adding another 
roadway or track, should this ever become necessary in 
the future. After having submitted such plans, they 
were accepted and the writer was engaged to carry them 
out. This plan proposed to utilise the foundations and 
piers which had been commenced. They were to be built 
upon, without any offsets, to a width on top of 56 ft. 

As the width of the superstructure may ultimately 
| reach 64 ft., or 8 ft. wider than the piers, it became neces- 

sary to let the sidewalks project over the masonry. The 
present width is 48 ft. on the channel spans; the room 
| on the piers for widening the bridge was left on the up- 
stream side. For the channel spans Pauli trusses were 
proposed, 25 ft. 8 in. apart, centre to centre, and the 
centre line of the new floor (of 48 ft. width) wasshifted down 
| stream 8 ft. 2in. from the centreline of the old bridge. The 
| sidewalk on the up-stream side was proposed to be detach- 
| able, so that the floor may be widened and the sidewalks 
| again connected to it. . 
| For the approaches to the channel spans, plate girder 
| deck spans, on lighter masonry piers, were proposed. 
| This arrangement allows of increasing the width of the 
| bridge by simply adding more plate girders to each span 
| on the piers on Bo are long enough for that purpose. 
Being a deck bridge, it afforded an unobscured entrance 
view to the channel spans, the trusses of which were to 
| rest on ornamental towers, giving to the superstructure 
| an architectural appearance of strength and stability. 
The shifting of centre line of new floor 8 ft. 2 in. down 
| stream from the centre line of the old bridge allowed of 
| erection of the new superstructure without stopping travel 
on the old bridge, in a manner described more in detail 
elow. 
| The Pauli truss type commended itself for the channel 
| spans in this instance, for several reasons ; 





1. The pleasing appearance (for a city bridge) in com 
parison with the ordinary parallel chord truss. 

2. The fact that the trusses could be made high in the 
middle (without detriment to their stability in case of 
high winds), thereby reducing the chord strains and chord 
sections. In connexion with the light and slender web- 
members, it permitted of an economy in the trusses of 
over 9 per cent., as compared with parallel chord trusses 
(with inclined end posts) of same height (50 ft.) The de- 
flection and vibration of high trusses is small and their 
rigidity great. 

3. The bottom chord or cable is exposed to the sun’s 
raysas much as any other truss-member ; therefore unegual 
temperature effects in the trusses are avoided. The 
covered floor construction is independent of the trusses 
as to temperature effects. 

4, The floor had to be cambered 18 in. in each 360 ft. 
span to agree with the general grade of the new bridge. 
A straight bottom chord with a rise of 18 in. in 360 ft. was 
undesirable. 

At first it was proposed to build the new structure 10 ft. 
higher at highest point than the old bridge. But the 
river men, in the interests of navigation, demanded the 
structure to be at least 20 ft. higher, or 57 ft. above low 
water mark, to which the Bridge Company objected, on the 
ground that the additional 5 ft. height would injure travel 
over the bridge much more, by reason of a steep grade at 
the Pittsburgh end, than it would benefit navigation. 

There is no statute prescribing the height of bridges 
over the Monongahela river. The case was taken toa 
court of equity, and argued there by lawyers pro and 
contra, resulting in a preliminary injunction against the 
Bridge Company building the bridge lower than 20 ft. 
To continue the litigation would have required much 
time. After a suspension of work at the bridge for ten 
months the Bridge Company decided to accede to the de- 
mands of the river men. 

The following is a description of the material and 
methods used in the construction of the bridge : 

Musonry.—Consists of a grey, hard, and durable sand- 
stone, free from admixtures of clay or iron oxide particles. 
It was quarried near Homewood, Pa., on the Pittsburgh 
and Lake Erie Railroad, where it is found in large blocks 
of 100 to 500 cubic yards, without any stripping. The 
masonry is rock-faced, with drafts 1 in. wideall around 
the face of the stones, which are in courses of alternate 
headers and stretchers. 

The dimensions of the stones are 24 in. to 16 in. in thick- 
ness, 7 ft. to 4 ft. in length, 3 ft. to 1? ft. in width, with 
beds and joints dressed regular and true. The backing 
for the abutments and wing walls consisted of regular- 
shaped stones, with dressed beds; for the heart of the 
piers concrete filling was used. It was applied in layers 
of 12 in. thick. It proved superior in every way to ordi- 
nary stone backing. Iron clamps bind the stones in the 
pier heads in every course. 

The use of spalls was not permitted in any part of the 
masonry. All spaces between stones were filled with 
concrete, rammed with iron rammers, making every 
course absolutely water-tight. Great attention was given 
to the bond. The stone blocks were laid in alternate 
header and stretcher courses, which made the coinci- 
dence of stone joints in the heart of the pier impossible. 
In this way each stone is bonded in every direction. The 
concrete backing, after setting, was very hard and tough ; 
it adhered to the stones with great tenacity, and made 
the piers monolithic in fact. 

In the execution of the work care was taken to wet every 
stone immediately before setting. When laid in position 
the stone was settled by repeated blows of a heavy 
wooden ram. Any stone breaking under this operation 
was removed. 

The face joints of the finished masonry were cleaned 
out to adepth of 1 in., andthoroughly moistened, and 
caulked with Portland cement and sand mortar mixed 
one to one. 

For all face masonry exposed to the weather American 
Portland cement was used for the mortar; for concrete 
backing and foundations, Rosendale cement was ordi- 
narily used. 

All cements were required to be so finely ground that 
90 per cent. of the whole would pass through a sieve of 
fifty meshes to the lineal inch. ests as to its tensile 
strength were conducted on a Fairbanks testing machine 
with moulded briquettes of pure cement. 

Rosendale cement made of a stiff paste, having been one 
day in water and one day in the air, at an even average 
temperature of 70 deg. Fahr. (in a room), were tested to 
show a tensile strength of at least 40 lb. per square inch. 

American Portland cement briquettes, under the same 
conditions, were tested to show a tensile strength of at 
least 80 lb. per square inch. 

Similar briquettes, after having been four days in water 
and one day in the air, at the above average temperature, 
were tested for a tensile strength of 60 lb. per square inch 
for Rosendale cements, and 150 lb. for American Port- 
land cement. 

The concrete used throughout the work was composed 
of two parts of sound broken stone, passing through a 
3 in. ring; two parts of clean gravel from the size of a 
pea to 2 in. in diameter ; two parts of washed river sand ; 
one part of Rosendale cement of accepted quality. 

For concrete under water two parts of cement were 
used to allow for waste by washing in depositing it under 
water. With a little care in the operation the loss, how- 
ever, was insignificant. The stone, gravel, and sand were 
first mixed on a board platform, then the cement added, 
and the whole mass thoroughly rehandled ina dry state, 
Water was then added in barely sufficient quantity to 
reduce the whole mass, by lively and severe shovelling 
to a stiff mortar. This was put immediately in place in 
layers of not over 12 in. thick, and thoroughly rammed 
with iron rammers about 5 in. square and weighing 36 lb., 
until the mass flushed uniformly over the whole surface, 
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For depositing the concrete under water for the pier 
foundations square wooden troughs were used, reaching 
almost down to the bottom, and the concrete dumped in 
and raked even with iron rakes having long handles. The 
running out of the concrete was prevented by sheet piling. 
When a change in the masonry of pier No. 4 required the 
removal of a few stones, they were found to form with the 
concrete backing one solid mass, which had to be rent 
asunder with steel wedges and sledge-hammers, and would 
sometimes break through the stone rather than through 
the concrete. 

Openings or slots for one car track were left in the new 
abutments and piers to accommodate travel on the old 
bridge. 

The pier posts of the channel spans on the down- 
stream side have their bearing near to the pier ends, and 
to prevent cracking of the channel piers, or uneven settle- 
ment after the superstructure should be in place, rivetted 
iron anchors were walled into the top of piers Nos. 2, 3, and 
4. The coping on the piers, consisting of two projecting 
courses of cut stone, was nearly all in place for a grade 
15 ft. higher than the old bridge, at the time of the dis- 
pute with the rivermen. When the height of the piers | 
was increased to suit a grade 20ft. higher than the old 
bridge, the additional masonry was built on top of the 
coping in the form of pedestals of cut stone. 

After the erection of the superstructure had so far pro- 
gressed that travel could be turned on to one track on 
the new bridge, the old bridge was abandoned, and the 
gaps and openings in the masonry of the new abutments 
and piers successively walled in and closed. In this wise 
it was possible to complete the masonry work without 
stopping travel on the old or new bridge. 

Superstructure.—The roadway is at present 22ft. 10in. 
wide in the clear, and two sidewalks each 10ft. in the 
clear. The full width of the bridge on the deck spans of 
approaches is 43 ft. 6 in., and on the channel spans, which 
are through spans, 48 ft. 

The bridge can be widened out, if ever required, to 
64ft. This made it necessary to erect the present super- 
structure nearer to the down-stream end of the piers. It 
detracts much from the appearance of the bridge, which 
is unsymmetrical at present. It was important not to 
stop travel during the rebuilding of the bridge. Pas- 
sengers and freights from and to the Pittsburgh and Lake 
Erie Railroad must pass over it. Besides, there is a 
heavy traffic in coke, iron, and other mill material, which 
would have been compelled to take a long, roundabout 
way. The construction of the superstructure had to be 
arranged to allow of the erection first of one track and 
then of the other. 

If the new bridge had really been built 15 ft. instead 
of 20 ft. higher than the old one, there would aot have 
been left height enough near the ends of the channel 
spans for teams to pass under on the old bridge. It was 
therefore intended to erect the channel spans about 5ft. 
higher than their proper grade, and to complete the floor 
and tracks of the same. 

The pier posts would have temporarily rested on sand 
jacks, by means of which both spans, weighing about 
1600 tons when completed, could have been simultaneously 
lowered in a few hours to their proper grade. One track 
and sidewalk, on the plate girder approaches on the down- 
stream side, would have been meanwhile prepared for use. 
In this way travel would have been interrupted only for 
one day. But this operation became unnecessary when 











the new grade was raised 20 ft. above the old bridge. 

Channel Spans.—It was found that the use of steel, in | 
the trusses at least, would prove economical as compared | 
with wrought iron. The saving based on the prices at | 
that time was over 21,600 dols. 

The Fauli trusses were designed with an uneven num- 
ber of panels, namely, thirteen, in order to get two 
tangential points of attachment for each truss to the floor | 
construction, thereby securing greater longitudinal and 
transverse rigidity of the entire bridge frame. Roller 
bearings for pier posts were avoided; the middle posts, 
supporting two truss ends each, have a fixed and square 
bearing on heavy pedestal castings on the pier. Each 
end post has a bearing on a 6-in. steel pin in a cast-iron 
pedestal on which it can rock. It is probable that very 
. little movement takes place on account of friction on the 
pin, and that the posts would bend or spring. he re- 
sulting bending-moments on the end posts have been con- 
sidered in proportioning them. _ 

The projected length, 27 ft. 7Zin., of all panels being 
alike, it follows that the lengths of chords in a curved 
line are unlike, and if the curve were a circle or a para- 
bola, then the angles formed by the straight chord sections 
would also be all unlike. For practical reasons it is 
desirable to have these angles all alike, so as to have 
only one template for the bevelled joints. This con- 
dition would prescribe the character of the curve, in 
this instance a sine curve. The difference in curvature 
between a sine curve and arc of a circle was found to 
be small (24in). The difference in the bevel joints was 
inappreciable (#,in.) Therefore, a true are line was 
then assumed for the chords to facilitate other calcula- 
tions. 

The vertical web-members are in tension from the dead 
load or from a uniformly distributed live load. They will 
sustain compression strains only from an uneven distri- 
buted load. Near the centre of truss they are long and 
slender, requiring intermediate bracing, which was placed 
at half the truss height for the entire length of trusses. 





The suspenders from trusses to floor, which were all | 9. 


stiffened to prevent vibration, were not made adjustable ; | 
their exact lengths were calculated to give the required | 
camber of 18 in. to the floor construction. The truss | 
camber was obtained by shortening the lower and 
lengthening the upper cord members ,*; in., so that after 
erection it amounted to 2 in. 

All diagonal bars were made adjustable and single ; 
they are strained from partial loads only. The trusses 


were adjusted to their proper shape by means of these 
ties, which received a slight initial strain. The top and 
bottom chords, pier-posts, diagonal ties, and pins are of 
steel ; all other parts are of wrought iron with steel rivets. 
The calculated sections of the vertical web-members for 
steel were so light that for practical reasons they were 
all made of wrought iron and of the same section. 

Quality of Steel Used.—Every heat of steel was tested 
and its quality determined before any more work was 
done to it. For the compression members and pins, the 
steel was required to stand the following tests on speci- 
men bars § in. in diameter: 

Elastic limit ; 50,000 to 55,000 lb. per square inch. 

Ultimate strength : 80,000 to 90,000 lb. per square inch. 

Elongation in 8 in.: Minimum 12 per cent. 

Reduction of area at fracture: Minimum 20 per cent. 

Cold bending: 180 deg. around its own diameter with- 
out crack, 

Cold punching of holes in flat 3 in. by Sin. bars: 4%, in. 
from the edge without crack or distension of metal. 

All specimens and shapes were required to be finished 
at nearly the same heat, as it was observed that rods 
tinished at a lower heat would give higher tension results 
than samples of same steel finished at a higher heat. 

The Andrew Kloman firm in Pittsburgh had contracted 
to procure the steel and to furnish the steel shapes. The 
intention was to use Bessemer steel for the compres- 
sion members ; a large lot of Bessemer steel was tested, 
but few samples were found to stand the required 
tests. The difficulty seemed to consist in controlling the 
uniformity of the steel within close limits for quality and 
strength. After awhile the attempt was given up and 
open hearth steel was substituted. No trouble was then 
experienced in getting a uniform grade of steel of pre- 
scribed quality. 

The top chord sections consist of four leaves, which 
were originally designed to be each a 20 in. steel plate with 
4 in. by 4 in. angles for flanges. In ordering the steel it 
was discovered that enough plates of that width could not 
be procured in the required time. Therefore, the chord 
sections were changed to 10in. and 12 in. steel plates, with 
4in. by 4 in. angles, composed as shown in the drawings. 

Notwithstanding the great care used, the finished plates 
and angles were by no means a uniform product. Accord- 
ing as they in rolling were finished at a higher or lower 
heat, they would have different degrees of hardness. 
Steel plates and angles finished at a lower heat hada 
smooth surface, and the noise of punching them resembled 
pistol shots, while plates finished at a higher heat had a 
rougher surface, and there was hardly more resistance to 
punching than in wrought iron. The specifications for 
rivetted steel work provided that the punched rivet 
holes, }in. diameter, should, in the assembled parts, be 
enlarged to 1 in. diameter by reaming. The time for the 
delivery of the steel work growing short, the question was 
considered whether the reaming of the holes could be 
avoided, to hasten the completion of the work at the 
shops. Messrs. Kellogg and Maurice, in Athens, Pa., 
had the contract for this part of the work. 

To that end the following experiments were made : 

Ten specimens were cut from the same steel plate } in. 
thick ; one specimen was tested to ascertain the tensile 
strength of the steel inthe specimen. The nine other 
specimens, all alike in form, were prepared as shown in 
sketch, for the purpose of ascertaining the effect of punch- 
ing holes, of punching and reatning, and of drilling. The 
tests were expected to show the amount of reaming re- 
quired, and whether any annealing effects from the hot 
rivet on the injured steel around the punched hole could 
be observed. 
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The conclusion from these tests was that the injureg 
steel (of the quality used in this instance) around th. 


| Elongation of whole bar 


Elongation for 12 in. nea 


punched hole was in part restored by annealing in contact 
with the hot rivets, the size of which was large in pro- 
portion to the thickness of steel plates and angles as used 
in the chords. The reaming of the punched holes to a 
greater extent than to make the rivet holes smooth and 
straight was therefore dispensed with, and a reduction in 
the price for the finished work agreed upon. 

The steel pins are 6Gin., 5pin., din, and 32in. in 
diameter. The same quality of steel as for the com- 
pression members was used for them ; they were forged 
from solid steel billets, and turned to size. No appre- 
ciable difference in the hardness of the metal in the pins 
was observed. 

For tension members and vivets the steel was required 
to stand the following tests on specimen bars § in, in dia- 
meter: 

Elastic limit, 45,000 ]b. to 50,000 Ib. per square inch, 

. oe strength, 70,000 lb. to 80,000 1b. per square 
inch. 

Elongation in 8 in., minimum 18 per cent. 

Reduction of area at fracture, minimum 30 per cent. 

Cold bending, to a loop 360 deg. around its own dia- 
meter without crack. 

Cold punching in 3 in. by § in. bars of 1 in. rivet holes ; 
din. from the edge without crack or distension of metal. 

Open hearth steel of the above and uniform quality was 
obtained without trouble. 

The eye-bars were made by the Kloman process, t.e., 
the bars were rolled from billets between reversible and 
adjustable rolls, in such manner as to leave the ends 
thicker than the bar. The ends were then spread and 
forged to the proper shape of the eye, under a steam 
hammer. The heaviest steel bars for this bridge were 
28 ft. Ghin. long centre to centre of eyes, and 1}$ in. 
thick. All steel billets and all steel bars required very 
close inspection for flaws, the detection of which was 
sometimes difficult. 

It has been stated that for the detection of flaws in 
steel or iron, a magnetic needle had been used with 
success, though the manner of its use the writer has not 
heard stated. A device for the certain discovery of flaws 
in steel bars is certainly needed. Where the solid metal 
sections are proportioned very economically to the work 
they have to do, flaws are a source of great danger, 
especially in attenuated steel structures ; flaws in wrought 
iron are more likely to happen in the direction of the 
tibre, but in steel they can as well happen crosswise to 


| the direction of the tension strain as any other way. 


Three steel bars 9 ft. long between centres of eyes, and 
4in. by 1,yin. in section were tested to ascertain the 
effect, if any, of annealing the finished bars, 

The results were as follows: 


Bar C, 
Not 
Annealed. 


Bar B. | 
Not | 
Annealed. | 
| 


Jar A. 
Annealed. 


| | | 
»| Eye. Eye. | Eye. | Eye. 


Diameter of eve 
Least cross section of 
eye.. as ..8q. in. 
Excess of metal in eye 
over bar .. per cent.) 29.4 
Reduction of area in eye 
at pin-hole _ per cent. 
Elongation of pin-hole in. 
Average section of bar 
sq. in. 
Averaged reduced area 
after test .. «9 Gee. 
Reduction in per cents. .. 
- at fracture 
percent. 


per cent 10.5 


fracture percent.| 24.6 23.2 
Elastic limit per square 
inch ; Ib. 43,140 


: ae 40,940 
Ultimate strength.. Ib. 74,310 


45,360 | 
| 73,760 


78,180 





All pin-holes were 3} § in, in diameter. 

The pin-hole in one eye of bar C was bored fin. out of 
centre line of bar, and accounts for its lower ultimate and 
elastic limit. 

A specimen from the same heat of steel, of which the 
above bars were made, showed on a #in. round : 

46,389 lb. per square inch. 
78,898 ,, 

18.0 per cent. 

30.2 5, 


Elastic limit... 
Ultimate limit 
Elongation in 8 in. ... 
Reduction -_ 


The net section of the heads through the pin-holes for 
all eye-bars being at least 50 per cent. more than the bars, 
and the good effects from annealing being doubtful in the 
above tests, it was not thought necessary to anneal the 
steel bars. 

For steel rivets the above quality of tension steel proved 
very suitable. The rivets were tough and tenacious. It 
was, however, observed that the manufactured rivet-heads 
would easily break off with few blows, the fracture in 
each instance showing a fine granulated appearance. 
Rivet heads, however, made by hand or rivetting machine 
were very tough, and could not be broken off ; they had 
to be cut off. The cause for the brittle rivet heads was 
supposed to be the upsetting by blows, in forming the 
head at a high heat in dies, producing sharp corners under 
the rivet head and around the rivet stem. 

Plate Girder Spans.—There are six plate girders in each 
span beneath the flooring, namely, one girder under each 
rail and one girder under each sidewalk, which is detach- 
able on the up-stream side. 





This arrangement was chosen to admit of the erection 
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first of the new down stream street track, which came to 
lie sideways of, but on a higher grade than, the down- 
stream track of the old bridge. To this track travel was 
confined during erection. Plate girders were chosen for 
the reason that for the limited depth of floor (for a grade 
15 ft. higher than old bridge, as at first contemplated), 
it gavea more rigid construction than open girders at low 
depth. It was also more convenient to work into them, 
and get rid of a lot of wrought iron which was on hand, 
and was left over from orders for the suspension bridge 
originally intended to be built. 

Could the writer have foreseen that the new grade 
would be 20 ft. higher than the old bridge, the deck spans 
of the approaches would have been made of two open 
girders of greater depth, in a manner that would have 
admitted of finishing both tracks on them at the same 
time. This would have been also more economical, As 
jt was, the plate girders were nearly finished when the 
change in grade was made. ; 

For all wrought-ironwork in the bridge the quality of 
iron was required to be equal to that of standard bridge 
iron. 

Steel rivets were used for all wrought-iron bridge mem- 
bers and girders. 

(To be continued.) 


GAS AND CALORIC ENGINES. 

Tue fourth of the six lectures on ‘‘ Heat in its Me- 
chanical Applications,” was delivered at the Institution 
of Civil Engineers on Thursday evening, the 21st of 
February, by Professor Fleeming Jenkin, LL.D., 
F.R.SS., L. and E., M. Inst. C.E., the subject being 
*¢ Gas and Caloric Engines.” 

The lecturer began by defining what he meant by the 
efficiency of an engine, and stated that the steam engine 
converted about 10 per cent. of the total heat generated 
by the coal into mechanical work, or, in other words, had 
an absolute efficiency of 10 per cent. It was his duty to 
compare hot-air and gas engines with the results achieved 
by steam. ‘The first important hot-air engine was that 
devised by Sir George Cayley, in 1807, which was fully 
described in his patent of 1837. A diagram of an engine, 
made by Buckett, was referred to as closely resembling 
Cayley’s engine. Details were given of the theory of the 
Cayley-Buckett engine, which showed that the results so 
far were comparable with those obtained by steam, but 
that there was no great promise of improvement for the 
future. Gas engines were next treated of, being also a 
form of internal combustion engine. The engine designed 
by Otto, and improved by Crossley, was described as one 
typical example, and the other chosen was that made by 
Thomson and Sterne according to Mr. Dugald Clerk’s 
plan. The following points were named as those of chief 
interest : the limitation to the higher and lower limits of 
temperature; the rate at which combustion proceeded 
inside the cylinder; whether dissociation was a sure 
cause of the limit to the higher temperature ; the loss of 
heat by the cooling of the walls of the cylinder, and the 
loss of heat in the residual products rejected. Experiments 
specially made by Messrs. Crossley were described, show- 
ing that a change in speed with a constant charge had 
caused an alteration in the maximum pressure and maxi- 
mum temperature ; but that this change did not extend 
between wide limits. A change in the richness of the 
mixture, produced a much greater change in pressure and 
temperature. A diagram was shown in which the pres- 
sure was almost uniform throughout the stroke, and 
another showing the modification produced in the indica- 
tor diagram when the charge introduced was not allowed 
to mix with the residual products. All these diagrams 
tended to prove that gradual combustion certainly took 
place in these engines, and that the rate of combustion 
was under control. 

A series of very interesting diagrams, illustrating ex- 
periments made by Mr. Clerk, was then explained, the 
rate of combustion in different mixtures of gas and air, 
and of hydrogen and air, being exhibited by a continuous 
curve. These experiments established, beyond a doubt, 
that the rate of combustion varied in proportion to the 
richness of the mixture, and that this rate was, in the 
poorer mixtures, such that a considerable portion of 
the stroke would be completed before the combustion was 
complete. In fact, Mr. Clerk’s experiments and those of 
Messrs. Crossley nearly agreed, although these makers 
might differ in their explanation of the cause. The ex- 
periments further showed that, whether dissociation acted 
as a limit to the temperature or not, practically the mean 
temperature of the contents of the cylinder in gas engines 
at the beginning of the stroke seldom rose above 1550 deg. 
Cent. The experiments of the makers further agreed in 
this: that the loss by conduction through the walls of 
the cylinder was a little over 50 per cent., and that at the 
moment when the highest pressure was attained, not much 
more than one-half of the total heat was developed, the 
rest being developed throughout the stroke. The lecturer 
pointed out that the true condition of the burning gases 
was one which it was extremely difficult to analyse or 
follow; that within the cylinder there must be an 
extremely hot kernel at a temperature greatly above the 
mean; that at the outside there must be a layer little 
above 150 deg. Cent., and between these limits layers at 
all temperatures ; that part of the gases must expand, re- 
ceiving heat, and part give it up. But it was interesting 
to find that the practical result of these complicated 
actions did not differ widely from the adiabatic curve, 
although, in point of fact, one-half of the heat was bein 
given up by conduction. Passing from these theoretica 
considerations to the practical results, the lecturer found 
a similar agreement. Both makers produced engines 

ving 1 indicated horse-power for 20 cubic feet of gas. 

his result corresponded to one-third, or one-fourth, of 
the consumption recorded for the early gas engines made 
by Lenoir, Moreover, they showed that from 16 to 24 





per cent. of the whole of the heat generated was actually 
converted into indicated horse-power, notwithstanding the 
enormous waste of one-half by conduction across the walls. 
In absolute heat efficiency, therefore, the gas engine was 
already —_ cent. better than the steam engine. When, 
however, what might be termed the relative efficiency, 
was compared, that was to say, the relation between the 
theoretical achievement which was possible, and the 
actual achievement, the steam engine would be found 
nearly to have reached the limit of what was possible or 
probable, whereas the gas engine was very imperfect, and 
therefore gave hopes of great improvement. 

Taking the range of temperatures as the highest and 
lowest used in a gas engine, the ideal efficiency might be 
spoken of as 77 per cent., but no real gas engine could 
reach this figure because the heat was not wholly given 
at the higher nor wholly rejected at the lower tempera- 
ture. If the indicator diagram were treated as bounded 
by two adiabatic curves and two vertical lines, the theo- 
retical efficiency of the gas engine, with the temperature 
described, cms be about 48 per cent., and one-half of 
this had been attained, the other half being accounted for 
by the cooling of the walls. The lecturer then passed on 
to consider what possible means might be suggested for 
improvement, re divided these into two classes—those 
in which it was intended to lower the practical tempera- 
ture of rejection, and those in which it was intended to 
diminish the loss by cooling. As regarded the first of 
these—increasing the pressure of compression produced 
good results by increasing the expansion; but the ad- 
vance to be made in this direction was not expected to be 
great, as the pressures used were already large. 

The lecturer next proceeded to describe the Stirling 
engine, invented in 1827, pointing out that Robert Stirlin 
was the first inventor of the regenerator—a device whic 
had not been fertile so far as heat engines were concerned, 
but which, in the hands of the late Sir William Siemens, 
had greatly modified several of the important industries 
in the kingdom. He pointed out that it was a natural 
idea to modify the Stirling engine, which received its heat 
from outside into an engine which, like the Cayley- 
Buckett or gas engines, received their heat inside, and 
explained in detail the difficulties that had been met with 
in several attempts to carry this idea into practical effect. 
The late Sir William Siemens had worked at the concep- 
tion during the greater part of his life, and had he been 
spared a few years longer, there could be no doubt that 
complete success would have been attained. Professor 
Jenkin’s experiments in the same direction had been 
chiefly directed to combating the difficulties introduced 
by the porosity of refractory materials, which was much 
greater than was usually supposed, even in the case of 
very dense firebrick. These experiments had been given 
up temporarily, under the conviction that the complica- 
tions involved in introducing internal combustion, 
whether by gas or coal, into a Stirling engine were such 
as to render small engines of this type impracticable, but 
without any loss of faith that, for the larger types, they 
would ultimately be successful. Small engines of the 
Stirling type were actually in the market, made either by 
Bailey, Robinson, or Rider. The results from these en- 
gines were as good as could be expected from their small 
size and the ‘iw pressure used. They could be made 
more efficient by raising the pressure, but the complica- 
tion introduced would probably outweigh the advantage 
obtained in the saving of coal. The theoretical results to 
be obtained by the simple adoption of a regenerator, 
through which the mixture of gas and air passed on 
entering the cylinder, and repassed on leaving it, were 
then described, and seemed to show that this device might 
be serviceable in sensibly increasing the efficiency of 
engines, and finally some attempts were dential by 
which it was hoped that the great conduction across the 
walls of the cylinder might be diminished. For this pur- 
pose, however, invention was required. In due time it 
would be forthcoming. In fact, the most interesting 
point connected with gas engines was this: that while in 
the steam “ye the limit of improvement had almost 
been reached, with the gas engine, the theoretical 
etticiency was already double that of the steam engine, 
and the cost of working comparable, especially when 
Dowson gas was used, and that in the case of the gas 
engine it was possible to look forward to double and 
triple the efficiency which had so far been actually 
obtained. 


NAVAL ATTACK. 
The Ram—the Prominent Feature of Future Naval 
Victories. * 
By Admiral Sir Grorcr Exot, K.C.B. 

IN undertaking, at the request of the Committee of the 
United Service Institution, to prepare a paper for this 
year’s discussions on naval matters, I have selected the 
above title because I consider that, although very able 
essays have been written on ‘‘The Gun and Ram and 
Torpedo,” the subject has not been sufficiently dealt with 
on its merits, and that on certain points which should 
dominate the construction of fleet ships, the essayists had 
felt a difficulty in giving full force to their opinions. The 
inference I have drawn from what has been left undefined, 
and from what has been elaborated by essayists on what 
concerns fleet actions at sea, is that they have felt con- 
strained to regulate their opinions by the types of armour- 
clads which prevail, and that they have therefore not 
given sufficient importance to the ram-bow in the con- 
struction of fleet ships. 

It is evident that hitherto the greatest prominence has 
been given to gun attack and defence by naval authorities 
of all nations; this probably accounts for the limited 
extent to which the fortifying of bows for ramming has 
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been carried out, and affords the probable explanation for 
the caution with which the question of end-on ramming, 
or bow-to-bow attack, has been approached by naval 
essayists. It may also have given rise to such evolutions 
as I have seen proposed by tacticians, where two fleets 
meeting end-on have both been of the same mind to pass 
through their respective lines (in fact, funking the bow-to- 
bow encounter), and have then been supposed rapidly to 
turn about and repeat the same tactics. The numerous 
diagrams on naval tactics and the volume of evolutionary 
signals have also tended to create the same impression, 
that fleet battles will principally be decided by the gun 
and torpedo, which impression is confirmed by the inade- 
quate —_ and protection which is bestowed on the 
ram-bows of our armour-clads. 

I find that Captains Colomb, and Noel, and Pellew, 
and Dawson, and the French writer, Admiral Touchard, 
have all given full expression to the prominent part which 
the ram should play in fleet battles, and I have no doubt 
that all naval officers would advance the same opinions, 
but the probability which appears to be assumed is that 
this mode of attack will be limited to the endeavour to 
strike on the broadside, and that the meeting bow-to-bow 
will, as a rule, be avoided, because of the danger of self- 
destruction, and that brings me to the object of my paper, 
which is to endeavour to show that bow-to-bow ramming 
will be the rule, and not the exception, in fleet actions, 
because the strongest-bowed ships will force that mode of 
encounter, from which no manceuvring can afford a means 
of escape. I am now dealing solely with the question of 
fleet actions, as I will refer to single actions hereafter, 
= I will proceed to exemplify the case to the best of my 
ability. 

I will take two hostile fleets of equal numerical force, 
every ship having the same displacement, the same speed 
and gun-power, Fleet A having her main structural 
strength in the bows as well as a powerful end-on gun-fire; 
Fleet B is weaker in these respects, but more powerful on 
her broadside by just so much weight of gunsand armour 
as has been spared from that which Fleet A has placed at 
the bows. 

These fleets are steaming towards each other in such 
formation as the respective chiefs have decided upon, and 
thus they approach end-on. Fleet A, confident in their 
superior bow-strength, mean ramming at all hazards, 
bow-to-bow if necessary. My opinion is that Fleet B must 
turn tail at some distance off or hazard the encounter of 
the intended bow-to-bow attack, in which case fleet A 
must be victorious in the end. 

It will, I dare say, be said that even the stronger-bowed 
ships will not get off with impunity; that, as Captain 
Noel says, ‘‘ the shock between two heavy ships meeting 
in opposite directions would be so terrible that engines 
might be damaged, if not disabled, and boilers might be 
displaced, if not specially stayed.” It is true that on this 
point none can speak from experience, but it is most un- 
likely that in such circumstances ships will not be meet- 
ing at full speed, and the stronger-bowed ship will run 
the least risk of fatal disaster, especially if she is the 
handier vessel. 

I will now describe the mode of strengthening the bow 
which might be adopted without adding greater weight to 
the extreme end than can be carried with safety. The 
water line belt should be carried forward to the stem, an 
armour-plated deck should support the belt at its upper 
and lower extremity, the round of the bow should be 
armour-plated well down and well aft, and the fore part 
of the ship should be divided into numerous compart- 
ments, filled with cork Considering that the Téméraire’s 
fore turret and armour weighs 600 tons and is close for- 
ward, the structural weight I propose would not be un- 
exampled. 

The French naval authorities have dealt with this ques- 
tion of strength of bow more than ours have done, and 
their ships would therefore be more inclined to ram bow 
to bow ; but the Italian monster armour-clads are very 
vulnerable indeed at the bows. 

In order to exemplify still further, I will quote some 
remarks from a clever little pamphlet, which lately 
appeared, called “‘ The Battle of Port Said.” This ideal 
battle, like the Battle of Dorking, is intended, I presume, 
to be in part truly representative, and partly critical, and 
partly burlesque ; at any rate, there is much that is use- 
ful in the narrative for thoughtful readers, and the inci- 
dents would have been more instructive if the author had 
not fallen into the error of most writers on tactics, namely, 
that of not giving his opponent the credit of altering his 
formation to the best advantage according to that in which 
his enemy is approaching. 

For instance, the English Fleet is made to adopt what 
in my opinion is probably the best formation under all 
circumstances, namely, the group formation with leaders 
in line abreast, the position of the ships in each group 
being also well chosen. Then the author decides for the 
enemy that he will meet this mode of attack by placing 
his fleet in two columns in line abreast, probably the 
weakest formation which could be selected unless it was 
intended as a blind with the intention of altering it by 
one timely manceuvre before joining in combat. How- 
ever, I refer to this pamphlet because the author gives 
admirable reasons for the formation selected for the 
English Fleet, one of which I desire to quote, namely, 
‘*the ram is a most powerful weapon, and vessels would 
have a better chance of using their rams on this formation 
than on any other.” 

Now after this I expected to find some expert ramming 
in this ideal encounter, but with one exception, that of an 
English ship ramming a French ship on the broadside, 
these two fleets are supposed to have passed through each 
other without any favourable occasion for ramming 
having presented itself. The writer describes himself as 
having been placed at the director with orders to fire the 
broadside by electricity as soon as the director sights were 
on the main mast of the French flag-ship on which they 
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were bearing down, the guns having previously been laid 
horizontal 15 degrees before the beam. He then says, 
‘**T could see through the small port of the conning tower 
the black nose of the Admiral Duperré close on our star- 
board bow, and then that he fired his broadside at 50 
— off on the main mast coming into line with his 
sights.” 

Now on reading this ideal incident of the two flag-ships 
approaching each other on directly opposite courses, and 
m4 mn sighting each other through the smoke at two 
points on their respective bows at 50 yards distance, and 
then passing on to exchange broadsides without any 
attempt at ramming, I was struck with the improba- 
bility of the idea, Lecause the opportunity thus pre- 
sented of striking a deadly blow was so advantageous to 
that ship which made the first movement towards the 
other by suddenly putting her helm hard over; no doubt 
the movement would have been perceived, and a similar 
action of the helm taken, but the gain of a few minutes 
would have greatly favoured the attacking ram, more 
especially in the case of a handier ship. Besides it is 
only natural to conclude that the strong-bowed \ship 
and handier ship would not have waited to bring‘her 
or two points on her bow before altering the 

elm. 

Now as this is probably the most complete view yet 
afforded of an ideal fleet battle of the present day, I would 
ask whether all the formidable anticipations of what rams 
could and would do in an actual fight, are not completely 
lost sight of. The prevailing idea appears to be that 
fleet ships will funk end-on ramming because it may prove 
self-destructive, and that in a mélée they will funk the 
attempt at broadside ramming, because they may expose 
themselves to be rammed by some other ship, and there- 
fore that passing through the lines of battle will be the 
order of the day, and the gun and torpedo will be the 
most important weapons of offence. 

I presume to differ entirely from what appears to be the 
prevailing opinion as to what may be expected to occur in 
fleet actions. I believe that unless hostile fleets approach 
each other in very open order, a most unlikely case, fleet 
actions will from the first become a mélée, and that bow- 
to-bow ramming will be the ruling feature of the fights, 
because ships will naturally turn towards each other from 
self-defence, as turning away will expose their sterns. 
Funking will be of no avail, because the strongest-bowed 
ships will compel their opponents to meet them end on, 
and these bow-to-bow encounters will be as skilfully 
fought as duels with the sword, each captain watching his 
approaching foe as a cat does a mouse, and striving by 
skilful steering to bring his stem to strike at an angle of 
inclination towards his vpponent’s bow. Short ships with 
great steering power will prove the most dangerous in this 
fencing for a weak spot, and a good nerve and a quick eye 
will be greatly needed. Those ships which escape from a 
bow-to-bow encounter will, whilst passing onwards, look 
out in every direction for a chance of ramming, and if 
the fleets are in anything like close order, I reckon that 
rams, and not guns, will decide the fight. 

If my judgment is correct what lesson does it teach our 
naval designers? Does it not point to the fallacy of large 
unwieldy ships with weak bows, such as the Italians have 
been building? Does it not recommend a large number 
of smaller vessels with great steering power, although not 
so powerfully armed? Would not a fleet of sixteen of such 
fleet ships of 8000 tons displacement be more than a match 
for twelve fleet ships of 12,000 tons displacement? I very 
much question whether an equal number of the smaller 
and handier vessels would not have the best of it in a fleet 
action. I know that I may be told that the Italians in 
such a case would, with their greater speed, separate and 
fight at long balls, thus avoiding the ram and torpedo 
attack, but I cannot perceive that any practical advan- 
tages would result from this mode of fighting, seeing that 
the smaller vessels, by turning their armour-plated bows 
to the enemy, would present a smaller target, and that 
shots reaching their aim would be deflected. 

However, as monster fleet ships are being built witha 
view to obtaining greater speed as well as stouter armour, 
and as this acquirement entails loss of handiness, it is de- 
sirable that this subject should be carefully considered in 
all its bearings on fleet actions. 

I maintain that the fighting advantages will belong to 
ships of moderate size and speed, and with great strength 
and protection of the ram-bow, even if carrying only one 
armour-piercing gun instead of two, as the single-barrelled 
turret would admit of much stouter armour protection, a 
most important consideration in close action. 

In 1871, as members of the Committee on Designs for 
Ships-of-War, Admiral Ryder and I dissented from the 
opinion of our colleagues mainly on the question of central 
citadelsand revolving turrets and unprotected ends, and we 
strongly urged their abandonment, and recommended the 
barbette towers and a stout submerged armour deck fore 
and aft to protect the vitals, witha cellular water-line pro- 
tection and cofferdam sides, and armour-plated bows and 
with powerful end-on fire, and I have seen no reason to 
vary those opinions ; having always considered that the 
choice between an all-round armour-plated water-line 
belt and a cellular water-line efficiently developed, wasa 
question which the progress of artillery power must 
eventually decide in favour of the latter. Steel plating 
has protected the life of the belt of armour, but if my 
theory of smaller fleet ships and more of them is a correct 
one, and if 18 in. of compound armour affords no protection 
against the direct impact of the 80-ton breechloading gun, 
the merits of a cellular water-line must soon be recognised, 
the most important feature of which is the submerged 
stout armour-plated deck protecting the vitals. 

I am quite aware that the partial protection, which is 
all that is now claimed for armour-plating, preserves its 
attractions; but I would invite my brother officers to 
consider this question solely in relation to vital con- 
sequences, that is to say, fighting endurance, and in this 








light I maintain thus the cellular water-line protec- 
= affords greater security to the prolonged life of a 
ship. 

The respective merits of a penetrable belt of armour 
round the ,water-line, anda raft body with cofferdam sides 
built upon a submerged armour-plated deck, have never 
been discussed at this Institution, although I am aware 
that the Construction Department have considered the 
——. We have arrived at 20-in. of armour, and 
ships of 12,000 tons displacement. Is the 100-ton breech- 
loader the limit of the power of the gun which can be 
mounted? If we can mount two of such guns in a turret, 
why not one 200-ton? To say nothing of improved gun 

ower which may be forthcoming. li my theory of a 
imited size of fleet ships is right, then the thickness of 
armour must also be limited, and, being penetrable, the 
alternative of a cellular water-line will probably receive 
at last its due consideration. 

Another feature which enters largely into the questions of 
rams versus guns in fleet actions is that of smoke. Two 
fleets advancing end on it may reasonably be expected 
that the bow guns will not have been idle, and that the 
smoke thereby occasioned will complicate matters ex- 
tremely, but under all circumstances the greater facilities 
for dealing vital blows will belong to the shortest and 
handiest ships, and intelligence from aloft will be a most 
useful auxiliary. The effect of smoke added to rolling 
motion will greatly limit the accuracy of the gun attack, 
and broadside fire if it misses its aim may reach a friend 
instead of a foe. It is most important that some decided 
opinion should be arrived at as to whether the ram or the 
gun should dominate construction, as on this depends the 
question of size of ship and guns, and distribution of guns 
and armour; but I hold to the opinion that every fleet 
ship should mount at least two of the most powerful guns 
that can be produced, and in single-barrel turrets, besides 
a heavy bow battery and some lighter broadside guns on 
the deck below. 

I must repeat that in what I have written I have re- 
ferred solely to fleet actions and to the fleet ship proper, 
and I will now refer to single action. I have always held 
the opinion lately expressed by Captain Harris in his 
most admirable paper read at this Institution in April 
last, that there should be two classes of sea-going armour- 
clads, the one faster than the other. I make the distinc- 
tion broader than he does to mark the respective services 
required to be performed. Ina paper which I read at 
the Institution of Naval Architects in April, 1867, on the 
classification of ships of war, I elucidated my views on 
this subject by a table showing the qualifications for each 
class of war ships in their numerical order of importance, 
and if this plan were adopted by the Naval Lords of the 
Admiralty, the assistance thus rendered to the con- 
structors would lead to greater uniformity and efficiency, 
and tend to establish responsibility. As a seaman, I can 
see the most cogent reasons why the fleet of England 
should consist of two distinct classes of armour-clads ; the 
first, Class A, for foreign service, and the second, Class B, 
for European waters, each fleet of the latter to be accom- 
panied by a small force of the former. Class A to havea 
displacement of 10,000 tons, and a sea-going speed of 
at least 16 knots; and class B a displacement of 
8000 tons, and a sea-going speed of 12 knots, these 
conditions being, in my opinion, the most condu- 
cive to the efficient performance of the respective duties 
to be carried out. The same reason which rendered 
it essential to limit the displacement of Class B, namely, 
to obtain handiness in fleet actions, does not apply to 
Class A, and the reason which renders great speed essen- 
tial for Class A does not apply to Class B. Ships of the 
A class could, when attached to a fleet, attack the stern- 
most ships of an enemy striving to escape, and thus bring 
on an action, or would form a reserve squadron in a battle 
between two fleets. In other respects these two classes 
would differ in their essential requirements, and these 
distinctive qualifications can best be defined in a table in 
their numerical order of importance as follows : 


Class A. Class B. 
. Sea-going. . Sea-going. 
. Speed under steam. Handiness. 
. Gunsand armour, . Guns and armour. 
Stowage. . Speed under steam. 
. Sailing power. . Stowage. 
Handiness. . Sail-power. 
. Light draught. . Light draught. 
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I place sea-going first in both classes because it is due 
to the crews that no liberties should be taken which might 
imperil the safety of Her Majesty’s ships in the storms to 
be encountered on the wide ocean. 

It will be seen by the drawing that above the raft bod 
is the lower deck for habitation for the crew, being hig 
enough out of water to admit of good sized scuttle ports 
—above that is the main deck, with a battery of light 
guns and heavier bow and stern guns, and above that 
the barbette turrets. 

It is quite admissible that these two classes should 
carry the same number of guns, and the same thickness 
of armour, and that Class A should possess greater speed 
and sail power, and stowage of fuel and provisions and 
stores, but much less handiness than Class B, whilst the 
latter would greatly excel in that respect. 

The battles of Class A would chietly be fought single- 
handed or acting independently of the order of battle in 
fleet actions, and in these contests the gun attack would 
be the prominent feature of fighting, therefore this class 
might carry double-barrelled turrets. All turrets should 
be protected from vertical machine gun fire by a raised 
covering deck. 

The attempt to combine all these requirements in one 
class of armour-clads must result in excellence in none. 


(Zo be continued.) 





FOREIGN AND COLONIAL NOTES. 

The German Mercantile Marine.—The German mercan- 
tile marine amounted, January 1, 1882, to 4509 ships of 
an aggregate burthen of 1,194,407 tons. Of these vessels 
40.43 per cent. belonged to ports in the Baltic, and the 
balance to ports in the North Sea. 


Steel in Belgium.—In 1879, the production of steel in 
Belgium amvuunted to 110,000 tons. In 1880, the corre- 
sponding production was 120,000 tons; in: 1881, 261,000 
tons; in 1882, 305,000 tons; and in 1883, 331,428 tons, 
It will be seen that the production has experienced a very 
great increase during the last four years. 


Railways in British Columbia.—A railway from Port 
Moody to Lytton, a distance of some 143 miles, is ex- 
pected to be in running order for the transportation of 
contractors’ supplies in a few weeks. It will be some 
time, however, before the line is in such a state that it 
can be taken over by the Government from the con- 
tractor. 

Bridging the St. Lawrence.—It is understood that plans 
for a proposed railway bridge over the St. Lawrence below 
Morrisburg have been approved by the Canadian Govern. 
ment engineer for canals, 

Tunnelling the St. Clair.—An application is to be made 
to the Dominion Parliament for powers for the construction 
of a tunnel under the St. Clair The tunnel is to be used 
for carrying railway traffic from Sarnia to Port Huron, 


Belgian Coal Exports.—The exports of coal from Belgium 
amounted last year to 4,431,970 tons, as compared with 
4,292,025 tons in 1882. The total of 4,431,970 tons was 
made up as follows : France, 4,144,418 tons ; Low Countries 
119,198 tons ; other countries, 168,353 tons. 


English Coal at Genoa.—The imports of English coal at 
Genoa amounted last year to 869,095 tons. The corre- 
sponding imports in 1882 were 717,386 tons ; and in 1881, 
607,800 tons. 

French Railways.—At the close of September, 1883, as 
appears from a French official return, there were 16,894 
miles of line in operation in Franct. The corresponding 
length of line in operation at the close of September, 
1882, was 16,1743 miles, so that in the twelve months 
ending September 30, last year, 720 miles of new line 
were brought into operation. This total was made up as 
follows : Old system, 1563 miles ; new system, 265 miles ; 
State system, 2874 miles ; and lines of local interest in- 
corporated in the general system, 108 miles. The aggre- 
gate revenue acquired upon all the French lines in the 
twelve months ending Sept. 30, 1883, was 32,525,510/., 
as compared with 32,272,830/. in the twelve months end- 
ing September 30, 1882. 

Grain at Minneapolis.—A number of new elevators are 
to be built at Minneapolis next season, to accommodate 
the ipcreasing grain business of the north-western states. 
The Northern Pacific Railroad Company will erect one 
with a capacity of 4,000,000 bushels; the Minneapolis 
Elevator Company will erect two, each with 1,250,000 
bushels capacity ; the Chicago, St. Paul, Minneapolis, 
and Omaha Railroad Company will provide one to hold 
500,000 bushels ; and the Chicago, Milwaukee, and St. 
Paul Railroad Company will build one of 1,000,000 bushels 
capacity. 

Mackay (Queensland) Railway.—The first sod of this 
line was turned December 20. The railway, the contract 
for which has been let to Messrs. G. Bashford and Co., 
will consist of a line starting from Mackay and running 
vid Walkerston, on the south side of the Pioneer river, 
to Eton, a distance of 224 miles, with a branch 74 
miles in length, from the 15-mile peg to Hamilton, the 
total distance being, therefore, 30 miles. The amount 
of Messrs. Bashford and Co.’s tender is 56,144/., or about 
1871/. per mile. It has been roughly estimated that the 
total cost of the line will be about 2500/. per mile. Mr, 
W. D. Cooke is the resident engineer in charge. 


British Columbia.—The Canadian Parliament is asked 
to vote 750,000 dols. to aid in the construction of a rail- 
way from Esquimalt to Nanaimo, British Columbia, and 
a further sum of 250,000 dols. for the purchase from that 
province of a dry dock at Esquimalt, and such additional 
sums as may have been expended in construction since 
June, 1882. In lieu of these payments British Columbia 
will relinquish to the Federal Government certain land 
on Vancouver’s Island. The construction will begin im- 
mediately the arrangements are ratified by the Canadian 
Parliament. 

French Coal Mining.—The production of coal in the 
basin of the: Nord and the Pas-de-Calais last year amounted 
to 10,051,461 tons. In this total the Nord figured for 
3,903,212 tons, and the Pas-de-Calais for 6,148,542 tons, 
The production of the Nord last year was 32,894 tons 
more than in 1882, and that of the Pas-de-Calais was 
423,625 tons more than in 1882. The aggregate progress 
of the extraction was thus 456,519 tons, or 4¥ per cent. 








TELEGRAPHY IN THE East.—Mr. G. Taylor, general 
manager of the Eastern Extension Australasia and China 
Telegraph Company (Limited), states that the company 
has concluded an agreement with the French Government 
to connect by cable the disturbed district in Tonquin and 
Saigon, the capital of lower Cochin-China. The steamers 
Kangaroo and Calabria are now on their way from London 
with the cable, which is expected to be completed in 
March. It is also the intention of the company to pick 
up and replace by the patent brass-ribbon core cable, a 
large section of the old Port Darwin and Java cable, 
which has hitherto been the cause of many faults in the 
line through attacks of the teredo navalis. The steamer 
Seine is on its way out with this cable, which is expected 
to be finished about the middle of March. 
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3392. Electric Arc Lamps: F.M. Newton, Belfast. 
{6d. 8 Figs.])—The carbon is fed forwards by means of an cscil- 
lating or rocking device lined with elastic or spring arms, fingers 
or feelers, so arranged that while part are advancing carrying 
the carbon towards the arc, part are receding into position for the 
next forward or acting stroke. The rocking device is operated, 
when the lamps are arranged in series, by a shunt solenoid, and 
when the lamps are arranged in parallel arc, by a shunt solenoid 
brought into action by a solenoid in the main circuit. The neces- 
sary reciprocating motion is produced by an automatic make-and- 
break arrangement in the shunt circuit. The upper end of the 
upper carbon is coned and fits into an internally coned socket on 
the carbon-holder, which is of the same diameter as the carbon, 
so that it can follow the carbon through the rocking device, Re- 
ferring to the illustrations, the vibrating or rocking of the device 
Ais effected by the shunt electro-magnet E which attracts an arma- 
ture connected with the arm B, which is pivotted at C, and sup- 
ports the device A. When the length of the arc increases beyond 
the determined amount, the magnet E attracts the armature 
against the resistance of a spring F, causing the wires on one side 
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of the device A to advance towards the arc in a direction approxi- 
mately parallel to the carbon whilst those on the other side retreat; 
those wires near the pivots do not aid in effecting the feed. 
After a very short motion, the shunt circuit is broken, and the 
armature rises, rocking the device in the opposite direction. The 
contact point is supported by the arm andcolumnJ. The cur- 
rent enters at P and passes to the socket L, contact springs 
K to the upper carbon, and across the are to the negative 
carbon and core of the arc-striking electro-magnet, and thence 
to the terminal Q. The shunt gy from the springs K up 
the positive carbon, and by the device A to the pivotted 
arm B, thence by the contact to the column J, through the 
electro-magnet E to the terminal Q. The arc striking electro- 
magnet consists of a central iron core forming one pole, and sur- 
rounded bya cylindrical iron sheath UJ connected at its lower end 
to the central core, and whose yan end forms the other pole of 
the magnet. In another form, the coils are wound on a spool of 
brass ; an iron core, having an iron cylindrical sheath, envelopes 
the upper portion of the spool which it fits accurately, the whole 
forming a dash-pot. (July 9, 1883). 


3516. Electrical Signaling Apparatus Chiefly for 
Telephonic Purposes: W. R. e,London. (/. H. 
Cary, Boston, Mass., U.S.A.) [ls. 15 Figs.J|—This relates to 
signalling apparatus for use in electrical systems where a number 
of sub-stations are located on one line radiating from a centra 
operating station. (July 17, 1883). a 


3558. Apueretas for Producing Coloured Patterns 
upon or in , Marble, Leather, &c.: H.C. Webb, 

orcester. (6d. 6 Figs.|—This refers to Specification 4097 of 
1880, and consists in the use of steel knives arranged in orna- 
mental shapes for cutting into or severing the fibre of the wood, 
and for restraining and keeping within the outline the colours 
employed in the operation. A separate blade is employed for each 
stainordye, (July 19, 1883). 

3574. File-Cutting Machine: L. A. Groth, London. 
(F. Bathe, Berlin), (10d. 18 Figs.|—The file-cutting machine 
consists essentially of a movable anvil, a movable chisel holder, 
achisel, an adjustable tilt hammer, and mechanism for effecting 
the requisite movements. (July 20, 1883). 


3579. Machines for Use in the Manufacture of 





Wood Screws: W. R. Lake, London. (E. Nugent, 
Brooklyn, U.S.A.) (10d. 9 Figs.]—This relates more particularly 


to machines known as “‘ group screw-cutting machines,” and re- 
lates (1) to the hopper and to means for delivering the blanks 
therefrom to the guideways ; (2) to means for regulating the feed 
and delivery of the blanks to the clamping jaws; (3) to the 
mechanism by which the movements of the bars that carry the 
cutter formers or pattern cams and movable portions of the jaws 
are controlled. (July 20, 1883). 


3591. Machinery for Scouring, Washing, and 
Cleansing Wool and other Fibrous Materials: J. 
and F. W. Petrie, Rochdale. (8d. 7 Figs.|—The rakes, 
prongs, plungers, or pressers are actuated by means of two cranks 
used in conjunction with two sliding sockets or collars, two or 
more stems and bowls or pulleys acting in conjunction with ribs 
or flanges, (July 21, 1883). 


3599. Treatment of Straw, &c,, for the Manufacture 
of Pulp and Manure: T. H. Cobley, Dunstable, 
Beds. {id.]—The straw is cut into lengths, steeped in water 
charged with chlorides, boiled and stirred in contact with a liquor 
which contains lime or caustic soda, washed, acidulated with acid, 

assed through a strainer, bleached, or the colouring matter may 

e rows withdrawn, washed, squeezed through india-rubber rolls, 
and dried by hot air. (July 23, 1883). 


3601. Purifying Air and Gases and Apparatus to 
be, Used therefor: F. Windhausen, Berlin. (6d. 6 Fiys.)— 
The air or gas is driven by a fan through the annular space formed 
by two concentric drums rotated with considerable speed and pro- 
vided with plates or projectiles. The liquid to receive the im- 
purities is introduced into the annular space. (July 23, 1883). 


3604. Ap atus for Distilling Coal, &c.: H. L. 
Pattinson, Felling, Durham. [6d 4 Figs.])—A chamber, 
within which are vertical retorts open at their lower ends, is pro- 
vided above the gas producer. Flues extend the whole length of 
the chamber, and combustion chambers are provided between the 
retorts. The retorts are filled with coal which rests upon the in- 
candescent fuel inthe producer. The gases from the producer 
escape by the flues and combustion chambers, the coal in the 
retorts being heated not only by the combustion in the chambers, 
but also by the hot gases in the flues. The products obtained 
from the coal simply by the heat of the retorts form the illumi- 
nating gas, and the gas obtainable by oxidation of the carbon is 
formed in the producer. (July 23, 1883). 


3606. Manufactmre of Certain Sulpho Acids: F. 
Wirth, London. (Farbfabric vormals Bronner, Frankfort- 
on-Main). [4d.]—Beta naphtol sulpho acids are prepared by the 
action of sulphurising agents on beta dinaphthylether. (July 23, 
1883). 

3608. Manufacture of Turnbuckles &c.: A. W. L. 
Reddie, London. (EF. W.' Merrill, Brooklyn, U.S.A.) [6d. 
6 Figs.|—This consists in coiling or twisting together the con- 
tiguous ends of two rods or bars and then welding and forging 
the coiled or twisted portions into tubular shape to form sockets. 
(July 23, 1883). 

3612. Construction of Railway Chairs and Keys: 
J.K. Thompson and G. R. Race, Leeds. [6d. 3 Figs.) 
—The chairs are provided with inclined jaws having vertical saw- 
like teeth engaging with tapered wooden keys. The construction 
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of the chair is clearly shown in the annexed illustrations. When the 
key requires tightening, it is driven forward until it has passed 
over one tooth. The wedge is placed with its narrow end in the 
direction in which the train runs. (July 23, 1883). 


3613. Implements for Cultivating Land : R. Hitch- 
cock, Taunton, {6d. 2 Figs.)—There is combined in this 
machine, a roller, a frame of cultivating tines, and a lever con- 
trolling the hauling ropes and serving also in turning to lift the 
cultivating tines. (July 23, 1883). 


3620. Antifriction Roller Devices for ma 
Wheels, Pulleys, &c.: J. H. Johnson, London. (H. 
G. Yates, A. Shotwell, and L. W. Boyer, Philadelphia, U.S.A.) 
(6d. 9 Figs.])—Two sets of cylindrical antifriction rollers (those of 
one set being larger in diameter than, and alternating with, 
those of the other set) are combined with and interposed between 
a hub or shaft, and a box provided with bevelled flanges, which 
bearing continuously against the bevelled ends of the small rollers 
prevent their outward displacement, and maintain the whole of 
the rollers in the same unvaried relation to each other. (July 24, 
883). 


3621. Telegraphic and Telephonic Apparatus: 
H. H. ec, London. (fF. van Kysselberghe, Schaerbeck, 
Belgium). [6d. 12 Figs.)—This relates to a method of duplex 
telegraphy or simultaneous telegraphy and telephony, in which a 
double wire is employed for each telephonic communication in 
order to avoid induction. _ It is based on the two following prin- 
ciples : (1) That when gradual currents are caused to pass through 
the conductor for telegraphic purposes they will not affect the 
telephone in a branch from this conducter, and (2) that if a con- 
denser of slight capacity is placed in derived or branch circuits 
at the extremities of a conductor and connected to the telephonic 
apparatus, and a derived circuit containing the telegraphic appa- 
ratus be connected directly to the extremities of the conductor, 
the derived circuit containing the telegraphic apparatus may be 
suppressed and established during the telephonic conversation. 
(July 24, 1883). 

3631. Apparatus for Steam Cultivation: A. Greig, 
Leeds. [6d. 5 Figs.J)—The winding rope passes first to a guide 
pulley at the rear end of the engine, then forward around a second 
guide pulley, and then to a vertical winding drum. The same 
change gear is available both for the road wheels and for the wind- 


intermediate shaft can be coupled with either of two trains of 
wheels imparting motion respectively to the road wheels and to 
the winding drum. (July 24, 1883). 


3632. Preparing Insulated Wires: H. E. Newton, 
London. (A. A. Cowles, New York, U.S.A.) [6d. 2 Figs.J— 
The conductor is covered with a bituminous material, a fibrous 
covering saturated therewith, and two or more braided coverings 
having paint intervening between the coverings. Referring to 
Fig. 1, the conductor a is covered by one or more windings of 
tape or braiding of threads b, the tapes or threads being made to 
adhere by a waterproof substance such as asphaltum. When tapes 
are used they are saturated with the waterproof material. When 
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threads are used, they are braided directly upon a layer of the 
material whilst in its soft condition. The conductor is then 
braided as described in Specification 1093 of 1883, e being a coat- 
ing of paint, f the braiding on which a second coating of paint is 
applied, and g the external layer of braid. The conductor whilst 
the paint is still soft is subjected to a compressing and rubbing 
action preferably from? spring fingers a! upon a tubular head 
(see Fig. 2) that is revolved rapidly by a wheel and cord whilst 
the conductor is drawn along. (July 24, 1883). 


3633. Machines for Obtaining Electric Currents: 
E. Jones, Leeds. (6d. 15 Figs.|—The armature consists of 
an annular core divided radially by pole-pieces into fan-shaped 
sections, on or within which the conductor is wound. Fig. 1 isa 
sectional elevation of a complete machine showing the means of 
adjusting the armature with respect to the field magnets. Figs. 
2, 3, and 4 are secticnal views of armatures taken through one of 
the pole-pieces and also illustrate methods of fixing the armatures 
on their spindles. The hollow metal ring A is formed with equidis- 
tant narrow radial depressions to receive the narrow pole-pieces B, 
which divide the armature into a series of fan-like sections for the 
reception of the coils of the conductor. The ribbon forming one 
conductor is laid close to one of the pole-pieces B and the edges of 
the several convolutions are placed close together along the outer 
surface of the core and are overlapped as they approach the centre 
of the armature. The second layer is wound on in a similar 
manner, but commences from the opposite end of the section. 
When round wire is employed the wires commencing from one 
pole-piece are laid strictly parallel till the narrowest section of the 
core is covered by a single layer and then commencing from the 
opposite side or pole-piece a second layer is wound, or the wires 
may close touch on the outer surface and overlap with regularity 
on the inner ae of the core. Theconductors are carried through 
the hollow shaft to the commutator N. The pole-pieces B are 
divided to form strips of UJ shape, which can be slipped over the 
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ring A and fit into the radial grooves. The ends of these pieces 
are provided with bevelled or dovetailed surfaces which engage 
with corresponding surfaces on the hub D of non-magnetic mate- 
rial secured to the shaft E, and are secured by means of collars F 
also having inclines or bevels. Fig. 2 shows the pole-pieces made 
to fit within grooves in the hub D and drawn against the hub by 
the collars F. In Figs. 1, 3, and 4 the bevels are dispensed with, 
the U-shaped pieces being inverted and filled up by a piece G and 
being forced outwards byjthe taper hub D and collars F and nuts. 
The pole pieces may be separate from the core as shown or be in 
one piece with the core, the core and pole-pieces being cast in two 
halves. The spindle E is provided (Fig. 1) towards its centre with 
shoulders against which the bearing bushes K bear. These bushes 
are adjustable by means of the bolts m. The frame of the machine 
is divided horizontally across its centre so that the upper part can 
be readily lifted off. In a modification the armature shaft is 
shown provided with only one long bearing and the ring is pro- 
vided with a wooden core. The armature may be formed of two 
separate concentric rings, each constructed in a similar manner to 
the ring already described. (July 24, 1883). 


3635. Machinery for Indicating Weights and 
Forces : T. H. Ward, Tipton, Staff. [8d. 18 Figs.j— 
This relates to arrangements and combinations of spring plates 
or plates and rods and a spring or spring, acting on the principle 
of the parallelogram of forces, similar to those described in Specifi- 
cations 3580 and 3581 of 1881. (July 24, 1883). 


3644. Valves or Buckets, &c,: T. K. Tullis, Glas- 
SS. {4d.])—The valves are constructed of fabrics. (July 25, 
188 


3647. Manufacture of Ventilator Cowls, &c.: A. 
Mechan, Glasgow. [6d. 3 Figs.|—Bell-mouthed or other 
cowls for ventilators and bends or elbows for pipes are manufac- 
tured by the action of dies ina press. (July 25, 1883). 


3648. Fire- Doors or Shutters: F. W.E. 
Braid, London. (4d. 2 Figs.}—Woollen or cotton slag is 
inclosed in wirework between the outer casingsof the doors or 
shutters, immediate contact between the doors and shutters being 
prevented by a layer of asbestos paper or cloth. (July 25, 1883). 


3652. Treatment of Complex Ores for the Separa- 
tion or Extraction of the Metals Contained therein: 





ing gear; there being an intermediate shaft driven through the 
change gear, and having upon it two sliding pinions by which the 


W. P. Thompson, London. (G. 7. Lewis, Philadelphia, 
U.S.A.) [6d. 1 Fig.]—The ores are treated at a high tempera- 


ture with excess of air sufficient to thoroughly oxidise and 





244 


ENGINEERING. 


[Marcu 14, 1884. 








volatilise the more volatile metals, the fumes being collected in air 
filtering apparatus for subsequent treatment. (July 25, 1883). 


3657. Treating Spent Lime from Gas Works, &c. : 
W. R. Lake, London, (A. 7. Schuessler, Newark, N.J., and 
V. Zeis and M. D. Hanover, New York, U.S.A.) [4d.]—This con- 
sists in dissolving and leaching the soluble substances from the 
lime and treating the mother liquor thus obtained with a stream 
of carbonic acid gas and separating the sulphuretted hydrogen from 
the same, decomposing the residue by adding to it the commercial 
sulphate of potash, removing the precipitate, and finally evapora- 
ting. (July 25, 1888). 

3662. Belt or Strap Fasteners: H. Greene, London. 
{6d. 15 Figs.}—The fasteners are constructed in two parts hinged 
together, and are provided with pins, teeth, points, or tongues, 
which after insertion through the strap ends, are bent over. The 


hinge comes at the butt ends of the strap, and the hinge pin is 
preferably detachable so that the fastening can be undone by 
removing the pin. The hingesmay be omitted. The illustration 
shows clearly the construction of thefastener. (July 26, 1883). 


3663. Apparatus for Distributing Blast to Blast 
Furnaces, Cupolas, &c.: Don P. P. de la Sala, Lon- 
don, (Sd. 8 Figs.)—The main blast pipes are connected to dis- 
tributing chambers to which are adjusted tubes for the distribution 
of the air to the interior of the furnaces. Referring to the illus- 
tration, the main blast pipes are connected to an iron casing from 


the sides of which branch out tubes C, each branch being provided 
with a slide plate or valve D to regulate the amount of air passed 
to the furnace. The ends of these branch pipes are fitted to the 
outer ends of the tuyeres which pass through the side walls into 
the furnace. The front side of each branch is fitted with a door 
having a glass centre. (July 26, 1883). 

3664. Construction of Grin Mills : C. Ducker- 
ing, Lincoln. [6d. 5 Figs.}—The mill wheel of hard chilled 
cast iron is vertical, and approximates to the form of a prolate 
spheroid, and is partly surrounded by a casting also of chilled 
castiron. The adjacent surfaces of the wheel and casting are pro- 
vided with rows of teeth, the teeth in the casting being gradually 











lessened in size at the lower part. The wheel is carefully balanced 
on itsaxle. Referring to Fig. 1, the grain is received in the shoe 
h, to which an intermittent motion is imparted by a cam wheel as 
shown. The casting psurrounding the wheel C is held in position 
by the bolt 7, and its position is regulated by the link and screw k 
and spring /. The form of the teeth is clearly shown in Fig. 2. 
(July 26, 1883). 

3665. Construction of Metallic Packing Cases and 
Eontering them Air and Water-Tight, &c.: C. H. 
W. S. Brodersen, London, (Braun ond Bloem, Diisseldorf). 
[6d, 4 Figs.}—The boxes are constructed with a flat top and are 
soldered to render them water-tight. The lid slides in grooves in 
the upper side of the box and is made air and water-tight by means 

soft putty. (July 26, 1883). 

3670. Traction or Locomotive En: for Travel- 
ling on Commion Roads, &c.: J. H. Johnson, London. 
(J. E. E. Pécourt, Paris). (6d. 5 Figs.}—The crankshaft is 
constructed in separate parts capable of being rotated indepen- 
dently of each other. The steering is effected by gear, by means 
of which the axle of the fore wheels is enabled to be moved ina 
horizontal plane. (July 26, 1883). 

3673. Bundle Carrier for Harvesters, &c.: W. 
Mc I. Cranston, London. (W. A. Wood, Hoosick Falls, 
N.Y., U.S.A.) [6d. 3 Figs.J}—A_ balanced cradle or bundle- 
carrier is pivotted to the side of the harvester, and by tilting it by 
means of levers, the sheaves slide to the rear and to the wake of 
the cradle while travelling. (July 27, 1883). 


3677. Bnehineey or for Making Casks 
or Barrels: S. ht, emont, Cheshire. [6d. 
9 Figs.)—In Specification 3589 of 1882, the patentee described ma- 
chinery for forming barrels wherein the staves are fed to a 
collapsible core barrel drum by a rope having a drawing or pulling 
action. The patentee now employs an endless chain for feeding 
the staves along the table, and this chain instead of pressing 
against the outsides of the same, is restrained from coming in 
contact with them except for a short distance at the top. A 
hauling pulley with teeth is used in lieu of the drum. The haul- 
ing bar presses only against the middle of the stave, and is 
recessed so that the chain may take hold of it. The circular cutters 
for bevelling the outer ends of the staves are arranged on a 





pivotted support which can be readily moved out of the way. 
Referring to the illustrations, the endless chain B passes over the 
hauling pulley C, which is formed with teeth or recesses for the 
links of the chain. The encircling hooks are formed in two 
segments as more clearly shown in Fig. 2, and act also as trussing 
hoops. The circular cutters Al for bevelling the staves which 

















operate on the ends farthest away from the driving gear are so 
pivotted to the machine that they may be quickly meved out of 
the way. (July 27, 1883). 


3678. Process for g Oils : J. Imray, London: 
Ul. A. F. Bang and C. A. Sanguinetti, Penne’ (2d.]—The 
oils are intimately mixed with monohydrate of lime or other 
alkaline earth in fine aw without addition of water, and the 
mixture passed through a filter press. (July 27, 1883). 


3703. Gas Engines: J. Pickering, Stockton-on- 
Tees. (6d. 8 Figs.|—A disc valve works between two faces, 
and makes one revolution to every two of the engine, It serves 
(1) as the inlet during the drawing-in stroke ; (2)as a mixing valve 
during the return or compression stroke ; (3) as an explosion 
valve at the end of the compression stroke ; and (4) as an exhaust 
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valve at the end of the working stroke. The description of this 
valve is not very clear. The cylinder is cooled by forcing the 
water around the cylinder by means of apump. The circulation 
of the water is clearly indicated by the arrows on the illustration. 
The air valve G is worked by acam. The gas supply is controlled 
by a governor. (July 28, 1883). 

4020. Self-Feeding Flat Form Printing Machines: 
W. Brooks, London. (D. 7. Simpson, New York, U.S.A.) 
{6d. 4 Figs.]}—The machine‘is designed to print two or more 
impressions on the roll, Jeaving blank spaces between them which 
are afterwards filled in. (August 20, 1883). 


4552. Water Meters: A. E. H. Johnson, Washing- 
ton, U.S.A. (L. H. Nash, New York, U.S.A.) (6d. 4 Figs.J— 
This relates to that class of rotary water meters described in 
Specification 166 of 1879, which consists essentially of a piston 
(which may also form a valve) adapted to have an eccentric or side 
rocking movement upon continually changing lines of contact 
within and across the centre of the circular chamber of the meter 
case to effect the division of the chamber at two or more con- 
tinually changing contact points on its sides into receiving and 
discharging es, which communicate with the inlet and with 
the outlet, the continuous passage of the water through the 
chamber being effected by the revolving motion of the piston 


around its own centre, and the inlet and outflow taking place at 
the opposite ends of the piston. Referring to the illustrations, 
the piston of hard rubber has circumferential projections ¢ and 
recesses d, and the chamber has —— adapted to inter- 
match and form a division point with the piston on one side, the 
projections of the piston and chamber forming the division point 
on the opposite side. The projections on the chamber are of soft 
metal, and correspond with the piston recesses, The ports e e? 
correspond in number with the recesses in the wall chamber, and 
communicate by curved passages with the recesses f within the 
chamber, the passages being curved one way in the upper head 
and the other way in the lower head. I is the inlet passage and J 
the outlet. The dial mechanism is inclosed in the chamber H, 
D and G are the inlet spaces, and E and F the outlet spaces. 
(September 24, 1883), 


5273. Machines for Grinding and Dri File 
Blanks: A. G. Brookes, London. (A. Weed, Philadelphia, 
U.S.A.) [6d. 8 Figs.J}—This relates to a machine in which a 
number of file blanks are ground or dressed as one, the movements 
being automatic, and the working parts being constructed so that the 
blanks can be placed, examined, and removed during grinding. 
Means are provided for adjusting the parts and for dressing and 
truing the face of the grindstone. (November 7, 1883). 
5625. Explosive Compounds and Blasting Car- 
tridges, &c.: S. R. Divine, New York, U.S.A. [4d.)— 
Tho pound posed of a solid ingredient, such as chlorate 
of potash, and a liquid ingredient consisting of a mixture of the 








heavy oil of coal tar (‘dead oil”) or nitro-benzole and nitro- 
glycerine. (December 4, 1883). 


5633. Construction of Gas Engines: L. H. Nash, 
Brooklyn, U.S.A. (8d. 8 Figs.J}—Liquid fuel is injected with 
air, water, and gas, into a comy i hamber in the forward 
end of the cylinder, and is compressed by the forward stroke, the 
heat produced tending to evaporate the liquid fuel which mixes 
with the air and forms an explosive mixture. Referring to the 
illustration, the operating parts are inclosed in a shell K, the upper 
part of which formsa storage chamber D, within which the work- 
ing gases are compressed and stored around and beneath the 
cylinder, and the lower part forms a reservoir for oil and water 
for lubricating the working parts. The cylinders A are arranged 
at the top of the case, and are closed at their upper ends by a re- 
movable head. The piston rods are connected to the cranks by 
rods R7 (having a rocking bearing on the rods) and connections R3 
which are connected to the wall of the shell by guide arms R9. The 
forward ends of the cylinders A ¢ icate with the ch D 
by lift valves vv (Fig. 1). The slide valves V (Fig. 2) communicate 
with each other by means of a passage F communicating through 
a throttle valve with the reservoir D. The engine being started 
and the piston on its back stroke, air enters the forward part of 
the cylinder through the port i (communicating with the at- 
mosphere) and valve port i, gas being admitted through a 
pipe and the valve ports i! and i. The forward stroke of 
the piston compresses the gas, forcing it through the valve 
v into the storage chamber D. At the beginning of the 
forward stroke, the port k' communicates with the inlet F (as 
shown in Fig. 2) and through a port and the other valve V with 
the port !, which is shown on the point of being closed (Fig. 2). 
The port f! communicates with the upper end of the cylinder, 
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The valve then opens communication between the port i and 
chamber D, and the gases pass by the ports i! i2 to the lighter 
= L and passage as shown to port f'. The exhaust takes place 
through the port 0. The operation of the other cylinder is similar 
to that already described. In order to start the engine, the pres- 
sure of the stored combustible in the chamber D may be admitted 
to the port f' by the stop valve a3 (Fig. 1), the communication 
being shut off by a check valve when the gases have been ignited. 
An air compression pump may be provided to fill the chamber D 
and may be worked by hand. The engine may be started by intro- 
ducing therein a charge of gas and air under compression and 
working the engine until the parts have become sufficiently heated 
to volatilise the liquid fuel. (December 4, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





CHEMICAL Fire ExtTINcvuIsHING APPARATUS. — On 
Saturday last, there was a competitive trial of several 
types of chemical fire apparatus on the ground opposite 
the Hotel Métropole on the Thames Embankment, the 
plan being that each exhibitor should demonstrate the 
action of his own apparatus under the conditions he con- 
sidered most favourable. Timber buildings were erected 
and filled with shavings soaked with petroleum, and after 
these were fired the various inventors brought their 
engines to play upon them to extinguish the flames, the 
only exception to this rule being Messrs. Shand, Mason, 
and Co., and Messrs. Merryweather and Co, The former 
declined to aid ‘‘in creating a pyrotechnic display to 
surprise the public,” and the latter intimated that their 
chemical fire engine was always to be seen at their 
establishment at Greenwich. The first machine tried was 
that of the Compressed Air Fire Machine Company. 
The exhibitor endeavoured to prove its efficiency by a 
comparison with one of Sinclair’s extinctors and a hand 
pump worked by his own men, but was beaten on his own 
ground. Next came one of Blon’s machines, and then one 
or two of Continental construction. Then followed the 
working of the apparatus of the Babcock Fire Extinguish- 
ing Company of New York, exhibited by Messrs. Shand, 
Mason, and Co. It threw two jets of three-eighths of an 
inch in diameter to a distance of 50 ft. The machine is as 
large as an ordinary brigade engine, and carries eight fire- 
men. Following this were experiments with Sinclair's 
machines, and a manual fire engine pumping chemicalised 
water. The general result merely proved that which is 
already known, viz., that water impregnated with carbonic 
acid is very effectual in extinguishing asmall fire in a con- 
fined situation, where the gas can accumulate and{smother 
the flames. In a large conflagration there is such a rapid 
circulation of air that the small amount of gas contained 
in the water is driven off almost before its effect can be 
felt, and hence the advantage does not counterbalance 
the increased expense and complexity of the engine. 
Besides water has a very important action in a fire, in 
addition to merely quenching the flames. In contact with 
the glowing materials it becomes vaporised, and in this 
way carries off heat which must be removed before there 
can be any certainty against a fresh outbreak. It is no 
uncommon thing at trials of chemical fire engines to see 
the fires break out afresh after having been apparently 
extinguished, the action of the gas having beén confined 
to the surface, and there not having been sufficient water 
used to penetrate the smouldering mass, 
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CANADIAN PACIFIC RAILWAY.—No. I. 


Tur history of the Canadian Pacific Railway is 
so intimately connected with the political history 
of the Dominion that to understand the one it is 
necessary to know something of the negotiations 
that brought the other into existence. On the 10th 
of October, 1864, a conference was held in the city 
of Quebec of delegates from the different provinces 
of Upper and Lower Canada, New Brunswick, 
Nova Scotia, Newfoundland, and Prince Edward's 
Island, to consider the question of a confederation 
of the whole into one country, the result of which 
was that a series of resolutions were drawn up, 
which, after being submitted to the different 
legislatures, were to be presented to Her Majesty's 
Government for the purpose of being embodied 
into an Act of the Imperial Parliament. The pro- 
position of a North American confederation was 
not altogether a new one. As far back as 1800 the 
Honourable Mr. Uniacke, a leading politician of 
Nova Scotia, submitted a scheme of colonial union 
to the Imperial authorities. In 1815, Chief Justice 
Sewell, of Quebec, submitted another, and in 1822 
Sir John Beverley Robinson, at the request of the 
Colonial Office, prepared a comprehensive project, 
all looking towards the same result. In 1839 Lord 
Durham laid before the Home Government a report 
upon the same question, and from this probably 
sprung the leading ideas that culminated in con- 
federation. 

The Quebec resolutions of 1864 embodied the 
general design of a Central Government for the 
Federal Union, which was to enact all measures of 
common interest to the whole country, whilst the 
local legislatures were still to exist, and regulate 
the home affairs of their several provinces. The 
resolutions placed in the hands of the General 
Government all questions of the public debt and 
finance, regulation of currency and banking, trade 
and navigation, imposition of duties, excise, and 
taxation, postal and militia service, the Supreme 
Court, and the enacting of all general laws necessary 
to consolidate the whole into one federal province 
as part of the British Empire. The local legisla- 
tures were to enact the laws applicable to the in- 
ternal administration of justice, municipal institu- 
tions, direct and local taxation, education, public 
lands, incorporaticn of companies, and generally 
matters of local character. The’resolutions further 
settled the number of members in each of the 
Houses of Parliament, general and provincial, and 
under what circumstances the proportion for each 
might be altered or extended, and they concluded 
by making arrangements for the admission into the 
Confederation of the other provincial dependencies 
of Great Britain on the continent of North America, 
and especially for the vast territory of the North- 
West then in the hands of the Hudson’s Bay Com- 
pany, and for British Columbia. 

On the 3rd of February, 1865, Sir E. P. Tach? 
moved in the Legislative Assembly of Canada, that 
an address be presented to Her Majesty praying 
that she would cause a measure to be submitted to 
the Imperial Parliament for the purpose of uniting 
the colonies on the basis of the Quebec resolutions. 
During the same session each of the other provinces 
submitted to their Houses similar petitions, and 
the following year delegates from the four older 
provinces formally met in London to settle the 
details of the Bill, which finally became law, taking 
effect from the 1st of July, 1867. The main difti- 
culty as to these four provinces, Upper and Lower 
Canada, New Brunswick, and Nova Scotia, and 
which for the time kept the other two, Prince 
Edward’s Island and Newfoundland, out of the 
arrangement, was the adjustment of the public debt, 
which was to include the debts already incurred by 
the other provinces, and which were of such varying 
amounts, and created under such different circum- 
stances, that it was impossible to harmonise them, 
whilst the two insular provinces had not incurred 
any public debt to set off as a claim against the 
other four. Ontario, the richest, but at the same 
time the most heavily indebted, had incurred her 
debt for her very complete canal system principally, 
which was of no benefit to the two maritime pro- 
vinces, whilst their debt, the whole of it in one 
case, and the greater part of it in the other, had 
been incurred for portions of the Intercolonial 
Railway, which it was proposed that the General 
Government should absorb and complete as an 
essential political necessity for the convenience of 
the proposed Confederation. As the expenditure 
upon the completion of this railway would fall 











principally upon the richer and more populous 
Ontario, whilst the greater part of the benefit was 
local for the maritime provinces, the former ob- 
jected to pay for this improvement, unless the 
portion already completed and paid for by them 
was thrown in as part of their indebtedness. 
Other similar difficulties originated over the canals 
of the Upper Provinces, and also the debts that had 
been created as bonuses for local railways, and hence 
the whole thing had to be a compromise, adjusting 
the general debt to the population of each separate 
province, and making allowances where the amount 
was under the average, the only public works upon 
which the whole community were to contribute 
being the Intercolonial Railway, to complete the 
intercommunication with all the provinces, and the 
completion and enlargement of the St. Lawrence 
canals. The four provinces thus united were not, 
however, the full embodiment of the scheme, or the 
intention of its founders. The work so far done 
formed a nucleus round which other aggregations 
might cluster, and it secured the construction of the 
Intercolonial Railway, and a winter port for Canada 
on the Atlantic, removing the isolation, which on 
more than one occasion, had proved a source of 
great danger, but it took and will still take, some 
time before the whole Confederation is complete. 
It was 1873 before Prince Edward’s Island became 
a part of the Dominion; Manitoba having been 
organised in 1870, and British Columbia joining it 
July 20, 1871. It was with the admission of this 
last province that our present subject is mixed up, 
and which fact it was made dependent upon. Not 
only is British Columbia a splendid district in itself, 
at least six times as large as England and Wales, 
more than half as large again as France or Germany, 
and containing all the varied resources of Cali- 
fornia and the most favoured countries in the 
world, but the possession of a Pacific face to the 
new Dominion, a coast as valuable as the Atlantic 
shore, gave it a completeness and a unity that adds 
half its value, and constitutes it at once the great 
intermediate country between the two oceans, the 
national highway between Europe and Asia, and 
between Europe and Australia. It was worth some 
trouble and some expense to secure this Pacific 
province for Canada, and out of this sprang the 
necessity and the obligation to construct the Pacific 
Railway. It became ultimately, before the nego- 
tiations were complete, a sine qué non that this 
railway should be a part of the scheme, and before 
British Columbia would link her fortunes with the 
Dominion, she required from Canada a guarantee 
that this railway should be undertaken and 
completed within a reasonable time. The diffi- 
culty was the manner of doing this and the financial 
means that should be resorted tofor the accomplish- 
ment of such an immense undertaking. 

Between the Pacific province and the older 
Canada there exists a vast space of about 2400 miles 
that had to be bridged over to carry out the require- 
ments imposed by British Columbia, or to fully 
realise the scheme of confederation. At least half 
of this distance was known to be over a most diffi- 
cult country, and a thousand miles crosses a barren, 
rocky solitude, presenting apparently but few ad- 
vantages to the country and none to the settler. 
Although the other and more easily constructed 
portion was of a more hopeful character as to its 
agricultural value, there was but little known about 
it at the time, nor did it appear to have the elements 
of a self-supporting traffic. In the whole distance 
of 1000 miles across this more level district only one 
little oasis of a settlement existed, the Red River 
Colony, and this, so far, had been celebrated more 
by its misfortunes than by its success. The railway 
question was not of easy solution, and its enormous 
expense was the only point that was not pro- 
blematical. Unfortunately, the worst part of the 
whole of the great belt of the Laurentian and 
Huronian rocks extending from the Upper Ottawa, 
to and round the shores of Lake Superior, and 
thence forward almost to the Red River, at least 
1000 miles across, was the first portion of the route, 
and however rich the prairie district beyond might 
prove it was completely isolated from the older part 
of Canada until this 1000 miles was in some way 
got over. At that date there was little business 
arising to the Confederation from any of this Lake 
Superior district, nor was there apparently any 
sufficient local business possibly to rise fromthe con- 
struction of the railway. Even afterseventeen yearsof 
confederation has exceeded in its results the wildest 
possible expectations, this 1000or 1200 miles of rocky 
wilderness is an enormous responsibility, and had 





the fertile belt of the North-West proved as limited 
as it was described by the Hudson’s Bay Company, 
it is a question whether even yet the construction 
of this long barren length of railway would have 
been justifiable. 

Of late years the course of immigration and set- 
tlement had been principally towards the north and 
west of the United States, and one of the most 
prosperous and productive districts had proved to 
be the wheat-growing prairies of Minnesota and 
Dakota, immediately south of the International line, 
and close to the Red River Colony that Lord Selkirk 
had planted in 1812. This colony, from its isola- 
tion and the persistent efforts of the great five com- 
panies of the North-West to injure it, had not proved 
a success, and nosecond attempt at colonisation had 
been made over the immense territory that for 
nearly 200 years had been claimed and ruled by the 
Hudson’s Bay Company. This corporation, founded 
under a charter given by Charles II. in 1670, owned 
in fee simple all the country that drained into the 
Hudson’s Bay, on the easy terms that the company 
should pay to the monarch two beaver skins when- 
ever he set his foot upon their domain. Entirely 
ignorant of the fact that the district thus easily 
acquired was more than half the size of Continental 
Europe, and contained the largest block of the best 
agricultural land probably in existence, this grant 
remained unchallenged for nearly two centuries. 
It is true that at the time this territory was conveyed 
to the company, England herself had but a misty 
title to the land in question. By the Treaty of 
Ryswick in 1696 it was admitted that it belonged to 
France, and it was not until the Treaty of Paris in 
1763, nearly a century after the company was in 
operation, that the British Crown could really be 
said to own this Rupert’s Land. All legal authori- 
ties held, however, that whatever defects there 
might be in the original title of the company, had 
been cured by two hundred years of occupancy, sup- 
ported by the sanction of numerous Acts of Parlia- 
ment all recognising the validity of their ownership. 
It was of course quite natural that the Hudson’s 
Bay Company and other free corporations that 
traded in the country, should steadily oppose any- 
thing like permanent settlement or the introduction 
amongst the Indians of the arts of civilisation. It 
was their policy that these great hunting grounds 
should remain an undisturbed preserve for the wild 
animals, and the almost as wild inhabitants who 
hunted them, and the introduction of any other 
white men than their own employés, was recognised 
as at once subversive of that control which the 
company held over the Indians, and which to their 
credit it must be admitted, was generally judicious, 
kind, and unobjectionable. The time had, how- 
ever arrived when this great territory must be 
thrown open to a higher civilisation and more 
important occupation. The connexion between the 
Atlantic and Pacific by a chain of settlements, cf 
which the Red River Colony should be one, was 
admitted by all politicians as being most desirable. 
In 1857 a committee of the House of Commons 
examined the questions affecting the Hudson’s Bay 
Company, and recommended that an offer should be 
made to Canada to become the possessor of the 
country, if she weuld go tothe expense of annexing 
it. Immediately afterwards, and in consequence 
of this recommendation, the Secretary of State for 
the Colonies made proposals to the Government of 
Canada and to the Hudson’s Bay Company. For 
the time, as far as Canada was concerned, these 
negotiations fell through, but the proposition for 
the surrender by the company of its territorial 
rights was continued, and ultimately arranged by 
the Imperial Government. After a debate in the 
House of Commons, June 30, 1864, in view of the 
agitation then commenced for the confederation of 
the provinces, the offer to Canada was renewed, and 
accepted conditionally upon the Confederation Act 
being carried. 

This, therefore, was the position of the inter- 
mediate districts that had to be crossed by the 
Canadian Pacific Railway before British Columbia 
would consent to the union with Canada. In 
round numbers there were 2500 miles of railway to 
construct, worth at least 25,000,000/. sterling, to 
complete ; there were two mountain ranges to cross, 
1000 miles of the Laurentian wilderness at the east 
end, at least 400 miles of the equally rough and 
scarcely explored canyons of British Columbia at 
the west, and all this through an uninhabited dis- 
trict to which all labour and supplies must be taken 
and maintained at a heavy expense, whilst the 
remunerative return for the whole was extremely 
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doubtful. Whatever advantages were to be ob- 
tained politically, the financial outlook was very 
gloomy. The experience of the Intercolonial Rail- 
way was against the repetition of the Government 
constructing or working any more railways, and the 
only alternative was to induce private capitalists to 
accept the risk and responsibility, and to assist 
them by bonus or otherwise in the immense under- 
taking. After a discussion in the House of As- 
sembly in 1871 as to the details of the terms upon 
which British Columbia was to join the Confe- 
deracy, this was established as the railway policy, 
and Sir George Cartier moved, ‘‘ That the railway 
referred to in the address adopted by the House on 


the 1st of April last, shall be constructed and | 


worked by private enterprise, and not by the 
Dominion Government, and that the public aid to be 


extended shall consist of such liberal grants of | 
land, and such subsidy as the Parliament of Canada | 


shall hereafter determine.” Under the pledge of 
the railway being immediately commenced and 


completed within ten years, British Columbia | 
joined the Dominion of Canada July 20, 1871. The | 


same day the surveys were commenced in British 
Columbia, as they had already been on other por- 
tions of the route, and before the end of theyear a 
practicable line had been discovered over the whole 
distance from Lake Superior to the Pacific. In 
1872 it became necessary to define more distinctly 


the extent of the aid with which the House was | 


willing to endow the proposed railway soas to make 


it acceptable to capitalists, and after considerable | 


discussion upon the matter, the proposal finally 
took the shape of a money grant of 30,000,C00 dols. 
(6,000,000/. sterling), and a grant of 50,000,000 
acres of land. On this basis a company was 
chartered, of which the late Sir Hugh Allan became 
the president and prominent promoter. In the 
mean time the first Parliament of Canada came to 
an end by eftlux of time, a general election was 
held, the policy of the Government was fully dis- 
cussed, the terms proposed by them were made a 
prominent point in the election addresses, and the 
same gentlemen were returned to power for the 
second Parliament, thus establishing the popularity 
of the proposed arrangements, and sanctioning also 
the amount of the subsidy offered. Sir Hugh 


Allan’s company failed, however, after a year’s 
negotiation in England to raise the necessary 
capital, and finally were compelled to surrender 
their charter, but a popular outcry had been raised 
out of the arrangement between Sir Hugh and the 
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Government, which resulted in Sir John Mac- | every way in their power, and who had finally 
donald’s Government being swept from power by | tripped up their opponents on a side issue of the 
an overwhelming majority, and the sudden close of | question, found themselves when compelled to take 
the second Parliament. During the two years thus | definite action in avery embarrassing position. In 
lost in the construction of the railway, the surveys | 1874 the new Premier, the Hon. Alexander Mac- 
were still actively prosecuted, and by the end of | kenzie, in announcing the policy of his party, in- 
1873 a tolerably good line had been laid down from | veighed heavily upon the difficulties left for them to 
end to end, and the estimate of cost on fairly | contend with by the late Government, and more 
reliable data, was put down at from 135,000,000 dols. | especially upon the limited time left them, only 
to 145,000,000 dols. | seven years, to complete a railway of such magni- 

The new Government who in opposition had most | tude, and the impossibility with the delays that 
severely criticised every action connected with | had occurred of fulfilling their obligations to British 





the railway, who had delayed its prosecution in! Columbia. He proposed therefore to open negotia- 
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tions with the Pacific province for a modification of 
these terms, and that the construction of a road 
might not press so heavily upon the resources of the 
country, he expected to build it more slowly than 
they had promised, and instead of making it an 
all-rail route through British America, to utilise for 
steam navigation the long lake and river stretches, 
which existed along the route, and which, tem- 
porarily at all events, might save the cost of 
constructing the most expensive portions of the 
railway. As the Government had failed to get any 
satisfactory body of capitalists to undertake the 
road, he obtained the sanction of the House to com- 
mence the works of construction on some of the 
short lengths, and to make such improvements on 
the intermediate lakes and rivers, as would 
finally result in a route sufticiently practicable for 
emigrants to find their way into the country, and 
that could be subsequently improved when desir- 
able into a first-class railway. 

The work was commenced the same year, 1874, 
by letting a contract for the grading and bridgework 
of 63 miles of the road from St. Boniface, opposite 
to Winnepeg, to Emerson on the international 
frontier, and for 85 miles of railway in extension 
of the subsidised portion of the Canada Central, 
continuing that railway to the shores of Lake 
Huron. This last contract was, however, never 


carried out, nor in fact scarcely commenced, and 
was subsequently cancelled. Deeming that the price 
of steel rails was so exceptionally low that itwas an | 


admirable time te lay in a stock, contracts were let 
for 50,000 tons of rails (sufficient for 568 miles of 
road) at an average of something over 111. per ton, 
f.o.b. at Liverpool, and these, with some telegraph 
contracts, represented the work undertaken during 
the first year of construction. 


In 1875 the province of British Columbia, in view | 


of the dilatory and unsatisfactory progress of the 
work, under a pledge for the efficient prosecution of 


which they had united with Canada, became uneasy, | 


and finally the question between them and the 
Dominion was referred to Lord Carnarvon, the re- 
sult of which reference was that a further ten years, 
to the end of 1890, was given for the completion of the 
road, but Canada was to bind herself to expend in 
British Columbia not less than 2,000,000 dols. per 
annum upon the railway until it was opened for 
traftic. Carrying out the policy they had announced 
of utilising the water stretches between Ontario 
and the Red River, during the year the Government 
let three contracts for construction, covering 113 
miles from Selkirk on the Red River to Keewatin, 
on the Lake of the Woods, and 32 miles from Fort 
William on Lake Superior to Sunshine Creek, and 
the next year they let a further length of 80 miles 
from this point to English River. At the end of 
1876, the third of actual construction, and the sixth 
since the surveys were commenced, there were 
288 miles under construction, there were 24 miles of 
rails laid from the Lake Superior end, and one loco- 
motive was at work at this length. During the six 
















, years, however, 3,136,615 dols. had been expended 
|in engineering and surveying, or an average of 
| over 100,000/. sterling per annum, for which six 
| different passes through the Rocky Mountains had 
| been examined, two of them regularly staked out 
| ready for construction, and eleven different routes 
| had been surveyed to the Pacific coast, terminating 
at seven different harbours from these passes. 
| During the next year, 1877, a contract was let for 
the short gap of 22 miles, between St. Boniface and 
Selkirk on the Red River, making 310 miles under 
construction, none of which, however, was in run- 
ning order, and this represents all the real work 
undertaken during the five years of the Third Parlia- 
ment. At thesame time large sums of money had 
been expended upon the work during this period, 
and this expenditure, during a season of great de- 
pression, had depopularised the whole scheme in 
the public mind, the magnitude of which was now 
fully realised without any benefit being apparent 
from the expense incurred, or as far as could be 
seen for long a time in the future. In the year 
1878, however, the old Government of Sir John A. 
Macdonald was returned to power by a large ma- 
| jority, and the party who had brought about con- 
| federation, and moulded the destinies of the young 
| Dominion, were not long in inaugurating a more 
vigorous policy, and in carrying out fully the 
arrangement agreed upon with British Columbia. 
| On the 7th of March, 1879, a contract was let for 
| the 118 miles west of English River, and on the 
| 20th of the same month for the 67 miles that inter- 
vened between this and Keewatin, thus filling up the 
whole length between Lake Superior and Red River. 
Time was made a special element in both these con- 
tracts, and a considerable bonus was to be added for 
each month that the works should be completed 
before the contract time, which expired for both on 
the Ist of July, 1883. At the same time all the 
contracts let by the late Government were being 
| pushed on to completion, and life and energy were 
visible along the whole line. In the summer a 
| contract was let for the first hundred miles west of 
| Winnepeg, and a bridge was provided for at this 
| city across the Red River, to join all these sections 
together. Soon afterwards four different contracts 
were let in British Columbia, covering 127 miles of 
difficult work from the navigable waters of the 
Fraser below. Yale, to Kamloops Lake. At the end 
of 1879 there were 722 miles under contract as 


| against 310 miles at the end of 1878, the rails were 


laid 186 miles west of Fort William, and 90 miles 
east of Selkirk on the 410 miles between Lake 
Superior and the Red River, whilst the 85 miles 
between Selkirk and the International line were 
| complete, and traffic trains were running regularly 
over this piece, and 76 miles additional, or from 
Emerson to Cross Lake 161 miles. 

The year 1879 was not, however only destined to 
place the railway construction on a more satisfac- 
tory footing, but to bring about such changes in 
the estimation in which Canadian securities were 
held, as to make possible the policy which had been 
inaugurated by this Government when in power 
before. During the session Sir Leonard Lilley 
and Sir Charles Tupper had been authorised to pro- 
ceed to England and to take the necessary steps to 
interest capitalists in the scheme, and to transfer 
to a company the whole undertaking. During the 
eight years that the surveys and explorations had 
been going on, an immense amount of information 
had been gathered as to the value and resources of 
the vast district that had been purchased from the 
Hudson’s Bay Company, and already a considerable 
emigration, from the older provinces especially, had 
| been directed to the new prairie province of Mani- 
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toba, and the territories beyond it. The two most 
difficult sections of the railway were now under 
contract, and one of them at least was so well ad- 
vanced that everything about it was thoroughly 
well known and appreciated. The ministers went 
home with a better and more intelligible project 
than they had before, and the Prime Minister, 
Lord Beaconstield, who had been personally in- 
strumental in carrying out the transference of the 
territories to Canada, was prepared to advance their 
views, and to state openly and officially the enormous 
value the new north-west of Canada possessed, while 
Lord Dufferin, whose travels through every part of 
the domain during the past tive years that he had 
been Governor-General, and whose public utterances 
on the subject had attracted considerableattention on 
his return to England, was prepared to co-operate 
with them. The period was one of great agricul- 
tural distress in England ; the time was, therefore, 
opportune to introduce to the attention of the 
farming interests and others, the new outlet 
afforded for the unemployed working men of the 
old world, by this eligible part of the empire, where 
there was room for all that chose to come, where 
agricultural operations were certain to be con- 
ducted with profit, and industry was sure to receive 
its ample reward. The result of this Government 
delegation as far as fixing the attention of the 
masses in England upon this country asa part of 
the British Empire where there was room and em- 
ployment for all, was a perfect success, nor was 
the appeal to capitalists on behalf of the Pacific 
Railway this time a failure. 


CARSON’S EXCAVATING PLANT. 

Sroppaces of streets and main thoroughfares in 
towns, caused by excavations for the laying of gas or 
water pipes, or for the building of sewers, frequently 
extend over weeks and months, to the great incon- 
venience of the traffic in our already over-crowded 
cities; omnibus and tram lines have frequently to 
change their routes, involving considerable expen- 
diture and loss, and great delay and inconvenience are 
caused to passengers. To obviate the blocking of 
streetsin which trenching has to be carried out even 
on alarge scale, Mr. H. A. Carson, of Boston, Mass., 
U.S.A., constructs apparatus of which we publish 
perspective views on page 246, Figs. 1 and 2, and 
detail drawings on page 247, Figs. 3 to 8. Machines 
of this type have been in use in several towns in 
the United States for some years past and have 
there met with such universal approval that a de- 
scription of the whole arrangement will no doubt be 
of interest to our readers. The general perspective 
view, Fig. 1, was prepared from a photograph of a 
street in Boston, where, with a road-width of only 
25 ft., a trench was made for a sewer 8 ft. wide and 
23 ft. below street level. All traffic continued 
during these operations without any interruption, 
the space taken up for the plant being little more 
than that of the width of the trench. The longitu- 
dinal section, Fig. 3, gives the best picture of the 
whole operations. The trench machine is a wooden 
framework some 12 ft. or 15 ft. high and of a length 
proportioned to the depth and other particulars of 
the trenching. This framework runs on a line of 
rails laid each side of the excavation, so that it can be 
readily shifted in position when a section of the 
work is completed. The principal object of this 
machine is to keep all the work connected with ex- 
cavating, building, and refilling within the limits of this 
framework, and to only handle the material to be ex- 
cavated once, that is, to fill it into buckets at the place 
of excavation. These buckets are then hoisted up to the 
top of the framework, where they are automatically 
attached to little carriers running on rails and worked 
by ropes from a motor, generally a steam engine, also 
mounted on a travelling trolly. The buckets filled 
with material are conveyed to that part of the works 
where the building operations have been completed, 
are there tipped, and then run back empty to the 
excavators. Two lines of rails, and consequently 
two trains of four or more hoppers, are generally 
found sufficient for medium-sized works, but in wide 
trenching both the number of hoppers in each train and 
the number of trains can of course be easily increased, 
The hoppers are also used for lowering bricks and other 
building materials to the trench, handling being as 
much as possible obviated. Should the trench machine 
stand opposite a street, crossing the one in which ex- 
cavation is carried on, a part of the cutting can be 
easily bridged over, and traffic is carried on beneath. 
Turning now to the details of this apparatus, it 
will be understood that each bucket is attached to 
its respective carriage, that the rope which lifts the 
bucket up to its carriage remains attached to the 
bucket, and through it the horizontal travel of 
the carriage and bucket is effected; that the opera- 
tion of lifting, attaching to the carriage, traversing, 
and tipping, are all worked from the engine by means 








of ropes, and that™a” man onlyjhas to [put the buckets 
upright before they return to the excavation. The 
buckets and carriages are illustrated in detail in 
Figs. 4,5, and 6. The carriage consists of two small 
running wheels y g attached to a wooden frame, which 
carries the rope pulley 7, Over this pulley passes the 
rope m, which at the end has attached to it an eye 
bar /, into which the hook engages which is fixed to 
the bucket handle. The bucket is pivotted a little 
below its centre at a, and is provided with a second 
handle e, attached, by means of a bar /, to the slide d. 
This slide d, at a fixed point in the travel of the 
bucket, rides on two raised plates i, drawing up the 
handle e, which disengages from the notches 9 9 fixed 
on the bucket, and allowing the bucket to tip over. 
As soon as the slide d has passed the plates 77, the 
crossbar or handle e drops, and is ready to be put into 
the notches g again. When travelling in the opposite 
direction, the slide « catches under the hinged plates 
i i, lifts the same up, and no effect is produced on the 
cross bar e. 

Turning to the perspective views, it will be noticed 
that a modification of this tipping gear is there illus- 
trated, the two bucket handles being shown at right 
angles to each other, and not, as above described, in the 
same plane. Fig. 2 gives an excellent picture of the 
framing, the attachment of the travelling rail, the 
bucket carriages and buckets ; it shows two trains of 
eight buckets just passing each other. 

Returning now to the carriage, and assuming the 
bucket to be drawn up to it, the cone x on the rope 
passes between the two hinged lugs p p, pivotted at n, 
and lifts them up until the cone n has passed over 
them, when the lugs p p drop and prevent the bucket 
from lowering again. The whole train of buckets are 
now drawn from the loading to the tipping port. 
They are there tipped by means of the automatic gear 
above described, put into their right position by an 
attendant, and are then ready to return to the loading 
station. When arrived here the bar v, to which is 
attached the bell-crank lever A, is drawn, the bucket 
being at the same time slightly lifted; the lugs p p 
are lifted up by means of the bell-crank lever engaging 
under the pins zw, and the clutch is now open for the 
buckets to be lowered to the loading level. 

Ths small diagram, Fig. 8, will best explain the 
action of the winding drums and ropes ; the set A A 
are the buckets just loaded, the set B B are empty and 
ready for return; drum 1 is now coupled to the engine, 
and the rope wound up, until the buckets A A are 
lifted up to their carriages and the cone x has passed 
the clutch, the drum ] is then disconnected, and drum 
2 coupled to the engine, when the empty train will be 
drawn into the position of the full, and the full train 
into position of the empty, each, however, on its own 
line of rails, the drum 1 all this time following the 
travel of the train. To drop the buckets in train B B, 
drum 1 has to be stopped, drum 2 is lifted slightly, 
the bar v is pushed so as to open the clutch, and the 
buckets are lowered by drum 2, to be filled again, when 
the operation above described is repeated. Stops x x 
on the carriages, and buffers on the framing, are pro- 
vided to secure the exact place for stopping, and a 
signal or call-boy A is placed over the loading station to 
give the signal for hoisting up, &c. So as not to lose 
time in loading while the train travels from end to end, 
a third set of buckets are provided at the loading 
station, which are hooked on in place of the empty 
buckets as soon as the empty trainarrives. Fig. 7 isa 
detail view showing how in case of four buckets, the four 
ropes m mare joined together by means ofa yoke y, to 
which a single hauling rope is attached at z. In this 
way the simultaneous lifting and lowering of any 
number of buckets is insured. 

Quite a number of these machines have been 
built under Mr. Carson’s patent, and have been used 
in various towns in the United States, where they 
appear to have given great satisfaction, and the advan- 
tages claimed are not only those of which we spoke at 
the outset, of not disturbing the traffic in streets, but it 
has also been satisfactorily shown that excavations and 
filling up are done much cheaper by this method than 
by hand labour, especially in large and deep trenching, 
where the soil has to be thrown up in a number of 
stages, loaded at the top into carts or barrows, carted 
to the place where it is to be shot, and the empty 
vehicles brought back again. In America these trench 
machines are cwned by contractors and hired out; 
enterprising contractors would probably find them a 
paying investment in this country. 








GOODS LOCOMOTIVE ; GREAT EASTERN 
RAILWAY. 

WE give this week a two-page engraving containing 
views showing the general arrangement of a type of 
goods engines, of which a number have lately been 
constructed at the Great Eastern Railway Works, 
Stratford, for service on that line. The engines have 
been designed by Mr. T. W. Worsdell, and their 
details are characterised by many interesting features, 
which we shall describe fully in an early issue, when 
we shall also publish further illustrations, 





NOTES FROM THE NORTH. 
GLascow, Wednesday, 

Hasyow Piy-Iron Market.—A quieter condition of 
things prevailed in the pig-iron warrant marker last 
Thursday, and prices closed 4d. per ton under the previous 
day’s final quotations. On forenoon ’Change there were 
transactions at 42s, 9d. and 42s. 94d. cash, also at 42s. 11d, 
and 42s. 114d. one month, with sellers at the close asking 
the top quotations, and buyers offering 4d. per ton less, 
Business was done in the afternoon at from 42s. 9d. to 
42s. 10d. cash, also at 42s, 11d. to 43s. one month, and at 
the close of the market there were sellers at 42s. 94d, 
and 42s. 114d. cash and one month respectively, and 
buyers near. The market was stronger on Friday, and 
although not closing at the best, the 4d. er ton lost on 
the previous day was recovered, and on the week there 
was an advance of 14d. per ton. Transactions were re- 
ported in the{morning at from 42s. 10s. up to 42s, 114d. cash, 
also at 42s. 114d. up to 43s, 1d. one month, the close being 
nominally at 42s. 104d. cash and 43s. O}d. one month, 
In the afternoon business was transacted at from 42s, 11d. 
down to 42s. 94d. cash, also at 43s. 1d. down to 42s, 114d. 
one month, with buyers at the close offering 42s. 94d. 
cash and 42s, 11d. one month, and sellers wanting Ad. 
more per ton. Monday’s warrant market opened dull, 
the depressing effect being due to unsatisfactory reports 
from other iron districts, and to the political rumours, 
The past week’s pig iron shipments, however, turned out 
to be larger than had been expected, exceeding those of 
the preceding week and of the corresponding week of last 
year, and the market recovered part of the early decline, 
but still showed a decline of 4d. per ton. There were trans- 
actions during the forenoon at from 42s. 74d. down to 
42s. 44d. cash, also at 42s. 9d. down to 42s. 6d. one month, 
and the Snominal closing quotations were 42s. 4d. cash 
and 42s. 6d. one month. Business was done in the after- 
noon at from 42s, 4d. up to 42s. 7d. cash, also at 42s, 6d. 
up to 42s, 84d. one month, the close being 42s. 6d. cash 
and 42s, 8d. one month. The market was 4 tum 
stronger yesterday, but towards the close prices re- 
lapsed, and finished at Monday’s quotations. During the 
forenoon transactions took place at from 42s. 64d. to 
42s. 74d. cash, and at the close sellers were asking 
42s. 74d. cash and 42s. 9}d. one month, with buyers near. 
Inthe afternoon business was reported at from 42s, 74d. 
down to 42s. 6d. cash, also at 42s. 94d. down to 42s, Sd. 
one month, with sellers at the close asking the lower 
quotations, and buyers offering 4d. per ton less, Very 
little change has ,taken place in the pig-iron market to- 
day. Business was done during the forenoon at 42s. 6)d. 
and 42s. 7d. cash, also at 42s. 84d. and 42s. 9d. one 
month, the close being sellers at 42s. 64d. cash and 
42s, 84d. one month, and buyers offering jd. less per ton. 
In the afternoon there were transactions at 42s. 64d. and 
42s, 6d. cash, also at 42s. 84d. down to 42s, 74d. one 
month, with buyers at the close at 42s. 6d. cash and 
sellers at 42s. 6}d., and the month’s price nominally 
42s, 8d. <A considerable amount of business has been 
done in warrants during the past week, but the trade is 
still confined almost exclusively to speculative purchases 
by persons connected with the market; indeed, those 
members of the general public who usually deal in warrants 
appear to be gradually deserting the market, and it is un- 
likely that new operators will be induced to enter it until 
the difficulties surrounding the question of the quality of the 
G.M.B. pigiron in the public warrant stores have been 
satisfactorily settled, or until some improvement in trade 
begins to show itself. No doubt the anxiety and excite- 
ment connected with the controversy regarding alleged 
cinder pig iron having been entered into the warrant 
stores as G.M.B. have ina great measure toned down, 
but it cannot be said that a proper settlement has yet 
been arrived at. The demand for shipping iron is fairly 
good, but as yet there are no indications of extensive 
purchasing for spring shipment on the part of the Con- 
tinent or the United States; and while the foreign de- 
mand continues to be quiet consumers at home are only 
buying to meet their present and most urgent require- 
ments. The hematite pig-iron market still remains flat, 
only a very few sales being reported. About 46s. 6d. per ton 
is the price for the usual mixture of Nos, 1, 2, and 3 
brands f.o.b, at Cumberland ports. There are 94 blast 
furnaces in actual operation as against 113 at this time last 
year, four having been temporarily damped down at 
Clyde Iron Works owing to a breakdown about the blow- 
ing engine, and one having been relighted at Coltness 
Iron Works. Last week’s shipments of Scottish pig iron 
amounted to 12,238 tonsas compared with 10,636 tons in 
the preceding week, and 11,876 tons in the corresponding 
week of last year. They included 700 tons to the United 
States, 150 tons to Canada, 335 tons to Australia, &c., 
490 tons to France, 480 tons to Italy, 2735 tons to Ger- 
many, 810 tons to Russia, 2315 tons to Holland, 100 tons 
to Belgium, 300 tons to China and Japan, and lesser 
quantities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
594,075 tons yesterday afternoon, as compared with 
593,849 tons yesterday week, showing an increase for the 
week of 226 tons. 

The Load-Line Committece.—The members of the Load- 
Line Committee, of which Sir E. J. Reed is chairman, are 
expected to arrive in Glasgow to-night. They intend to 
devote to-morrow to visiting and inspecting all that may 
be of interest in connexion with the various types of 
vessels'on the Clyde. They will be engaged in the same 
way on the forenoon of Friday, and at two o'clock in the 
afternoon they will meet the shipowners and those inte- 
rested in shipping on the Clyde, in the Burgh Court- 
house, Hutcheson-street, in order to receive from them an 
expression of their views on the important question into 
which the committee are now inquiring. The committee 
will in all probability visit Greenock, and expect to reach 
Leith on Saturday. The local associations of shipowners 
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have asked a number of gertlemen to offer themselves to 
give evidence on their behalf, and it is thought that evi- 
dence will also be offered on behalf of the owners of the 
Anchor and City Lines of steamers. Some grumbling 
has been indulged in on ’Change to-day in regard to the 
short time allowed for the taking of oral evidence in 
Glasgow, but the grumblers seem not to be aware that 
abundant 0 cangemy J will subsequently be given for re- 
ceiving evidence in London from experts from all parts of 
the kingdom. 

New Viaduct on the Crieff? Junction Railway.—Rapid 
progress is being made with the construction of a new 
viaduct in place of the bridge which spans the Earn, on 
the Crieif git Cd Railway, about half a mile from the 
Highlandman Station. The new structure is being erected 
at a cost of over 5000/7. It is expected that the bridge 
will be finished by the end of July. 


The Finished Iron Trade.—The manufactured iron 
trade continues to be very depressed, and not only are 
new orders very scarce, but the competition to secure 
them is so exceedingly keen as to indicate that even worse 
times are in store for this department of the trade. 
Notices were posted up at the various malleable iron 
works at Lanarkshire last Saturday announcing a further 
reduction of wages to come into operation to-day (March 
19). The reduction is to be at the rate of 10 per cent. on 
the earnings of millmen, forgemen, and shinglers, and 
1s. per ton on puddlers’ wages. Should this reduction 
actually come into operation, it will put the wages of the 
Scottish ironworkers at an unprecedentedly low rate, but 
they say that they have an association of their own, 
and that they do not any longer recognise the North of 
England Board of Arbitration. They further say that no 
reduction of wages can take place at least for six weeks. 
There was a private conference of some of the leading 
men in the trade on Monday last, at which both Mother- 
well and Coatbridgejwere represented. It isnotthought pro- 
bable that any serious resistance will be made by the men, 

Making Boilers in Glasgow for Dundee.—In consequence 
of the recent strike of the ironworkers in Dundee one of 
the shipbuilding firms in that town have been compelled, 
in order to escape a heavy penalty for non-delivery of two 
steamers, to get the boilers made in Glasgow, and five of 
them are already nearly completed. 


Lecture on the Progress of Steam Navigation on the Clyde. 
—Mr. John Mayer, of this city, Associate of the Institu- 
tion of Engineers and Shipbuilders in Scotland, delivered 
a lecture last night to the Paisley Philosophical Institu- 
tion on the progress made in steam navigation on the Clyde 
during the past seventy years—that is to say, from the 
Comet, which commenced running on the Clyde in 1812, 
down to the leviathan steamships of the present, such as 
the Servia, the Alaska, the Oregon, &c. The lecture was 
illustrated by the orginal model of the Comet, and by a 
series of magnificent diagrams specially prepared for the 
lecturer by a number of the most eminent shipbuilding 
firms on the Clyde, and having reference to famous 
steamers constructed by them. The diagrams referred to 
were generally in pairs, showing a contrast between the 
first and the biggest steamers built by the respective firms 
—the same scale being used throughout. Prominent 
notice was taken of the labours of David Napier, Robert 
Napier, John Elder, and other men who materially 
assisted to render the Clyde famous ; and pointed refer- 
ence was made to shipbuilding and engineering on the 
Cart, the river of which Paisley people are so proud. 
There was an unusually large attendance. 

NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Scarborough and East Riding Ratilway.— 
A large meeting for the promotion of the proposed Star- 
borough and East Riding Railway Bill has been held in 
the Old Town Hall, Scarborough. The Mayor (Mr. P. 
Hick, jun.) presided, and in opening the proceedings, 
said the railway would, if undertaken, commence at 
Scarborough, near the present Whitby and Scarborough 
line, and terminate at Howden, running through Drif- 
efild and Market Weighton, joining at Howden the Hull, 

Jarnsley, and West Riding Junction Railway. There 
were no petitions against the Bill from any landowner, 
and the only one was from the North Eastern Company, 
who would no doubt do all in their power to defeat the 

sill. He thought there were two points for the meeting 
to consider. First, was it desirable—that they shoul 
have increased railway accommodation ? If this were de- 
cided in the affirmative by a resolution he should shortly 
put, then the second point was, how and how far were 
they prepared to help in carrying it out? The money 
subscribed in Scarborough would go towards the ex- 
pense of getting the Bill through the committee, 
and would not be applied for any other purpose. The 
following resolutions were carried unanimously. That 
this meeting being of opinion that further and indepen- 
dent railway communication is required for the borough 
of Scarborough, and that such additional communication 
would greatly tend to the development and prosperity of 
the town, freely expresses its cordial approval of the pro- 
ject contemplated by the Scarborough and East Riding 
Railway Bil, and commends the same to the inhabitants 
and property owners of Scarborough as being deserving of 
their warmest support. That petitions be prepared from 
the inhabitants a Scarborough to both houses of Parlia- 
ment in favour of the Bill, and that a canvass of the 
town be made for the purpose of obtaining the necessary 
funds for carrying the Bill through Parliament. 


Barnsley Chamber of Commerce and the Hull and Barnsley 
Railway.—A meeting of the Council of this Chamber has 
been held at the Town Hall, Barnsley. Alderman Carter 
referred at some length to the failure of the Hull and 
Barnsley Railway Company to raise the 3,000,000/. which 
they had wanted for the Huddersfield and Halifax exten- 








sion of the line. The company, he said, had been very 
badly advised in promoting a Be which passed altogether 
by the South Yorkshire coalfield and the town of 
Barnsley, and the vast population of the district. He did 
not regretthat the scheme was at present in abeyance. He 
urged that if the Midland Company had a through line 
from near Darfield by Barnsley and Kirk-Barton to Hud- 
dersfield, they would have the shortest through route 
which the country could give them, a route which would 
immensely expedite their through traffic, and the South 
Yorkshire district would obtain that access which it 
needed to all the markets of the country. With such a 
line, Barnsley would no longer be on a branch, and the 
parent line of the Hull and Barnsley Railway would 
then achieve that ultimate success which there was for it 
in carrying out its primary object—the development of the 
South Yorkshire coalfield. 


Winding-up of a Company through a Secretary's Defalca- 
tions.—A_ special meeting of the shareholders of the 
Sheffield Wagon Company has been held at Sheffield. It 
was decided to voluntarily wind the company up, Mr. J. 
W. Thompson (chairman) and Mr. J. B. Wostenholm (a 
director) being appointed the liquidators. The cause of 
the company’s going down is the defalcation, some time 
ago, of its secretary, Mr. Unwin Wing. Heis now under- 
going a term of penal servitude, and his defalcations to 
the company amounted to no less than 30,0001. Of this 
sum, however, about 18,000/. has since been returned, and 
it is expected that the actual loss to the shareholders will 
be 2/7. 10s. per share. 


Charles Cammel and Company, Limited.—The twentieth 
annual report of Messrs. Charles Cammel and Co., 
Limited, Cyclops Steel and Iron Works, Sheffield, for 
the year ending December 31, 1883, has been issued. It 
states the balance-sheet for the year ending December 31, 
1883, shows the net profits for that year to have been 
75,158/. 19s. 1ld. The unappropriated balance brought 
forward from the preceding year is 21,520/. 18s. 9d., 
making together 96,6797. 18s. 8d. An interim divi- 
dend, after the rate of 5 per cent. per annum on all 
the company’s paid-up capital, was paid in October 
last, amounting to 23,906/. 5s., leaving for disposal at the 
present time the sum of 72,773/. 13s. 8d. This sum the 
directors recommend shall be applied in the following 
manner, viz. : ‘‘ In paying a dividend of 10s. per share on 
4000 A shares, amounting to 2000/. ; of 18s. 14d. per share 
on 8500 B shares, amounting to 77037. 2s. 9d. ; of 4/. per 
share on the 10,000 ordinary shares, amounting to 40,000/., 
leaving to be carried forward to the credit of the yearnow 
current the sum of 23,0707. 10s. 11d.” The board pro- 
poses that the dividends now recommended shall 
be paid on the 7th proximo. It will be be seen 
that if the recommendation now made be adopted, the 
full dividend on the A shares will be paid, and that the 
dividend for the year on the other shares will be after the 
rate of 74 per cent. The new steel works at Workington 
went into operation on the 20th of October last, and have 
continued to work in a manner highly satisfactory. Mr. 
Watson, Mr. Dymond, and Mr. Whitehead are the three 
directors who retire by rotation, and, all being eligible, 
resolutions will be proposed for their re-election. The paid- 
up capital is 1,050,000/. ; morage debentures, 430,500/. 


William Jessop and Sons, Limited.—The eighth annual 
report of the directors of William Jessop and Sons 
(Limited), says: ‘‘In submitting the audited balance 
sheet, showing the position of the company at the end of 
the eighth year, your directors have to report that earl 
in 1883 a settled gloom came over the steel trade whic 
continued without intermission throughout the year ; the 
consequence of this has been a diminished output as com- 
pared with the two preceding years, and, having regard 
to this circumstance, your directors feel assured that the 
result of the year’s working will not be deemed un- 
satisfactory. The gross profit for the year has been 
32,801/. 5s. 2d., which, added to the balance of 4965/7. 17s. 
brought from the last account, makes a total sum of 
37,7671. 2s. 2d. to be dealt with. After deducting 70141. 
for interest on mortgage loan and on calls paid in advance, 
there remains a net = of 24,9877. 17s. 2d., which it 
is proposed to appropriate as follows, viz.: To write off 
40007. for depreciation on buildings and machinery ; to 
transfer the sum of 4,238/. to reserve fund, thus increas- 
ing it to 15,000/. ; to declare a dividend of 30s. per share, 
free of income tax, making, with the interim dividend 
paid in October, a total distribution for the year of 45s. 
per share, being equal to 74 per cent. on the paid-up 
capital, leaving a balance of 5219/. 7s. 2d. to be carried 
forward to the next account. The stocks at a ay 
depots in America have been certified by Mr. W.H. Weed, 
president of the Weed and Becker Manufacturing Com- 
pany, New York, and the prices attached to the whole of 
the stock lists have been submitted to and approved by 
Mr. Edward Tozer, J.P., of Sheffield. 


NOTES FROM THE SOUTH-WEST. 

The Institute of Mechanical Engineers.—A meeting of 
the South Wales District Committee of the Institute of 
Mechanical Engineers was held at Cardiff on Wednesday, 
Mr. John M‘Connochie presiding. The secretary (Mr. 
T. H. Riches) informed the committee that the Council 
of the Institute had accepted an invitation to hold their 
summer meeting for 1884 at Cardiff, and the committee 
proceeded to consider what arrangements should be made 
for their reception. After some discussion, the secretary 
was instructed to issue circulars to the Mayor of Cardiff, 
and to the various firms engaged in the principal industries 
of the district, asking them to nominate7gentlemen to act 
as a general reception committee. The meetings of the 
Institute will commence on Tuesday, the 5th of August, 
and will be continued the following Wednesday, Thurs- 
day, and Friday. It is expected that between 300 and 











400 of the leading mechanical engineers in the country 





will attend. At the opening meeting, which will be held 
at Cardiff, the President of the Institute, Mr. I. Lowthian 
Bell, will deliver an address. On Thursday and Friday 
excursions will probably be made to Swansea and New- 
port, and during the week the members will visit the 
docks, collieries, and iron works of the district, as well as 
the Severn Tunnel works. 


Gas at Bristol.—The Bristol United Gaslight Company 
held its half-yearly meeting on Tuesday under the presi- 
dency of Mr. F. Terrell, and aceaiieieadion the in- 
crease in the price of coal, a reduction of 4d. per 1000 
cubic feet during the year in the price of gas, and a reduc- 
tion in the receipts from the sale of ammoniacal liquor, a 
dividend at the rate of 10 per cent. per annum was 
declared. 


Water Supply of Burnham.—This question came on for 
consideration at an adjourned meeting of the Local 
Board on Saturday, when the following extract was read 
from a letter received by the Town Council of Bridgwater 
from Mr. Hawksley, C.E. ‘‘I have visited Pawlett, 
Huntspill, Highbridge, and Burnham, and find there will 
be no difficulty in affording a supply in bulk from Bridg- 
water to those places. The probable consumption will be 
80,000 to 100,000 gallons per diem, and a minimum quan- 
tity of 50,000 gallons should be paid for. Thecorporation 
should deliver at the boundary of the borough into the 
pipes of the local authority through a high-pressure 
meter. A small service reservoir (250,000 gallons) should 
be established on the high ground midway between Bridg- 
water and Burnham to receive water by night as well as 
by day, and to maintain a constancy of the supply and 
pressure over the entire district. The present population 
is 6000, of which 5000 will certainly be supplied. High- 
bridge and Burnham would rapidly increase if they had 
access to a constant supply of good water.” A letter was 
also read from the town clerk of Bridgwater inquiring 
whether the Local Board wished to receive the terms 
of supplying water on the basis of the quantities set 
out in Mr. Hawksley’s letter; and the clerk (Mr. Brice) 
was requested to reply in the affirmative, the minimum 
quantity required being stated at 50,000 gallons per day. 


Newport.—During the past week the steam coal market 
has been easier. The house coal trade has also been 
quiet. A large quantity of iron ore has again been 
received ; this market does not show any signs of improve- 
ment. Two cargoes of manufactured iron have been sent 
away to the following destinations: London, 546 tons ; 
Para, 480 tons. The coal clearances during the past 
week were 44,711 tons, as compared with 43,829 tons in 
the previous week. A smal] lot of coke was also de- 
spatched to Bilbao. The quantity of iron ore received 
from Bilbao was 13,463 tons, and 1160 tons came to hand 
from other sources. 


Caldicott and Wentlooge Levels Bill.—On Monday this 
Bill was before a Select Committee of the House of Lords. 
The Bill is one for conferring further powers on the Com- 
inissioners for the Levels of Caldicott and Wentlooge. It 
appeared from the opening speech of Mr. Bidder, Q.C., 
that certain owners of land adjoining the sea were under 
obligations to maintain in good repair the sea walls. This 
duty was efficiently discharged by some of the owners, but 
was neglected by others, with the consequence that those 
who performed their obligations suffered from the omis- 
sion of those who did not. In order to remedy this un- 
satisfactory state of affairs, the commissioners had intro- 
duced this Bill, which provided for the commutation ot 
the obligation by a money payment on the part of the 
landowners. Several witnesses were called on behalf of 
the promoters, and gave evidence to the effect that the 
proposal of the commissioners would be a great advantage. 

aving heard the arguments of counsel on behalf of ie 
Alexandra (Newport) Docks Company and others against 
the Bill, the committee passed the preamble. 


Rosebush and Fishguard Railway.—In the House of 
Commons on Monday the report of the Committee on the 
Rosebush and Fishguard Railway Bill was considered, 
agreed to, and the Hill ordered for third reading. 


Cardif.—These has not been much change in steam 
coal. House coal has been rather dull, orders coming 
forward slowly. The iron ore trade remains in an unsatis- 
factory condition. Last week’s clearances comprised 
171,902 tons of coal, 685 tons of iron, 8217 tons of patent 
fuel, and 514 tons of coke. From Bilbao there were 
received 6809 tons of iron ore and 3025 tons came to hand 
from other sources. 


South Wales University College—At a special meeting 
of the Council of the South Wales University College on 
Monday it was decided that a professor of engineering 
should be appointed at a salary of 3007. a year and a share 
of the fees. 








Tue CatcuTTaA INTERNATIONAL EXHIBITION. -- Gold 
medals have been awarded to the Bell-Coleman Com- 
pany, of Glasgow, for refrigerating machinery; to 
Messrs. Priestman and Co., of Hull, for dredgers ; and to 
Messrs. Ransome, Head, and Jeffries, of Ipswich, for 
Ansell’s tea sorting and winnowing machine. The Penny- 
cuik Patent Glazing and Engineering Company of Glas- 

ow have received a first-class award, and a silver meda- 
or their system of glazing without putty, and Messrsl 
Haywood, Tyler, and Co., of Whitecross-street, London. 
have ener ej in addition to the awards previously an, 
nounced, first-class certificates and silver medals for 
fire fittings and brass work, for deep well pumps and 
other hand pumps, and for steam pumps; and second- 
class certificates and bronze medals for the ‘‘ California” 
pump, and for aérated water bottles, making one gold 
medal, three silver medals, and two bronze medals. 
Messrs. Hunt and Mitton, of Birmingham, have received 
a first-class certificate and silver medal for engine, boiler, 
and fire brigade fittings. 
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THE PROELL CORLISS APPARATUS. 

In our issue of January 4th we gave a description 
and an illustration of a horizontal condensing engine 
governed by the valve gear invented by Dr. Proell, of 
Dresden. We now bring before our readers a 
modification of this apparatus, which has been 
designed to render the gear applicable to existing 
engines, in order to convert them into automatic 
variable expansion engines without interference with 
the slide valves as at present fitted. The Proell valve 
gear being wholly self-contained may also ve applied 
in a complete form to new engines, and renders them 
self-controlling by means of a perfectly automatic 
variable expansion gear, without requiring any altera- 
tion of patterns. 

In the case of large engines the extra cost incurred 
by the addition of the usual and well-known types of 
expansion gears is not greatly felt, but in engines of 
less than (say) 50 indicated horse-power the pres- 
sure of [competition is so severe as to render desir- 
able the introduction of a simple, efficient, and_com- 
paratively inexpensive apparatus. It is claimed that 
the Proell valve gear fultils these conditions, since as a 
speciality it is being made in large quantities under a 
complete system of manufacture, and, as will be seen 
from the following description, its design is such that 
it comprises the fewest possible parts compatible with 
the work to be done. 

Our engravings, Figs. 1 and 2, show the Proell valve 
gear as arranged for the conversion of ordinary slide 
valve engines into precision engines. Fig. 3 represents 
the apparatus as fitted to a new engine built especially 
to receive the Proell valve gear, and illustrates the 
facility with which it is applied, it being only neces- 
sary tosecure the apparatus on the steam chest and 
unite it with the engine, by connecting it with an 
ordinary eccentric rod to actuate the cut-off valve, and 
by a belt from the engine shaft (or by gearing) to the 
pulley of the governor to regulate the variation of the 
cut-oif. 

The admission of steam to the cylinder and the ex- 
haust therefrom are effected by means of the ordinary 
slide valve, but the cut-off is controlled by the double- 
beat admission valve v, which is raised, as required for 
each stroke of the engine, by the ‘‘lifters” /! h?. 
These ‘‘ lifters” are actuated by the bell-cranks (1 k? 
hanging loosely on the rocking lever A! A?, which 
receives movement by connexion with an eccentric on 
the engine shaft. The original slide eccentric or a 
pump eccentric may be used for this purpose. As the 
faces of the bell-cranks /! /* in their downward move- 
ment alternately come in contact with the outer ends 
of the lifters h' h? and open the valve v, it is evident 
that steam will be admitted to the steam chest for each 
stroke of the engine as long as the lifters h! h? are de- 
pressed by the corresponding bell-cranks. If the bell- 
cranks k' £2 were fixtures upon the rocking lever 
Al A? an invariable cut-off would result, but as these 
bell-cranks are brought under the direct influence of 
the governor it is clear that by their means the cut-off 
is regulated exactly in accordance with the require- 
ments of the load upon the engine. The closing of 
the cut-off valve v is obtained by the tension of a 
spiral spring m, whose resistance is regulated by 
turning the hexagonal nut y and locking it with the 
set screw z. 

It will be observed that the bell-cranks k! 2°, by 
which the cut-off is effected bear directly and with 
wide surfaces upon the lifters /' A*, thus preventing 
wear, and the parts which come in contact are so ar- 
ranged asto be easily renewable in a few minutes at 
slight cost. The travel of the fork 0, actuated by the 
governor is very short ; in fact, for anengine having a 
cylinder 18 in. in diameter the fork is only allowed a 
rise of $ in.; this renders the governor extremely com- 
pact ‘and sensitive and gives it great power, thus 
enabling a comparatively small apparatus to control 
engines of large size, the more so as there is but little 
friction, and no portion of the work required to open 
and close the valve vis thrown upon the governor. 
The valve v is preferably made of large diameter with 
a short lift, and is let down gently to its seat by the 
action of the air-cushion L, which may be so adjusted 
as to allow the valve to close inaudibly. 

The sole agency for the United Kingdom for this 
apparatus has been acquired by Mr. Hermann Kine, 
of 34, Great St. Helen’s, London, E.C., who, encou- 
raged by the success which has attended the use of the 
Proell valve gear upon the old engines on the Con- 
tinent, has arranged to apply it to an engine now driv- 
ing a large piano-forte works in London, where it is 
especially desirable to have regular speed, and in con- 
nexion with this engine it is guaranteed that the 
variation shall not exceed one per cent. 








ENGINES OF THE STEAM YACHT 
**ROSALIND.” 

WE illustrate on page 254, the engines of the 
steam yacht Rosalind, these engines having been con- 
structed on the system patented by Mr. Alexander W. 
Robertson, without air pump, by Messrs. Cochran and 
Co., of Birkenhead. Of the Rosalind herself we give 





PROELL’S CUT-OFF GEAR. 




















views in Figs. 7 to 11 on the opposite page, which will 
explain her arrangements. ‘The vessel is 68 ft. long over 
all, 62 ft. between perpendiculars, 11] ft. 6 in. extreme 
breadth, 5 ft. 6 in. depth of hold, and 4 ft. draught. 
She is schooner rigged and has, as will be seen, well- 
arranged accommodation, the saloon and principal 
cabins being placed forward of the machinery, while 
the quarters for the crew are situated aft. 

The engines of the Rosalind are of the compound in- 
termediate receiver type, with cylinders respectively 
8 in. and 14 in. in diameter with 12 in. stroke. The 
crankshaft, which has two bearings only, is 3} in. in 
diameter. As will be seen from the views on page 
254, the cylinders are each supported by a pair of 
cast-iron standards, the surface condenser being situate 
between these pairs of standards and independent of 
them. The general design of the engines is simple and 
straightforward, the special feature being the adoption 
of Robertson’s patent arrangement of hot-well and cir- 
culating pump connexions so as to dispense with an air 
pump. This arrangement we must now describe. 

In the engines under notice the circulating pump is 
of the bucket and plunger type, with 6 in. cylinder, 
43 in. plunger, and 6in. stroke. It is driven by being 


directly connected to the piston of a small auxiliary | 
engine (see Figs. 2, 5, and 6, page 254), which is | 





affixed diagonally to one of the standards of the low- 
pressure cylinder. This auxiliary engine has a steam 
cylinder 44 in. in diameter. The circulating pump, 
besides circulating water in the condenser, is made 
also to share with the feed pump the duties of an air 
pump, it being fitted with an air valve d (see Fig. 5, 
page 254), which is connected by a pipe e¢ (see 
Fig. 3) to the top of the hot-well. The hot-well itself 
is a closed chamber the top of which is, as we have 
already explained, connected by the pipe c (see Figs. 3 
and 5, page 254), with the air valve d on the 
circulating pump suction, while at a lower level it 
communicates, a the pipe 4, with the condenser. 
Another pipe @ also leads from the bottom of the 
condenser to the feed pump suction and has a branch 
coupled to the bottom of the hot-well, 

In this arrangement the hot-well acts as a separator, 
the mixed air and water entering it from the condenser 
through the connexion }, and the air passing upwards 
to be exhausted by the circulating pump, through the 
pipe c, while the water falls to the bottom and is drawn 
off by the feed pump together with any water draining 
to that pump directly from the condenser. The feed 
pump, it will be noticed, is worked from a crank-pin 
in the eccentric at the forward end of the crankshaft, 
and it is placed at a low level so that the water from 
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the condenser and hot-well enters it witha slight head. 
The air valve ¢ serves to regulate the exhausting action 
of the circulating pump. In Fig. 5, page 254, «¢ is 
the circulating pump suction pipe, and / the delivery 
from this pump to the condenser. The delivery from 
the feed pump is shown at 7, Fig. 6, on the page just 
referred to. In addition to the feed pump already 
mentioned, a donkey pump is provided, as shown in 
Figs. 3 and 6, page 254, this pump, which is bolted 
to the side of the condenser, having a steam cylinder 
24 in in diameter, and pump ram 1°; in. in diameter, 
with 24 in. stroke. 

The engines of the Rosalind are supplied with steam 
at 100 1b. pressure by one of Messrs. Cochran and Co.’s 
well-known boilers 5 ft. in diameter by 9ft. 9 in. high, 
this boiler containing 86 tubes 2} in. in diameter out- 
side, and 3ft. 3 in. long between tube-plates. The 
boiler has a grate area of 124 square feet, and a total 
heating surface of 220 square feet, of which 180 square 
feet are tube surface. 


THE TOWER SPHERICAL ENGINE. 
To THE EpiTor OF ENGINEERING. 

Srtr,—The writer of a clear and well illustrated article 
on the above subject in your last issue says: ‘‘ The 
extreme novelty of the design entails rather a long ex- 
planation.” I therefore venture to inclose a sketch of 
one of the figures (Fig. 34) which he uses to explain its 
geometrical properties, but slightly altered. This will 
make it clear that kinematically the motor is nothing 
more or less than an old friend, viz., Hooke’s, or, as it is 
often called, the universal joint. The application of this 
motion is general in ‘‘ disc” engines of which the motor 
in question isan example. Realeaux gives and analyses 
several of these, some of which have been patented by two 
or more inventors, but which have all the same kinematic 
formule (¢, ¢’) that is, three cylindrical pairs (2, 3, 4, in 
the figure) respectively perpendicular to each other and 
one (1) which makes some other angle (which we will call 
6) with one of the others (2). In the article the disc 
which takes the place of the cross of the Hooke’s joint is 
called a ‘ piston” (?) and the sectors which correspond 
to the arms are called “blades.” The principle of 
the action being thus made clear we may proceed to 
discuss the peculiarities of this particular form. 


| 
1. The defect which is inherent in most disc engines is 


the difficulty in keeping steam -tight joints on the 
sides or faces of the disc, which results from its combined 
rong and sliding motion. It was no doubt greatly for 
this reason that one of the first disc engines which for 
many years was in use at the Zimes printing office was in 
1857 discarded. In the Tower engine there is a most im- 


portant improvement in causing the edges of the “‘blades” | 
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to form with the internal surface of the spherical vessel 
what Realeaux calls lower “pairs,” in this case ‘“ Re- 
volutes,” or surfaces of revolution. This steam - tight 
packing can be, and apparently is, applied. 

2. The difficulty, however, still remains of keeping the 
edge of the disc itself steam-tight. This does not form, 
like the edge of the ‘‘ blade,” a lower, but a higher pair 
with the inside spherical surface. There is here an 
elaborate and possibly effectual arrangement to meet this 
weakness. 

3. Lastly there is a defect which this particular form of 
construction seems to intensify. It is the fact that the 
velocity ratio of the two shafts is ever varying. Dr. 
Hooke, who certainly was the first to analyse the motion 
if not actually the first inventor of it, employed this pro- 
perty for graduating sun-dials. Willis proves in a 
simpler way that supposing (a) to be the complement of 











the angle made at any moment by one of the arms of the 


cross with the plane of the two shafts, @ being the angle 
these themselves make with each other. 

Then 
Lr vel. of shaft attached totheabove arm 1-cos.2asin.?26 


Lr vel. of the other shaft = cos. @ 























So that clearly the relative angular velocity is always 
changing, and in fact it is easily proved that one shaft 
moves alternately faster and slower than the other four 
times ina revolution. This, then, at once points to the 
wisdom of having only one shaft to actually transmit 
power and having the other a “‘ dummy,” as it is called. 

| It, however, also points to what does not appear to have 
been carried out or even noticed, viz., that the dummy 
shaft should be made of the least possible mass. The driv- 
ing shaft should have uniform motion, especially for the 
purposes for which the motor is designed, and, therefore, 
all the variations of speed should be impressed on the 
dummy, which small mass for the latter alone makes ap- 
proximately possible. Further it may be seen from the 
above equation that the relative difference of L' vel. of 
the shafts decreases with smaller values of @ (since cos. @ 
becomes nearer unity and sin. @ becomes less) therefore 
the angle of the shaft and dummy should be as small as 
possible consistently with sufficient steam spaces between 
blades and disc. 

These remarks have been made entirely from a theore- 
tical point of view, the engine itself appears to work with 
beautiful smoothness, and is undoubtedly a step in the 
right direction ; and although “‘ rotary” engines have not 
yet obtained a good name, it would be hard if mechanical 
skill did not, sooner or later, overcome the difficulties 
which have hitherto prevented the success of a form of 
motor which has so much to recommend it. 

H. S. Hee Suaw. 

University College, Bristol, March 11, 1884. 





THE PERFORMANCE OF PUMPING 
ENGINES. 
To THE EpiTor OF ENGINEERING. 

Srr,—You notice in your remarks on the trial of the 
Gaskill pumping engine, the small amount that is ab- 
sorbed in engine and pump friction, and this small 
amount is one of the chief peculiarities of certain trials 
| made in America, as will be seen from the following 
| results, where the percentages give the amount of the 
| indicated power that is utilised in water raised. 


Per Cent. 
Worthington compound (American Society 





of Mechanical Engineers)... Ss .. 90.8 
| Pawtucket compound (ENGINEERING, vol. 
| XXVili)... a 92.4 


Gaskill engine ( Van Nostrand’s Magazine) 93.5 
<a os (ENGINEERING, March 7th, 
1884) ... ae Bot a: a as Se 


It ought to be observed that in all the above cases the 
pumps have internally packed plungers, so that leakage 
or slip cannot be seen, or readily heard, and it is interest- 
ing to compare these results with brake trials made with 
compound engines, only without pumps : 
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Per Cent. 
Compound engine brake trials (ENGINEER- 
ING, April 21st, 1882) “ae , 
Ditto ditto ditto... ie 
Compound engine brake trials (ENGINEER- 
ING, January 4th, 1878) ... <a sat 
Ditto ditto ditto 86.0 
Ditto ditto ditto 89.0 


As there were pumps at work on all the first trials, and 
97.8 per cent. has been realised, it would not at all be 
surprising to find in the future that some one makes a 
pumping engine where the power given out in water lifted, 
is greater than that indicated in the cylinders. 

‘The engine itself is evidently not so economical, as it 
uses 17.5 lb. of feed per indicated horse-power when the 
jackets were in circulation, and this is about 30 per cent. 
greater than is used by Messrs. Simpson and Com- 
pany with their highly economical engines, as they have 
more than once obtained one indicated horse-power with 
about 13.5 lb. of feed, but never in England has 97.86 per 
cent. of the indicated power been given out in water 
lifted, and such a result can only be looked upon as. a 
‘‘white elephant” in water pumping, and it ought to 
raise the hopes of those who believe in perpetual motion. 

I remain, yours faithfully, 
JOHN G. Marr. 

101, Grosvenor-road, London, S.W. 


86.7 
82.0 








FUZES. 
To THE EpiTorR OF ENGINEERING. 

S1r,—In a recent impression (February 20) you give an 
interesting account about fuzes ; there is, however, an 
error regarding what you have termed the new fuze in- 
troduced by the Elswick Ordnance Works. The vital part 
of this fuze consists in an internal recess for the fuze 
composition and the index marked on the fuze itself. I 
submitted this plan to the War Office authorities in 1859; 
they refused it, but shortly afterwards used it, and have 
done so more or less since that date. Sir W. G. Arm- 
strong designed a fuze with an external ring for the fuze 
composition with paper to protect it and a paper index ; 
it was not a safe plan and was never used in the service ; 
my plan removed all danger (to our own troops). Although 
the War Office authorities have time after time admitted 
that my plan is the best known, I have never received 
any recompense whatever. I have for years urged our 
authorities to attach percussion, as well as time fuzes, to 
the same shell. In 1877 I again submitted another ar- 
rangement of the internal recess, &c., by which the time 
fuze could be attached at Woolwich, be perfectly safe 
during transit, and adjusted uteghanenaly. If it is of 
any importance I will place the models at your disposal. 

Iam, Sir, your obedient servant, 
G. F. Josson. 
72, St. Andrew’s-road, Southampton, March, 15, 1884. 

P.S.—I omitted to state that in the plan I submitted 
in 1877 both percussion and time fuze could be attached 
to the same shell. 





ON THE MATHEMATICS OF GEODESY. 
To THE EDITOR OF ENGINEERING. 

S1r,—Referring to my last letter in your issue of October 
26 on the above subject, that portion of it which deals with 
the mode by which the integral calculus shows a differ- 
ence betwixt attraction at the poles and atthe equator 
of an oblate spheriod, will be better understood by readers 
raed ordinary works on the Calculi, if stated as 

ollows : 

The integral calculus proves that the attraction for a 
particle at the pole of a spheroid is greater than the at- 
traction of its contained sphere for the same, and that the 
attraction for a particle at the equator of an oblate 
spheroid is less than the attraction of its enveloping sphere 
for the same particle, whilst pretending it is dealing with 
the same oblate spheroid and referring it to the same 
sphere in both cases. 

And when I write that the Newtonian method of 
allowing for effects of centrifugal force and oblateness, if 
pursued to its legitimate conclusion, would prove that 
the vblateness of a rotating sphere should go on increas- 
ing, I, of course, mean so far as increasing moment of 
inertia would allow of, or, to put the matter in another 
way, an increasing oblateness would be accompanied 
pac and ultimately checked by, decreasing angular 
velocity. 

In order to arrive at the truth in regard to physics, 
the mind itself has first to reason upon the matter in 
hand, and afterwards and when arriving at conviction, it 
may apply its tool ‘‘ mathematics” to illustrate its pro- 
cesses of reasoning and to measure quantitative results, 
or ratios of the effects of any particular principle of 
nature, which may have action of particular tendency, 
direction, and intensity under different conditions, or in 
different cases. 

The tendency of mathematicians has been to exalt 
their tool of the mind above the mind which formed it, 
and, on the merest glimpse of ability to apply this tool to 
what may be but a very partial and inexact preliminary 
reasoning on any physical hypothesis, to afterwards trust 
in the mechanical manipulation of the tool, and to follow 
blindly such manipulations wherever they may after- 
wards lead. Nay, more, ifa mathematician of the type 
that founded our present system of applying mathe- 
matics to physics, had a desire in any particular direc- 
tion, he made mathematics to further his desire. Thus, 
Newton desired to make an agreement betwixt mathe- 
matics and Kepler’s approximative third law, and, 
as any one may find for himself by reading the 7th 
8th, 9th, 11th, &c., lemmas of the “‘ Principia,” he leaves 
the known and exact geometry of the ancients, and 
prepares the way by inculcating a false yeometry 





which may enable him to substitute chords, arcs, 
and tangent, &., and ratios of unlike things, for one 
another, as he may afterwards require. Huygens gave 
chord? 

dia. 
= space of deviation from straight path to circular motion, 
and this is truth, but such geometry would not exactly 

arc? 
radius 
called centrifugal force, and so a scientific ‘‘double 
shuffle” was here needed and ued. Arcs were made 
to take the place of chords in siaall matters, and then 
in larger, arcs were still substitutes for chords, the 
whole truth of the process being deemed to be proved 
(in small matters), because arc squared (substituted for 
and supposed to be equal to chord?), divided by radius = 
twice space of descent from straight path to circular 
motion, and such double space was supposed to represent 
‘* force,” to represent velocity. 

The truth of the case being that in the case of circular 
motion about a centre of attraction, we have only to deal 
with the central pull or pressure (which is truly what we 
experience as ‘‘ force”) which causes a deviation through 
space, and velocity acquired during a free descent under 
influence of a constant acceleration is no measure of 
‘* force” in such case, and indeed gravity, at distances 
from acentre of attraction, is nut aconstant but a variable 
accelerating force. But, it is said, Newton but deals 
with such small intervals of time, &c., that all the little 
differences betwixt arcs, chords, tangents, and constant 
and variable accelerations may safely be neglected; 
well, though he does so, things which are supposed to be 
substitutible one for the other, but which have no like 
ratio with any other thing, however minute they may be 
taken, cannot have a like ratio, and, then, how false must 
be, and is, the summation of false ratios / 

Now, in condemning a portion of Newton's mathe- 
matics, if mathematics that which is not rigidly demon- 
strable can be called, and in differing from some of the 
processes, or rather applications, of the calculi, as shown 
in my last letter, I must not be supposed to despise the 
calculi altogether ; far from doing so, I have examined 
into their manufacture; having read Fluxions I can see 
how the calculi have been made from, and to suit, pre- 
viously known geometry, and that they are primarily 
and mainly but expressions of well-known and previously 
known mathematics; the calculi may be said to be 
known mathematics expressed in a particular language, 
the language itself, afterwards, indicating perhaps some 
new and true, and more new but false, extensions of pre- 
viously known mathematics. 

But the calculi, as any other tool of the mind, must be 
supervised in its workings, and though expressing the 
truths of mathematics generally, may, like any other 
tuol, be wrongly applied, or, indeed, perversely applied to 
suit a desired end. We may always distinguish when 
the calculi are applied correctly, in questions such as that 
before us, by finding if results agree with riyid geometrical 
demonstration, but now that the calculi are so much used, 
the processes of their manufacture are being forgotten, 
and they are too often considered as independent sources 
of mathematical truths, and, especially, in applied mathe- 
matics, to afford truths not otherwise attainable. 

Now nothing may be more easily shown than that, in 
domains supposed to peculiarly belong to the calculi, and 
in which mathematics are truthfully applied to physics, 
the ancient geometry applied alone and unaided affords 
us the same results ; in cases in which mathematics are 
untruthfully applied to physics the ancient geometry will 
not confirm the results of the calculi. 

Let us take some examples; the integral calculus is 
supposed to be specially required in problems connected 
with the attraction of bodies, now, the ancient geometry 
equally proves that the attraction of similar cones for 
particles at their vertices is as their heights, for attrac- 

1 
dist.? 
crease in area as dist.?, and so gravity is a constant 
quantity on each circle, and the whole cones are com- 
posed of a number of circles proportionate as are their 
heights, and thus the matter is proven. 

he attraction of a spherical shell for a particle, 
and the attraction of a sphere for a particle, &c., 
may likewise be found by geometry unaided, for in the 
latter case the contents of spheres vary as the cubes of 
their radii, and therefore their quantities of attraction 
vary in like manner, and their attractions for particles 
are as their contents directly, and the distances? of the 
particles inversely (the latter according to the enuncia- 
tion, merely, of the problem). 

But the application of the calculi to a portion of New- 
ton’s teachings will not agree with rigid geometry, and 
therefore the said portion is incorrect, and is not mathe- 
matics truly applied to physical facts. 

Of course I expect to arouse the usual outcry against 
differing with any process of Newton’s. And very pre- 
sumptuous, no doubt, I shall appear tothe Cambridge style 
of mathematician, who has to ‘‘ take things for granted” 
during his curriculum, and push on in acquirement of 
mere knowledge of a ‘‘system” of applied mathematics, 
until he gets so wedded to such system as a whole that he 
cannot and dare not scrutinise into, nor question its 
foundations; but, if you will grant me further space, 
I will make every one of my objections to portions 
of the said system good. Newton, now, like Aristotle 
did before him, is standing in the way of truth, and I am 
no slave to Newton, but a devoted inquirer after truth, 
and can distinguish betwixt true and false mathematics, 
and their true or false, and pretended, application to 
physical facts. 

ie seen then (as my previous letter shows) that 
the integral calculus does not in reality prove a dif- 
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ference betwixt attraction at the poles and at the equator 
of an oblate spheroid, but only pretends to do so, let us 
inquire independently into the matter. 


Let A and B be two equal spherical masses added to 
the oblate spheroid, the dotted section of which is outlined ; 
whatever may have been the previous attraction for 
particles at C and E, there will now be an additional 
attraction due to the two spheres, and such additional 
attraction may be readily measured by taking the attrac. 
tion of B sphere for particle at E as unity, and the attrac 
tion of sphere A as unity divided by the distance of B, in 
terms of the radius of B, squared; and taking the joint 
attractions of A and B for particle C as double the com- 
ponent of the force acting in direction C D, obtained by 
resolving the attraction found by dividing unity by 
distance C B expressed in terms of the radius B, squared. 

It will be found in the case of a very oblate spheroid 
that the additional attraction of the two spheres will be 
very considerable for a particle at the equator, and in- 
considerable for a particle at the pole. 

Let, now, C be considered at the pole of a sphere, and A 
and B be added at the equator, the like result will be 
found, and the attraction for a particle at the equator will 
preponderate over that for a particle at the pole, as the 
great sphere may be of increased proportion, relatively to 
the two additional spheres. 

In other words, the less the matters in the shape of 
spheres, and consequently of a cylindric ring or belt, be 
added to a sphere, the greater will be the difference of 
attraction for a particle at the pole and at the equator 
of the sphere and ring, and the attraction for a particle at 
~ equator will be greater than that for a particle at the 
pole. 
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Let us add now to the spheres A and B matter which 
will represent an extension of the spheroid, as by dotted 
lines from F and G, then the additional matter will affect 
the particle at E in indirectness of pull, as by lines which 
might be drawn from E to each portion of it as below, 
and the greater thickness of the additional matter will 
have the more direct pull on E, and a pull the least 
diminished as distance*, whilst the pull of the additional 
matter on a particle at C will be less direct and the 
greater portion of the additional matter will have 
its pull the most diminished as its distance,? the 
total pull on C being still further diminished by reso- 
lution into the component of it having effect in direction 
C D, or more than the total pull on E will be diminished 
by resolution into the component towards E D. Now, 
double the pull of the matter from G to B, acting on each 
particle C and E, and to pull on E add the pull of opposite 
matter, and to pull at C add pull of the matter opposite 
it, and we should have the complete efficacy of the pulls 
or attraction for a particle at the pole and at the 
equator of a very oblate spheroid, and should find the 
pull for the particle at the equator the greatest, and that 
as the oblateness of the spheroid decreases, until it ulti- 
mately becomes a sphere the additional pull at the 
equator becomes less and less until ultimately it vanishes, 

It must be noted that fluxions and the integral calculus 
do not take into account the differences of pulls due to their 
directions. The calculi often neglect one or more important 
variables in like manner. 

We thus come to a conclusion, that, as might be 
reasonably expected, an additional belt of homo- 
geneous matter about a sphere will, because of its 
greater proximity to, and more direct pull for, a particle 
at the equator, have greater effect on such particle than 
on one at the pole, and I might now begin and apply mathe- 
matics to measure the ratios of pulls at equatorial and 
polar regions of a particular spheroid. I have settled the 
mode of proceeding to apply such (a thing which was 
never done before proceeding with the present taught 
‘* mathematics” of the matter) and nothing stops me but 
one thing, and that is, I am nota ‘‘ great” mathematician. 
Not being a great mathematician (a grand name two often 
applied to a pitiable crew of puzzle-wits) I see somewhat 
deeper than the first superficial relations of mathematics 
and physics, andthe nonsense taught as applied mathe- 
matics has made me specially watchful of following the 
bad example of others, and guarded against rushing too 
quickly into the employment of mere superficial relations. 

My further reasoning on the matter in hand, then, is as 
follows: Now, whether we may consider matter aggre- 
gated about centres of attraction as resulting from the 
condensation of matter from space, or not, we may con- 
sider the reverse case, that of such matter expanding and 
becoming more mobile and more approximate to the con- 
dition in which an aggregation of matter would require 
to be to have its configuration determined by its rate of 
revolution about itsaxis. We may then consider the earth 
as being expanded so as to fill a greater space than it now 
occupies. La the cause of expansion be what it may, 
either heat, or loss of attraction, and let us not stay to 
consider the effect of heat, &c., inexpandingdifferent forms 
of matter, but at once assume an expansion which renders 
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the matter of the earth homogeneous and mobile, the 
mobility ensuing upon diminished cohesion of particles. 
Then, we would find that though the earth were expanded 
that the weight of any particle about its surface would 
not be diminished ; thus, if the earth were to be expanded 
to a sphere of twice its diameter, it would be of eight times 
its present volume and consist of matter of one-eighth its 
present density, and it can be proved that, allowing that 
a particle has the same quantity of the attractive power, 
no matter how it may be expanded or contracted, 
the total attraction of the expanded earth would be the 
same when experienced as in weight of a body on its sur- 
face asnow. But whilst weight would not be altered by 
the expansion we are considering, the angular velocity 
of rotation, and consequently centrifugal force would 
diminish in the inverse ratio of the increased radius. 

Let us stop now to consider how centrifugal force has 
effect in determining the configuration of a rotating 
mobile body. . P 

It must a first noticed that in considering the case of 
a homogeneous sphere commencing to rotate about its 
axis, the effect of centrifugal force at its os ge will be 
felt as adead lift against weight, but when ess than the 
power of attraction, will not lift weight and will not pro- 
long the equatorial diameter ; in higher latitudes the 
effect of centrifugal force will be a tendency to prolong 
radii about the axis of rotation that are representative of 
the cosines of different latitudes ; a portion of such effect 
is experienced in the swing of the plumb line equatorwise, 
and only the resolved component which has effect equator- 
wise in the direction of a tangent to the sphere at any 
latitude has effect in causing flow of matter equatorwise. 
Thus we may spin a bowl of water about its centre and 
have as result the water raised at the sides of the 
bowl and depressed at the middle, but no direct force 
has raised the water, the side thrust of the interior 
columns of water has done the work, so no direct pro- 
longation of a radius of a rotating sphere occurs with 
centrifugal force of power less than the attractive force, 
but only the side thrust in high latitudes tends to cause a 
flow equatorwise. This side thrust at its position of 
greatest efficacy would cause the greatest alteration of 
configuration of a sphere not perfectly mobile, and at 
about latitude 45 deg. would be the position of greatest 
effect. We find that the planet Saturn actually indicates 
such to be the case. 

Taking centrifugal force at the equator of the earth to 
be but 545th of the power of attraction there, and having 
no effect in the prolongation of the equatorial diameter, 
and but a minor tendency (proportionate to the resolved 
component before mentioned) to communicate ‘‘ side 
thrust” to matter in high latitudes, if the earth were 
expanded, the diminished centrifugal force would have 
still less tendency to communicate side thrust, and 
less effect generally against unaltered weight, and be- 
sides, would be also controlled by cohesion, the amount 
of which latter is undeterminable. 

The tendency of an expanding sphere would be, on the 
whole, to remain spherical, and conversely, the tendency 
of a contracting rotating mass, would be, because of its 
increasing cohesion, to nullify the effect of increasing 
centrifugal force, and to leave only the fluids of latest 
condensation to be affected by such force, and that toa 
lesser degree according to their viscosity, and to a degree 
still further diminished by the spherical configuration of 
the solid portion of the sphere. 

But, although increasing centrifugal force, such as we 
experience, would have no direct effect in the prolonga- 
tion of an equatorial diameter, as it would not lift dead 
weight, yet, as it would diminish weight there more than 
elsewhere, and would thus cause less tendency of con- 
traction, and less pressure to be experienced there, or 
about the cemabeial regions, there would result an aggre- 
gation of matter of less density about such regions. 

The pendulum shows that after allowing for centrifugal 
force at the equator, there is still a further diminishment 
of gravity there, and this further diminishment may be 
reasonably (as shown) attributed to diminished density of 
matter, and cannot (as shown) be possibly attributed to 
greater quantity of matter of an oblate spheroid there. 

Geologists have long had reason to believe in strata of 
ninor densities about the equatorial regions, but Hopkins 
stifled the geologists by his supposititious requirements 
of the theory of the precession of the equinoxes, but if 
Hopkins had read Newton and Laplace more precisely, he 
would have discovered that any belt, no matter of what 
density, would suffice for the theory named. 

We have, then, in applying mathematics to the con- 
figuration of the earth, to consider the case of a nearly 
true spherical mass having diminished density about its 
equatorial regions, ultimately made to conform some- 
what to the configuration of a fluid, the ocean, having some 
viscosity, the configuration of which fluid is itself con- 
trolled 2 the gravity of the underlying matter of greater 
density, and then made somewhat more oblate by dimi- 
nished density of matter at the equatorial regions. We 
have a very difficult problem indeed to deal with, and 
one not to be so cavalierly dealt with as the Newtonian 
method deals with it. 

Tan, Sir, yours respectfully, 

Chester, Nov. 5, 1883. G. PINNINGTON. 


Norr.—I do not wish to lay very much stress upon the 
supposition, but, taking matter as we know it, on the ex- 
pansion of the earth by heat, the metal mercury would 
be one of the first substances volatilised, and on conden- 
sation of the earth would, considering the mechanics of 
the matter only, be one of the last substances condensed. 
Now, if chemists will allow of mercury having existed 
in a vaporised state, in space devoid of matter where- 
with it usually combines, or preponderating over such 
matter in quantity, then a theory of the formation 
of the solar system by the condensation of matter 
from surroun %¢ space, might allow of a_ certain 








artist astronomer believing that he sees a reflection 
from mercury on the surface of one of the planets. At 
any rate the astronomer mentioned need not fear to air 
his hypothesis alongside that of a moss-grown meteor 
bringing life to our earth. 








‘““THE CREATORS OF THE AGE 
OF STEEL.” 
To THE Epitor oF ENGINEERING. 

Sir,—An error into which many writers on the subject 
of steel fall is that of regarding manganese, é.e., metallic 
manganese and oxide of manganese, as synonymous terms, 
and the two substances as perfectly interchangeable in 
the steel process. As well might they imagine that 
steam would do instead of hydrogen in the production of 
the limelight. 

The above mistake Mr. W. T. Jeans appears to have 
fallen into in his letter in your issue of yesterday, wherein 
he disputes Mr. Mushet’s claim to share in the merit of 
the pneumatic process, simply because he took out two 
worthless patents (one for the use of oxide of manganese), 
in which he was forestalled by Bessemer, before he 
(Mushet) discovered the necessity of having the manganese 
in the metallic state, as is described in his patents of 
September 22, 1856, 

It was a very simple discovery, arrived at apparently 
with little labour, but this does not render it the less 
valuable, and we can well afford to give Mr. Mushet the 
credit that is his due, without, on this account, diminish- 
ing the admiration which must be felt for men like Sir 
Henry Bessemer, who set themselves such vast problems 
and solve them with the determination and skill which 
he has exhibited. It would, indeed, be insanity or gross 
ignorance to withhold this admiration. 

Yours very truly, 
F. J. R. CARULLA. 

Swansea, March 15, 1884. 


“A PERFECT VACUUM.” 
To THE Epitor OF ENGINEERING. 

Srr,—Absence and important business engagements 
must be my excuse for not replying earlier to the editorial 
notes in your issue of the 15th. 

The barometer was not read at the time the 30 in. 
vacuum was noted. The vacuum gauge used was the 
ordinary ‘“‘E,” Boudon’s patent, and although not re- 
cently checked by a mercurial gauge had been at work 
from twelve to fifteen months. 

As I write, another engine of similar construction work- 
ing within a few yards of the one previously mentioned, 
is registering a vacuum of fully 29 in. witha boiler pres- 
sure of 42]b. The latter of course might be increased 
with advantage, but the boilers are old ones, and the 
pressure is therefore always kept under 50 lb. 

Yours respectfully, 
A SUBSCRIBER. 

[If our correspondent will take a reading of the baro- 
meter at the same time asthe reading of his vacuum gauge 
he will obtain a measure of the efficiency of his con- 
denser. Without such barometrical reading the indica- 
cations of the vacuum gauge have no definite value.— 
Ep. E.] 











WIRE-GUN CONSTRUCTION. 

Ar the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, the 18th of March, Sir J. W. 
Bazalgette, C.B., President, in the chair, a paper was 
read ** On Wire-Gun Construction,” by Mr. Jas. A. Long- 
ridge, M. Inst. C.E. 

Before entering on the specific subject of the paper, the 
author referred to a number of documents received by the 
Institution from the Ordnance Department, U.S.A. 
These were mostly translations from the works of Virgile, 
Rosset, and Clavarino, and related entirely to the hoop- 
construction of gtns. The conclusions and formule 
arrived at by these authorities completely bore out those 
of the author’s paper of 1860, and the fundamental 
formule agreed with those derived by Lamé, Hart, and 
Rankine. The formule, however, required modification 
in certain circumstances, when account was taken of the 
action of lateral forces, whether of tension or of compres- 
sion. 

In guns constructed on the author's principle there was 
no strain on the core or coil in the direction of the axis 
of the gun, so that only the radial compression force had 
to be considered ; it was shown that in no case was this 
very important, and that its effect vanished when the 
modulus of elasticity of the material of the gun was the 
same throughout. Virgile came to the conclusion that 
no part of the gun should be strained beyond its elastic 
limits, whether in tension or compression. Whilst agree- 
ing with this as regarded tension, the author came toa 
different conclusion as regarded compression. This from 
his own experience might be largely exceeded without 
detriment, and in this he agreed with Clavarino, who ex- 
pressed the opinion, fully confirmed by experiment, that a 
compression of three times the elastic limit was perfectly 
admissible. Both Virgile and Clavarino attached great 
importance to the proper determination of the shrink- 
ages, in this respect agreeing with the author, who 
had always contended that Sir William Armstrong 
and the Woolwich authorities were wrong in assuming 
that if the actual shrinkages were in excess of those in- 
dicated .by theory, the gun would shake itself right by 
repeated firing. This view the author contested; he 
pointed out that it would only be true if the excess strain 
caused a permanent set just equal to the original excess 
shrinkage ; that it often happened that the permanent 
set was greatly in excess of this, and in such case the 
gun was reduced to the condition of deficient shrinkage, 





and it might be of no shrinkage, and would then inevit- 
ably fail. The author next referred to the failure of a 
6.3 in. gun on board H.M.S. Daring on the 22nd of 
February, 1883, resulting in the death of two men and 
the wounding of three others during target practice. 
From calculations made by him, the author concluded 
that the failure of this class of gun was certain, if the 
powder pressure was not kept down to about 10 tons per 
square inch, the effect of which on the efficiency of the 
gun need not be stated. He thought it probable that, 
owing to the method of construction, this gun did not 
actually burst, but was torn asunder by the successive per- 
manent sets loosening the hold of the hoops upon each 
other between the breech and thetrunnion. After refer- 
ring to Rosset’s experiments on “‘ Special Elasticity,” or the 
extension of the “‘ Elastic Limit” by stretching, the author 
pointed out that inasmuch as this only took place when 
the stretching was the effect of mechanical force, and not 
when it resulted from the contraction in cooling, this pro- 
perty was not available in the ordinary method of gun 
construction, though it had some effect on the behaviour 
of a gun under fire. After careful consideration, the 
author was forced to the conclusion that the construction 
of a perfect hooped gun was beset with enormous practical 
difficulties, and that the present armament of the country 
was unreliable. 

Turning to wire-guns, the author remarked that there 
was a good deal of misconception on the subject. It 
was not that a material in the form of wire was much 
stronger than the same material in mass, and that the 
method of coiling it on was expeditious and conve- 
nient. This was true; but the essential feature of 
wire-gun construction consisted in the facility it afforded 
of bringing the body of the gun into the proper state 
of varied initial tension, in order that, when the powder- 
pressure acted, every portion of the coil might be 
equally strained to a predetermined tension. Thus 
the important question was to determine the proper 
tension with which tolay on the wire. It was maintained 
by some that the tension should be uniform, and by others 
that it was sufficient to lay the wire on with just enough 
strain to insure close contact. The latter plan had been 
adopted by Dr. Woodbridge in the 10 in. gun constructed 
at Frankford Arsenal, in 1873, for the United States 
Government. After briefly describing that gun and its 
mode of construction, the author pointed out the impossi- 
bility of its proving a success, being wrong both in prin- 
ciple and in practice. 

The author then proceeded to enunciate the problem, 
and to enumerate the variables on which it depended. 
By a series of diagrams he showed that by a proper 
formula it was possible to determine the exact laying-on 
tension of each coil of wire, so that when the powder- 
pressure acted, every wire should be uniformly strained 
to the allowed limit, which should always be kept 
well within the elastic limit of the wire. The dia- 
grams also demonstrated the strains both of the 
coil and of the core, when under fire and when at rest. 
There were three sets of these diagrams, in the respective 
cases where the modulus of elasticity of the core was 4500 
tons, 9000 tons, and 22,000 tons, that of the wire being 
22,000 tons throughout; and they showed clearly the 
great advantage of a core of low modulus. In the next 
section the author dealt with the case of laying on the 
wire with uniform instead of varying tension, and by a 
series of diagrams he showed how very important it was 
to determine the proper amount of this tension if uniform. 
He also showed that for each individual gun there was 
one *‘ particular” tension of laying on which gave the 





| best result, and that this particular tension might be 
| found by the formule. The formule and diagrams also 
| demonstrated the condition of the respective guns when 
| under fire and when at rest. A further set cf diagrams 
| showed the serious error that had been made in Captain 
Schultz’s 34-centimetre guns, if the account of its con- 
struction in the United States Ordnance report was 
correct. Clavarino’s hypothesis, that the strength of a 
gun was measured by the ‘‘ extension” and not by the 
‘*tension” of the material was shown to be ill-grounded. 
Prozeeding to the objections which had been made to 
wire-guns, namely, want of longitudinal strength, de- 
rangement of tensions by heating, and crushing the core 
by the compressive action of the coil, the author pointed 
out that such objections had no validity, provided the gun 
was constructed properly. 

The next section of the paper was devoted to a brief ex- 
amination of the practice of ‘‘chambering.” This was 
maintained to be only a device for reducing the initial pres- 
sure of the powder gases tosuch an extent that it would not 
overcome the inherent weakness of the guns of the present 
day. A comparison was made of two 13 in. guns, one with 
a large chamber, the other unchambered, and it was shown 
that whilst the two guns were equally strained by the 
explosion, the chambered gun, with 500 1b. of powder, 
imparted about 19,000 foot-tons of energy to the projec- 
tile; the unchambered gun, with 4131b., gave nearly 
30,000 foot-tons. Some remarks were then made upon 
slow-burning powder, and it was maintained that it was a 
retrograde step as regarded ballistic effect, and was only 
called for by the weakness of the gun. 

The principal inferences drawn from the investigations 
on which the paper had been founded were three : 

First, the paramount importance of a proper formula 
for the laying on tension of the wire. Second, the advan- 
tage of a core of material of a low modulus of elasticity, 
such as cast iron. Third, the advantage of a thin core. 
In an appendix were given the principal formule for 
the construction and the calculation of the strength of 
these guns, and a few examples of their application. 








GERMAN Rat Exports.—The aggregate quantity of 





rails exported from Germany last year was 176,177 tons, 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviIL ENGINEERS.—Ordinary meeting, Tues- 
day, March 25th, at 8 p.m. Paper to be discussed: ‘‘ Wire-Gun 
Construction,” by Mr. Jas. A. Longridge, M. Inst. C.E. 

Tue Society oF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
Thursday, 27th inst., at the Institution of Civil Engineers, 25, 
Great George-street. The following papers will be read: ‘‘On 
the Proportion which ought to Subsist between the Size of 
Conductors and the Strength of Currents,” by Professor George 
Forbes, F.R,S.E., Member; ‘On the Relation which should 
Subsist between a Current of Electricity and the Conductor En- 
ployed to Convey it,” by Thomas H. Blakesley, M.A., Assoc. 
M. Inst. C.E, 
ENGINEERING. 
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THE PARKS RAILWAY. 


THIRTY years ago, when the Bill for the con- 
struction in a practical form, of the Metropolitan 
Railway, was first brought before Parliament, suc- 
cessful efforts were made to enlist the support of 
the official powers by investing the project with 
two provisions advantageous to their interests, one 
being the construction of a terminus in close con- 
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tiguity with the General Post Office, which, to- 
gether with suitable connexions at King’s Cross, 
Euston-square, and Paddington, would greatly assist 
the speedy transmission of the mails destined for 
the Great Northern, London and North-Western, 
and Great Western Railway systems. The other was 
the acquisition by the company of the site of the 
Coldbath Fields Prison, a not altogether commodious 
or well-arranged institution, through which it was 
intended to conduct the proposed railway, and 
clauses were inserted by which the company were 
bound to purchase a site in the county of Middlesex 
of not less than 50 acres of freehold land situate 
not less than six, or more than nine miles from the 
General Post Office, to erect thereon a new prison 
capable of accommodating 1500 inmates on the 
separate system. The company was to be pro- 
hibited from exercising their borrowing powers 
until the new prison was built or for any other 
purpose than that of executing this work. This last 
provision, on account of its conditions and limita- 
tions, was found by the company to be so onerous 
that no progress whatever was made in the con- 
struction of the railway, and the scheme would 
probably have been abandoned had not Mr. Pear- 
son, then City Solicitor, found a way out of the difti- 
culty which landed the undertaking on terra-firma 
and led to the commencement of the railway and to 
its completion, after many difficulties, in 1863. This 
favourable turn in the affairs of the company had 
its origin in the fact that the Corporation of the 
City of London had acquired at great cost, and 
cleared off the slums located thereon, a large tract of 
land in Clerkenwell, adjacent to the Fleet sewer, 
then an open ditch. This after many years, owing 
to legal difficulties, failed to afford any attraction to 
builders or investors, and became somewhat of a 
white elephant to its owners. The Corporation 
thinking justly that the establishment upon a 
portion of it of a railway terminus expected to have 
a large passenger traftic, would add greatly to the 
value of the remaining portion, decided to sell 
at a moderate sum several acres of this unoc- 
cupied land to the Metropolitan Railway Com- 
pany, and also to contribute out of their funds no 
less a sum than 200,000/. towards the construc- 
tion of the line. An Act was therefore applied for 
by the company and obtained in 1859, under which 
powers were granted to deviate the line so as not 
to interfere with the prison, the obligation to pur- 
chase the same was rescinded, one-fourth of the 
number of the directors were to be appointed 
by the City authorities, and the clause under 
which the railway was to have been constructed in 
tunnel through lands belonging to the City, was 
repealed, powers being given to lease or sell the 
surplus lands adjacent to the railway. Thus 
were secured by the company two very important 
requisites for the satisfactory construction of a 
metropolitan railway, namely, a cheap site for a 
terminus, unburdened with the heavy trade com- 
pensations forming so large an item of cost in such 
instances, and, secondly, access thereto extending 
for at least two-thirds of its length, under public 
property, in this case streets, costing nothing for 
their acquisition. 

The present rulers over the interests of the same 
railway company, seem at present endeavouring by 
means of the Parks Railway Bill, to make history 
repeat itself, being evidently struck with the idea 
that the same abstract principles so successful in 
1859 are to be found in the scheme now under dis- 
cussion, for Paddington is at one end of the proposed 
line, and at the other a large plot of ground acquired 
at great cost by the owners, a public body, who do 
not know what to do with it, and which they are 
anxious to get rid of on advantageous terms, while 
between the two, stretch a mile and three-quarters of 
public land, the parks, through which a way will be 
granted free of cost. Though it must be admitted 
that the two cases have many points in common, 
yet a great fallacy underlies any conclusion arrived 
at by argument that the success of the latter project 
is in the slightest degree assured as was that of the 
former ; in that case the terminus was in the City, 
where nine-tenths of the traffic finds its way; in 
the other it is in Westminster, and practically use- 
less for a similar purpose. 

Westminster, especially that part centred at Par- 
liament-street, has few attractions to excite railway 
travelling, beyond those afforded by the Houses of 
Parliament, or the Abbey ; there are practically no 
shops, manufactures, nor business premises de- 
manding the presence of visitors or employés ; and 
since the removal of the Law Courts, even these 











have been largely diminished ; persons seen at 
Westminster, are, in the majority of cases, merely 
passing through, and have no desire to be landed 
at a terminus whence’ they may continue their 
broken journey by some other means. That great 
source of apparent profit to the railways of the 
present day—the working man—is, unless em- 
ployed upon buildings now nearly complete, some- 
what of a rarity in this locality, and even those 
who do inhabit that part of Westminster south of 
Victoria-street, have little now to do at Paddington, 
the scene of their labours lying far to the west in 
districts served in a direct manner by the existing 
lines of railway. 

The only real business centres in the City of 
Westminster, are situated at its extremities near 
the great railway stations at Charing Cross and Vic- 
toria, and it is to the former that railway communi- 
cation from the northern parts of the metropolis is 
most urgently needed. 

But before proceeding further it would perhaps be 
as well to describe a little in detail the particulars 
of the proposed scheme, in order to justify the con- 
clusion which appears to us obvious that its utility 
is to a great extent problematical, far too much so 
to justify the proposed interference with public pro- 
perty or the large expenditure of money necessary 
for its execution ; having done so, and thus put our 
readers in such a position that they can properly 
judge of the difficulties as well as feasibility of the 
scheme from an engineering point of view, we shall 
be better able to discuss the objects and utility of 
the scheme, and above all its interference with the 
parks, which is a matter too important to be lightly 
dealt with. 

At Sale-street and Stafford-street, the proposed 
railway forms junctions with the Metropolitan 
main line, which, uniting at the intersections of 
the Marylebone and Edgware-roads, will conduct 
traffic direct to it both from the east and west ; 
it then proceeds down the latter to the Bayswater- 
road, where a station will be erected; thence it 
enters Hyde Park, a short distance to the west of 
the Marble Arch ; the line is.then continued in a 
direct course parallel to Park-lane, to the block of 
houses near Albert Gate, where another station 
adjoining Knightsbridge will be formed’; here a 
sharp curve alters its course at right angles, and it 
is carried forward under the main road to opposite 
Apsley House, where the line enters the Green 
Park and running parallel to Constitution Hill, 
crosses the Mall, and enters the inclosure of St. 
James’s Park near the west end of the ornamental 
water, diving beneath which it traverses it for 
nearly its whole length, emerging at the east end 
of that park, at a point about 250 ft. north of 
Storey’s Gate, where it enters the block of buildings 
which have been acquired and partially cleared by 
the Commissioners of Woods and Forests for the 
purpose of erecting public offices, which purpose 
has since been abandoned. Here will be formed 
a terminal station surrounded by new or widened 
streets, the elevations of the buildings fronting 
which will have to be approved by the First Com- 
missioner. 

The aggregate length of the proposed railways 
will be nearly three miles, the cost of which is 
estimated at 1,275,000/., which includes 363,000/. 
for land and 143,000/. for new streets. According 
to the plans as deposited, the length of line under 
Hyde Park is three-quarters of a mile, of which 
648 yards are to be formed as driventunnel. Under 
the Green and St. James’s Parks, the length is 
nearly a mile, of which, lengths amounting together 
to 700 yards is to be driven tunnel. In compliance 
with the conditions laid down by the First Com- 
missioner, the whole line under the parks is to be 
covered in without any opening whatever to the 
external air. The minimum depth of rails below 
surface, when formed in tunnel, is 36 ft., and the 
minimum depth when formed in covered way near 
Rotten Row and under the ornamental water in 
St. James’s Park is about 22ft. If the line be 
constructed with a single arch, and the level of 
rails not be altered, there need be never less than 
4 ft. of soil over the crown, and if with a double 
archway of the St. John’s Wood Railway type, this 
thickness may be increased to 7ft. Gin. As inter- 
ference with the surface should be rigidly restricted, 
the minimum depth where tunnelled ought to be 
reduced at least 10ft., which might easily be 
accomplished, as in the construction of the original 
Metropolitan Railway, tunnelling was successfully 
carried on where the depth from the surface of the 
Euston-road to the crown of the tunnel, was in 
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some cases but 7ft. The maximum gradient is 


1 in 80 where it crosses Hyde Park. The remainder 
of the line is on gradients of about 1 in 100, except 
at the stations, where flatter gradients are made 
use of. As the covered portions of the line are of 
considerable length, artificial ventilation of some 
kind will be a necessity. 

The ostensible object of the line is to improve 
the communication between the north and south 
districts of the metropolis, and upon the manner in 
which this is accomplished, the utility of the scheme 
must be determined, having regard to the extent 
to which it meets existing requirements, and the 
importance of the particular necessities it affects. 
Another object, described by a contemporary as 
‘*unmitigated bosh,” was put forward by the chair- 
man of the company when supporting the second 
reading of the Bill; this was the amelioration of 
the working classes by giving them an opportunity 
in these dull times of earning as wages, some two 
or three hundred thousand pounds. 

The portion of the metropolis which more espe- 
cially requires north and south communication, is 
that included generally within the ring formed by 
the Metropolitan and Metropolitan District Rail- 
ways, and may be considered as bounded on the 
north and south by Marylebone and Euston roads, 
and the River Thames respectively, and on the 
east and west by Clerkenwell and Kensington. 
‘Geographically speaking, Regent-street forms the 
most convenient line to take, but practically, owing 


to the fact that so large a space in the west is| 


cecupied by the parks, from which, being devoid of 
houses, no traffic can arise, a railway following the 
course of Tottenham Court-road and St. Martin’s- 
lane to Charing Cross, would be most centrally 
situated for traftic requirements. This in the case of 
street traftic is sufficiently obvious to any observer 
studying the matter, for though no doubt there is 
a considerable trafiic traversing Regent-street, yet 
very little continues in the same direction after 
passing Oxford-street or Piccadilly, the greater 
portion being diverted east or west on reach- 
ing those thoroughfares; but in the case of the 
other line, nearly the whole movement continues in 
a direct course for a long distance, especially to the 
north. Twice within the last twenty years have 
railways been promoted and sanctioned by Parlia- 
ment, which followed practically that route; the 
first called the North-Western and Charing Cross, 
sanctioned in 1864, was propused to pass down 
Tottenham Court-road in tunnel without any shafts 
in, or interference with, that thoroughfare, but the 
difficulties involved by this restriction proved fatal 
to the scheme, and it ultimately dropped ; the other 
scheme, of which Sir John Hawkshaw was engineer, 
was called the London Central Railway. This com- 
menced by junctions with the main lines of railway 
terminating at the Euston-road and with the Metro- 
politan Railway, then taking a course parallel to 
Tottenham Court-road, terminated by a junction 
with the South-Eastern Railway at Charing Cross. 
This was a very complete scheme, and was supported 
by the Metropolitan Board of Works, as extensive 
street improvements at its southern end were in- 
cluded ; the principal railway companies also pro- 
mised substantial aid, but notwithstanding all these 
advantages, the public had no confidence in its 
financial success, for when appealed to for subscrip- 
tions, they made little or no response, and the pro- 
ject was carried no further. 

Taking into consideration the lessons to be learnt 
from the promotion and failure of these two schemes, 
when criticising the present project as a useful and 
sound financial proposal, it is very difficult to see 
how it can pretend to effect the desired communica- 
tion in any practical form, or, on the other hand, 
if constructed, how any reasonable return can be 
expected to be made upon the large sum expended. 
The fact of its traversing a district practically de- 
void of population for nearly its whole length, must 
minimise its local traffic; an experienced autho- 
rity on railway matters once said, that the District 
Railway from Westminster to Blackfriars, though 
running parallel to one of London’s greatest arteries, 
the Strand and Fleet-street, would never have a 
local traftic at all equalling that on the Metropoli- 
tan along the New-road, because the latter gathered 
traftic from both sides, while the former could only 
obtain traffic from one, the Thames with its com- 
petitive steamers being situated on the other. 

Taking the district between King’s Cross and 
Notting Hill Gate (which is the most that can be 
counted upon as the gathering ground for traftic 
using the proposed line), we find that the journey to 








present accomplished without change in about 
21 minutes, while by the new line it could 
hardly be accomplished in less than 20 minutes, 
even by through trains, and if a change had to be 
made at Edgeware-road, the time could not be less 
than 26 minutes. From King’s Cross, supposing 
trains were run to suit, and reasonable facilities for 
exchange such as exist at Victoria Station, were 
provided at Ludgate Hill, in conformity with the 
special clause included in the District Company’s 
Act of 1864, the journey to Westminster could 
easily by present means be accomplished, including 
the change, in 22 minutes; the time which would be 
taken using the proposed line would be at least as 
much, if not more, without change, and 28 minutes 
if a change were necessary. The greatest saving in 
time would of course occur in the journey from Edge- 
ware-road to Westminster, which would probably 
amount to 17 or 18 minutes less than that occupied 
on the existing route; between this saving and a 
probable loss, as shown in the cases of King’s Cross 
and Notting Hill Gate, the difference in time taken 
on the journey from any other station between 
these extreme points, would vary according to its 
proximity to them or to Edgeware-road. From these 
facts the value of the proposed line and its proba- 
bility of abstracting tratiic from existing routes 
must be judged. 

No through traftic can reasonably be expected 
from Ealing, Shepherd’s Bush, or any place west of 
Westbourne Park, to Westminster, nor—owing to 
the break in the line, which cannot be remedied 
under the Parliamentary powers of this session—can 
any be expected from the District Railway, and in 
the former case shorter and amply convenient routes 
exist. Doubtless there would be a certain amount 
of local trattic arising at the Marble Arch and 
Albert Gate stations, but such can only be con- 
sidered subsidiary and of insufticient importance to 
justify the construction of a line affecting such im- 
portant interests. 

The principal point, however, to which attention, 
and the severest criticism, must be directed, is the 
interference with the public parks, and it will be 
well to consider the view taken of the scheme by 
Mr. Shaw-Lefevre, the First Commissioner, into 
whose hands the public interests in these have been 
confided. When supporting the Bill on its being 
attacked on second reading, he made a statement 
to the effect that, taking into consideration the 
congested state of the streets of the metropolis, 
the offer of the company to carry out at their 
sole expense, great improvements in Westminster, 
and last, but not least, that the Government 
would be able to realise 250,000/. for their pro- 
perty in Westminster, acquired at great cost, 
but now, from change in plans, lying idle, he 
had come to the conclusion that the construction of 
the railway through the parks might be permitted, 
provided that certain conditions which he con- 
sidered sufticient were complied with. These were: 
First, that it should be constructed wholly in a 
tunnel, as such a depth as he may decide to be 
sufticient, to avoid permanent interference with 
the surface. This condition could not well be 
strictly complied with, as covered way must in 
some instances be made use of to avoid an intoler- 
able waste of time and the lowering to a prejudicial 
degree of the level of the rails. Secondly, that it 
should be constructed at such a depth as would 
prevent any noise or vibration from passing trains 
being perceptible on the surface. This also must 
be a question of degree, for in the case of the 
Primrose Hill tunnel, the trains passing through 
it can be distinctly heard and felt, on the surface, 
some 60ft. or 70ft. above the rails. Thirdly, 
that there must be no blowholes or ventilators 
within the boundaries of his jurisdiction, he being 
quite satisfied by the assurance of Sir Jolin Hawk- 
shaw that the artificial ventilation proposed to be 
secured by the placing of pumps at the stations 
would be amply suflicient for the purposes of the 
traftic. No one, however, appears to have re- 
minded him that last year in support of the case 
for the retention of the Westminster blowholes 
constructed by the Metropolitan District Railway 
(against which he himself gave evidence) that 
eminent authority stated that in order to ventilate 
a length of railway it was essential to put apparatus 
involving steam engines, fans, and large chimneys, 
like towers, in the centre between the stations ; to 
put them up at the stations would not do; they 
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would if placed there be of no sort of use, an inter- 
mediate position between the stations was essential, 





and he thus described the necessary proceeding 
supposing the ventilators closed and it were abso- 
lutely settled that there were no other means 
of ventilating the railway. ‘‘ You would have, 
half way between each pair of stations, to make 
a large aperture from the railway and having 
put close alongside the railway a fan and a 
steam engine of sufticient power, and constructed a 
chimney of sufticient size about 100 ft. high, you 
could then force all the foul air up the shaft, draw- 
ing in fresh air at the stations and in that way ven- 
tilate the tunnel.” Our readers will no doubt have 
as much difficulty in reconciling these two directly 
opposite opinions, as we have experienced. 

Mr. Shaw-Lefevre appears to have quite satisfied 
himself that in the future, with the condi- 
tions he has exacted, it will be impossible for 
the blowhole episode to be reproduced, but there 
is, however, a little passage in the history of 
the Metropolitan District Railway, which though 
bearing on the subject seems to have been quite 
overlooked, and which tends to shake one’s conti- 
dence in value of terms, even when made by a First 
Commissioner. In 1864, when the Act for the con- 
struction of that line was obtained, Mr. Gore, 
the then First Commissioner, caused a clause 
to be inserted in the Act for the protection of the 
Crown lands that adjoined the Thames Embank- 
ment north of Westminster, requiring that between 
certain limits, the railway should be constructed in 
tunnel or covered way (at that time it must be re- 
membered there were no covered ways with open- 
ings in the top, neither did the drawings submitted 
hint at such a modification) ; nevertheless in 1882 
the company obtained an Act for making such 
openings, and two have been constructed within the 
prohibited limits, and without,as Mr. Shaw-Lefevre 
confessed, any one in his department becoming 
aware that the Bill had passed. What is to pre- 
vent in future years, an application being made, and 
history again caused to repeat itself, by the opening 
of ventilators in the tunnel or covered way now 
proposed to be constructed, even though their con- 
struction had been prohibited by a First Commis- 
sioner? This isa question which must receive a 
detmite and completely satisfactory reply, before 
the scheme can receive sanction. 

Another point with reference to the parks has been 
touched upon which ought to be satisfactorily settled, 
that is the effect upon the trees consequent upon the 
construction of a huge subsoil drain such as the 
railway would be ; the promoters say that no injury 
would result, and pointas an example to the construc- 
tion of the tunnel of the North Wall Extension Rail- 
way, under a portion of the Phoenix Park, Dublin, 
where no injury has been caused. We are, how- 
ever, under the impression that this work is exe- 
cuted through rock or some other equally imper- 
vious material. The experience resulting from the 
formation of the Metropolitan and District Rail- 
way points to a directly opposite conclusion, for in 
the construction of the tunnels at Clerkenwell en- 
tirely in clay, and at Kensington, which was in clay 
up to the springing of the arch with ballast above, 
large quantities of water were met with and special 
means, such as drainage headings, culverts, &c., 
had to be made use of to prevent injury to the 
railway works. As the formation met with on the 
proposed line will probably be somewhat similar to 
that through which the latter-mentioned tunnel 
passes, drainage of the surface soil must result, and 
as a necessary consequence, injury to vegetation will 
follow. On the before-mentioned lines it was ob- 
served that when the ground was first opened, the 
water where found, almost invariably stood at or 
near the level of the nearest sewer, showing con- 
clusively that the construction of those works had 
drained the district. 

Since the First Commissioner has expressed the 
opinion referred to above, it is difticult to see how 
he can consistently refuse his consent to any scheme 
brought forward in the future, should its promoters 
be ready to comply with the conditions he has laid 
down, which completely secure in his opinion the 
parks from possible injury, and therefore there 
seems nothing to prevent them from becoming the 
happy hunting ground of plausible speculators ; if 
on the other hand it is acase of quid pro quo, with 
some possible damage condoned, Parliament ought 
not to sanction what, in the minds of many, isa 
great injury simply because it is an easy way out 
of the loss arising from an unfortunate land specu- 
lation. 

If a north and south communication be urgently 
required, let it take the form of that sanctioned in 
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1871, or if the purchase of property be an insuper- 
able bar to that, a modification might be attempted 
somewhat on the following lines which would 
answer satisfactorily the requirements of the situa- 
tion. A railway might be projected commencing 
by a junction with the widened lines of the Metro- 
politan Railway near Ray-street, it then might be 
carried under the Clerkenwell-road lately formed 
by the Metropolitan Board of Works to Oxford- 
street ; thence along the authorised new street of 
the same body to Trafalgar-square, along Nor- 
thumberland-avenue to the District Railway at 
Charing Cross, with which junctions could be formed 
enabling the traflic to proceed in both east and west 
directions. Such a scheme would be shorter so far as 
King’s Cross and St. Pancras stations are concerned 
than that proposed in 1871, very little property 
would be interfered with except for station pur- 
poses, and these would be very conveniently 
situated near Mudie’s Library and Regent Circus. 
Pending a more satisfactory solution of this ques- 
tion, it is to be hoped that some St. George will 
arise armed with the trusty weapon of ‘‘common 
sense’ with which he may overthrow the railway 
dragon which, having seized and swallowed so many 
fair damsels representing the commons, gardens, 
and open spaces absorbed for railway purposes, 
is now eager to destroy a royal victim, the ideal 
personification of the threatened parks. 


THE ARLBERG TUNNEL. 

Tue Arlberg Tunnel, of which the headings met 
on the 13th of November last, occupies the third 
jlace in the list of underground passes of the Alps. 
ts construction was determined by the Austrian 
Government immediately upon the German tariff 
coming into operation, with the purpose of in- 
creasing the intimacy of the relations between their 
own country and Switzerland, and to the detri- 
ment of the German railways. The opening of the 
St. Gothard route had made a great difference to 
the Swiss markets, and it was necessary to prevent 
the trade formerly done with Austria being diverted 
into other channels, particularly in the items of 
grain, wood, and sugar. While providing an outlet 
for the products of the country the new line also 
serves as a through line, and will eventually be the 
shortest route between Paris and Constantinople. 
setween Innsbriick and Bludenz, a distance of 
137 kilometres (85 miles) the line is divided into 
two sections ; the first from Innsbriick to Landeck, 
72 kilometres (44 miles), cost 750,000/., and was 
opened on July 1. The second, a mountain line 
from Landeck to St. Anton, and from Langen to 
Bludenz, 65 kilometres (40 miles), is estimated to 
cost 1,200,000/. The tunnel on this section between 
St. Anton and Langen, of a length of 10,260 metres 
(6.375 miles), is estimated to have cost 1,621,6001. 

On May 15, 1880, the Department of State Rail- 
ways received the order to commence the pre- 
liminary works ; on June 24 the headings were 
begun at both ends, on November 13 the mecha- 
nical boring apparatus was set to work, and on 
November 13, 1883, exactly three years after- 
wards, the rocky wall separating the two countries 
was broken through by the meeting of the gal- 
leries. The following Table gives a comparison of 
the three tunnels, Mont Cenis, St. Gothard, and 
the Arlberg as regards (A), the length in metres, 
(B), the time in years before the galleries met, 
(C), the mean daily advance in metres, and (D) the 
price per metre (run). 


_— | oA. B | « | p> 
| £ 
MontCenis .. .-| 12,933 13.1 2.35 24.64 
St.Gothard .. — ..| 14,912 7.4 5.50 14.60 
Arlberg .. 10,260 3.4 8.30 11.30(?) 


The cost of the last tunnel is partly estimated 
and comprises the expenses of the mechanical 
installations and the buildings at the two portals, 
which have cost 88,0001. and remain the property of 
the Austrian Government. It does not, however, 
include the premium of 80/. per day for 420 days, 
which the contractors have earned by their having 
completed the work so long before the contract time. 

The motive power for the various machines was 
derived from two torrents, the Rosanna on the 
eastern, and the Alfenz on the western side, and it is 
calculated that by their agency the sum of 280,0001., 
which would otherwise have been spent in the 
purchase and transit of coal, have beensaved. The 








Rosanna was dammed at a point nearly three miles 
above the eastern threshold of the tunnel, and from 
this point an open conduit, with a fall of 2 per 1000, 
led the water to a masonry reservoir situated 132 
metres (432 ft.) above the level of the tunnel. A 
pipe of .9 metres (35.4 in.) diameter and 530 metres 
long, of Bessemer plates, conducted the water to 
the machine room, at a pressure of 13 atmospheres. 
The available power amounted to 1500 horse-power 
in summer, but in winter fell to half that amount 
on account of the ice. On the westside, the Alfenz 
had a smaller volume, and was less advantageously 
situated. Three dams were erected in the stream, 
the first at 3100 metres, the second at 180 metres, 
and the third at 50 metres above the tunnel. The 
first, flanked by a masonry reservoir of a volume of 
1200 cubic metres, served to convey to the motors a 
pressure of 18 atmospheres for use in winter when 
the flow was reduced. A pipe of wrought iron, .45 
metres (17.72 in.) in diameter, and 3100 metres long, 
connected this reservoir to the turbines. In summer 
the water was taken from the middle dam with a 
head of 85ft., while the third embankment served 
to catch certain affluent streams. This latter was 
connected by a pipe with a second installation of 
turbines 500 metres below the tunnel, and gave a 
pressure of 9 atmospheres, which served to actuate 
the accessory machinery for ventilation, electric 
light, repairs, &c. 

The two headings were driven by entirely different 
systems ; on the Tyrolean side the machine em- 
ployed was the Ferroux percussion drill actuated 
by compressed air; on the Swiss side the Brandt 
rotating drill driven by water-pressure. Between 
the two inventors and also between the two con- 
tractors there was a keen feeling of rivalry as to 
which system should give the best results. The 
air compressors of St. Anton, constructed by the 
Prager Maschinenbau Gesellschaft, were of the 
liquid piston type, resembling the Sommeiller ma- 
chines in general arrangement, but with the im- 
portant difference that the vertical columns were 
truncated cones, spread out near the top. It results 
from this arrangement that the free surface of the 
liquid is two or three times greater than the area 
of the plunger piston which produces the to-and- 
fromovement. The amplitude of the displacement 
is, consequently, equal to the half or third of that 
of the piston, whose speed can therefore be aug- 
mented. The Sommeiller compressors in general 
rotate at 12 to 15 revolutions per minute, but those 
at Arlberg ran at 50, and in some cases at 70 turns 
per minute. The installation was composed of six 
compressors with pistons .70 metre (25.56 in.) in 
diameter by astroke of 1 metre (39.37 in.) in length, 
running at 30 revolutions, and capable of furnishing 
15 cubic metres of air compressed to six atmospheres 
per minute. They could be driven at 50 revolu- 
tions without difficulty. 

On the Swiss side the air-compressors were re- 
placed by pumps designed to deliver the water at 
a pressure of 100 atmospheres into hydraulic accu- 
mulators and a pipe of .08 metres (3.15 in.) in 
diameter, extending to the face of the heading. 
There were three groups of double-acting pumps, four 
in each group, driven by three turbines, each pump 
could deliver two litres (4.41 pounds) of water per 
second when running at 60 revolutions per minute. 
The Brandt drill acts like an auger ; the tool isa ring 
of steel armed with four cutters, to which bthere is 
imparted a slow movement of rotation, while at the 
same time it is pressed strongly against the rock by 
hydraulic pressure. The rear of the drill is fixed to 
a carriage, of which the essential part is a hydraulic 
press, wedged by the pressure of the water between 
the walls of the gallery. In the first type used at 
Arlberg, the rotation was at the rate of three or four 
turns per minute in hard rock, and six to eight in 
softer varieties. The pressure of the ring against 
the stone exceeded 12,000 kilos. and that of the 
carriage 23,000 kilos. The comparison of the 
success obtained by the two systems is most interest- 
ing, and although all the elements of a complete de- 
termination are not yet available, still some interest- 
ing conclusions can be drawn. At the first glance 
the Brandt drill appears the inferior in point of 
speed, for it only pierced 4535 metres, while its 
rival accomplished 5290 metres; but this indica- 
tion is deceptive, as the nature of the rock on the 
Swiss side was far more difficult than at the other 
entrance, varying from mica schist in twisted veins, 
to plastic kaolin, which needed to be supported by 
timbers immediately it was entered, and caused 
great loss of time. The following is a Table of the 
average daily advance during the three years. 


Year. Ferroux. Brandt. 
1881 4.18 2.89 
1882 5.24 4.60 
1883 5.44 5.43 


The small rate of advance obtained by Brandt in 
1881 is explained by the difficulties resulting from 
the nature of the ground traversed. Inthe months 
comprised between November, 1880, and December, 
1881, recourse was had to hand-drilling during more 
than one hundred days, and the cutting was entirely 
stopped during other days for the erection of the 
timbering. In 1882 the rock improved, but in July 
the mica schist was struck, and the conditions were 
equal at each end of the tunnel, while the speed was 
almost the same, the Brandt drill attaining at last a 
monthly advance equal to 6.15 metres (20ft.4 in. ) per 
day. During the year following, November, 1882, 
there were eight Ferroux drills at work at one end, 
and four Brandt drills at the other, while previous to 
that time there had been six Ferroux to two Brandt 
machines. The section of the heading was 2.75 
metres (9 ft. 2in.) in width by 2.5 metres (8 ft. 2in.) 
in height ; the number of holes was from eight to 
twelve by the Brandt system and twenty-five to 
thirty by the Ferroux system, and their diameter 
-07 metre (2.76in.) in the first case, and .03 metre 
(1.18 in.) in the second. For along time it was not 
possible to use more than one Brandt drill because 
the timbering occupied so much of the gallery. It 
therefore appears that under equal conditions the 
Brandt system permits as rapid an advance as the 
other, with about half the number of holes and ma- 
chines. 

The work done by hand-working is worth 
noticing. During the four-and-half months before 
the starting of the machines, the speed obtained 
was from1.41 metres to 1.63 metres (4 ft. 7 in. to 
5 ft. 4in.) per day by means of three bars each 
manipulated by two men. The economy of motive 
power inthe use of the Brandt apparatus appeared 
to show that the action of a turning drill was more 
rational than that of a percussive one, while there 
is an undoubted saving in hydraulic transmission 
as compared with that of compressed air. During 
the winter of 1881, when all the power of the pro- 
visional installation was being absorbed in cutting 
the galleries, 150 horse-power was taken by the 
six Ferroux drills, and sixty by the two Brandt 
drills. At the commencement of 1882 the consump- 
tion of dynamite per metre (run) was 19 kilos. to 
20 kilos at the one end, and 8 kilos. to 12 kilos. at 
the other, the advantage being at the part where 
few mines of large diameter were used. After- 
wards the difference grew less marked, but it never 
disappeared. 

In the headings at Arlberg there were two classes 
of workmen, those charged with the perforation 
and those who removed the débris after the explo- 
sion. The time occupied by these operations was 
about equal, and there were three shifts, of four 
hours each, in each gang of men. The numbers of 
men in each shift were as follows : 


Ferroux. Brandt. 
; 12 7 


Miners - ; 2 
Navvies di a a as 7 7 
Mechanics = 1 


The mechanic was needed in the one case, because 
the Brandt drill was not portable, and all repairs 
and clearing had to be executed on the spot, 
whereas the Ferroux drills were exchanged and 
sent to the workshop every four or five days. Thus 
omitting the machine, there was a saving of five 
hands with the Brandt drill, at wages of ten 
shillings a day each. It may therefore be concluded, 
from the information at present available, that the 
Brandt drill offers considerable advantages as re- 
gards motive power, expenditure of explosives, 
working expenses, and perhaps maintenancee ; that 
it gives a very fair rate of advance, and that it has 
the prospect of a successful future in the piercing of 
tunnels. 

The floor of the heading was level with the floor 
of the intendedtunnel. At adistance of a hundred 
metres from its end little vertical shafts were cut, 
which served to form asecond gallery situated under 
the arch and measuring 2 metres (6 ft. 6} in.) in 
width by 2.30 metres (7 ft. Gin.) height. This 
gallery was pushed in two directions from the small 
shafts, each of which furnished points of advance, 
the distance between them being from 22 and 66 
metres according to the nature of the ground. Thus 
there was an upper and a lower gallery connected 
by shafts, which served for the removal of the 
débris from the higher one. The enlargement and 








the laying of the masonry were effected by trans- 
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verse cuts, or by sections six or eight metres long | 


occurring every 500 or 600 metres, in which length 
there were to be seen alternately sections intact, 
sections in fragments, sections in the course of 
being walled, and completed sections. At the St. 
Gothard Tunnel a different plan was followed and 
the heading was carried just under the crown for the 
arch. The advantage of the plan adopted at Arlberg 
has been pointed out in papers read before the In- 
stitution of Mechanica] Engineers (see vol. xxxv., 
pp. 130, 152, and vol. xxxvi., pp. 430, 452, and 582. 

The ventilation of the tunnel was the object of 
very special care. At St. Gothard the discharge 
from the drills was relied on for that purpose, and 
from this there resulted a double inconvenience. 
The compressors could scarcely deliver more than 
15 cubic metres (530 cubic feet) per minute ata 
pressure of six atmospheres, or, at the maximum, 
100 cubic metres at atmospheric pressure. In 
winter the amount fell to 40 or even 30 metres from 
the reduction of the water in the streams. The 
want of ventilation was particularly felt in the 
recesses made in enlarging the gallery, and the 
workmen relieved this by piercing the air pipe, a 
practice which reduced the pressure at the machines. 
At Arlberg the terms of the contract required that 
at least 150 cubic metres (5300 cubic feet) of air 
should be furnished per minute, and as the motive 
power was not sufficient to deliver this at high 
pressure, it was determined to lay special low- 
pressure pipes. These were 15.75 in. in diameter 
at the east end, and 19.7 in. at the west end, 
and had outlet branches for each working party. 
There were four ventilating machines employed at 
the east end, each with a piston 1.15 metres (45 in.) 
in diameter by 1 metre (3 ft. 3.7 in.) stroke, and 
capable of delivering 6350cubic feet of air per minute 
at a distance of 3? miles ; at the west end centri- 
fugal ventilators were used 1.60 metres (5 ft. 3 in.) 
in diameter, and running at 1500 revolutions. They 
were arranged in series in such a way that the first 
delivered the air into the inlet of the second, and 
the second into the third, andso on. At first there 
were two series of three in each, but afterwards this 
was changed to a series of six in order to obtain the 
pressure of 12 in. to 14 in. of water necessary to 
send 5297 cubic feet of air 2 to 24 miles. In July, 
1882, a new group of four ventilators was added, 
each driven by a turbine of 50 horse-power. 


The high-pressure water used for the Brandt 
| drill proved a valuable adjunct to the ventilation, 
| for by the use of a spray jet the dust and smoke re- 
| sulting from the explosion could be immediately 
| laid, and no time was lost in waiting for the subsi- 
dence. So great was the advantage that high- 
| pressure water pipes for the same purpose were laid 
| in the other end of the tunnel. 
| The question of transport is of great importance in 
a tunnel of large section which advances from 16 ft. 
|to 20 ft. a day, and is lined with masonry. At 
| Arlberg there were per metre run 76 cubic metres 
of rock to cut out, and 27 cubic metres of masonry to 
lay, which represents, for a daily advance of 5 
metres (16 ft. 4 in.), 900 tons of débris to be removed 
at each end, and 365 tons to be introduced. Unfor- 
tunately the wagons which carried the prepared 
stone had to be different from those which received 
the products of the excavation, and consequently 
each had to make an empty journey in one direc- 
tion. This enormous traftic was carried on over a 
length of 34 miles on a single track of 27-in. gauge 
with only two sidings, one at the end of the com- 
pleted portion of the tunnel, where the locomotives 
stopped, and the other just behind the end of the 
heading gallery. The trains were made up outside, 
care being taken to arrange the wagons in the 
proper order to agree with the various places where 
excavation was going on. The ballast wagons for 
the face of the cutting were placed in front, and a 
locomotive drew the whole to the first siding, where 
it unhooked and returned with a train which was 
waiting for it. At this time the track was clear 
forward to the end, and the haulers drew the wagons 
forward, dropping them as they passed, at their 
respective destinations. At a set time the return 
journey was made, the various wagons being again 
picked up. Atthe siding near the gallery a train of 
empty wagons stood, and when a mine had been fired, 
they were brought forward one at a time by seven 
men, filled and drawn back to the head of the track. 
By this plan 1} to 2 hours sufficed to remove the stone 
resulting from one explosion, about 530 cubic feet. 


manner, but when they passed underground the 
fire was damped down, and they emitted no smoke. 
Before they entered, the boiler was filled up with 





The locomotives employed in the finished part of | 
the tunnel were worked outside in the ordinary | 


water and the pressure raised to 15 atmospheres ; | extends 825 ft. below the surface. 


the furnace doors, damper, and ash-pit were then 
closed, and the remainder of the journey was made 
bythe stored-up heat in the water. A reducing 
valve was interposed between the steam space and the 
cylinders, and the pressure lowered to six or seven 
atmospheres. At the end of the trip the gauge stood 
at five to eight atmospheres, and 20 minutes sufticed 
to raise it again to the working point. Loco- 
motives of this type, weighing 10 tons, were 
employed to a distance of 24 miles on the east 
side, where they drew 60 tons gross on the ascent, 
and 130 on the descent with a gradient of 1 in 500. 
A little beyond a distance of 24 miles, the gradient 
changes and becomes 1 in 66, and here the loco- 
motives were obliged to stop, and for the remaining 
distance of nearly a mile, asystem of chain haulage 
was adopted. The chain consisted of little two- 
wheeled trucks united by wooden poles, and could 
be either pushed or drawn; it weighed 33 lb. per 
foot, and extended from the summit to the bottom 
of the gallery, where it served to withdraw the 
loaded ballast wagons. These were attached tothe 
tail of the chain, and at the head there was hooked 
a locomotive freshly arrived without load from the 
outside, which drew the chain and the wagons to- 
wards the entrance of the tunnel and up to the 
summit. Here a second locomotive took them for- 
ward, and a third pushed the chain back into 
position. In the month of June this system was 
at work over a length of 600 metres. 
In conclusion, we may point out that the success 
| attained has resulted in the first place from the in- 
dependence of the various departments and the ex- 
cellent organisation of each. Very considerable 
advances in the practice of tunnelling has resulted 
| from this work ; the most important lessons from a 
| technical point of view, relate to the proved effi- 
| ciency of the rotating hydraulic Brandt drill and the 


| demonstration of the superior rapidity which follows 
| in long tunnels, the method of attack by the base. In 
| ordinary tunnels the Belgian plan still holds its own. 


(To be continued.) 


THE RUSSIAN PETROLEUM 
INDUSTRY. 
(Continued from page 218), 
THE deepest well in the Balakhani district is 
Nobel Brothers’ No. 31, at Shaitan Bazaar, which 
Previous to 
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sorted to. The cylinders used are 10 ft. long by 
10 in. broad, and have at the bottom a valve which 
opens on touching the ground, and closes when the 
tube is lifted. About a couple of minutes are re- 
quired to lower and lift the tube, which brings 
about 50 gallons of oil to the surface each stroke. 
When the supply begins to grow thin, boring is 
again resorted to. The wells are never torpedoed, 
because the borers are almost sure to reach a fresh 
supply lower down. On attaining the surface the 
oil runs through wooden pipes to channels outside 
the derrick, whence it makes its way to ponds. 
These, as often as not, are simply natural hollows 
in the ground with a rough sand embankment 
around them. After standing awhile, to rid 
itself of the sand, the oil is pumped into iron 
reservoirs, and then is piped to the refineries eight 
or ten miles distant at Baku. Some of these ponds 
are so large as to merit the appellation of lakes. 
They often contain many million gallons, wasting 
their goodness on the desert air. The whole ex- 
panse of the Balakhani plateau is dotted with them. 

Petroleum boring being an open industry, there 
is no such thing to be had as a concession, so dear 
to the heart of the company promoter. Ground is 
obtainable from the Crown, or from the native free- 
holders at the rate of from 10s. to 2/. the Russian 
square fathom. Nobel Brothers probably possess 
the best plots in the plateau, and have so selected 
them as to be able to exploit any section of it. 
Their iron reservoirs are also the most extensive, 
and they possess two pipe lines to carry the oil 
down to the bay. 

At present there are eight pipe lines in operation 
conveying the oil from the wells to the refineries. 
The aggregate length of these is over sixty miles. 
They are quite a modern institution, having only 
been introduced by Nobel Brothers during the last 
few years. Previous to that the oil used to be con- 
veyed in barrels down to the coast. Mr. Arthur 
Arnold, M.P., who visited Baku in 1875, gives an 
interesting account in his ‘‘Through Persia by 
Caravan” of what the system was then: ‘‘ All day 
long petroleum rolls into Baku in carts of the most 
curious pattern imaginable. A Neapolitan single- 
horse two-wheeled carriage for fifteen people is 
. unique, but it is commonplace in comparison with 
an oil cart of Baku. Few men would have the 
courage to import a Baku oil cart and drive it even 
for a very high wager through Regent-street or 
Pall Mall. Where is the man who would dare to 
pose himself there, perched and caged in a little 
railed cart big enough to hold one barrel of petro- 
leum, and lifted so high on wheels 7 ft. in diameter, 
that another tub can be slung beneath the axle ; 
the whole thing being painted with all the colours 
of the rainbow, and creaking loudly as it is drawn 
by adiminutive horse, the back of which is hardly 
up to a level with the axle? Yet the exploiteurs 
say that already they pay collectively not much less 
than 100,000/. a year for the cartage of oil in car- 
riages of this sort.” When Nobel Brothers com- 
menced refining operations in 1875, thousands of 
arbas or carts were employed in this operation. 
To diminish the expense and insure a larger 
and more rapid supply, the Swedes endeavoured to 
persuade the Baku firms to combine and lay down 
a pipe. But jealousy and want of enterprise 
have always been the characteristics of the Russian 
and native firms of Baku. They refused. There- 
upon the Swedes laid down the pipe themselves, at 
a cost of 10,0001., and recovered the outlay the first 
year. This was the death knell of the arbas. Pipe 
lines were laid down in rapid succession by other 
firms, or combinations of them, and to-day onlya few 
oil carts are to be seen about Baku. The pipe line 
has now become a recognised institution in the 
district. Not only is all the crude oil conveyed 
from the wells to the refineries by them, but they 
also join the 200 refineries one with the other and 
with the piers on the bay. Local feeling at present 
runs riot the other way. Grandiose schemes are 
constantly being discussed for conveying the oil 
to Europe. One of these, in favour several years ago, 
was a pipe line a thousand miles long, to run from 
Baku across the Caucasus to the railway system in 
South-East Russia. Another extended from Baku 
to the Black Sea, to Potior Batoum. This may be 
regarded as the most practicable, and if any pipe 
line ever be laid down from Baku this will in- 
evitably be the one. At present there is a deal of 
talk of running a pipe line from Baku to the Persian 
Gulf, with the idea of securing Baku the exclusive 
control of the markets of Asia. To us the idea 
seems hardly worth the ink and paper devoted to its 





discussion. We may remark that no pipe line 
schemes will ever be carried out by the Baku firms 
by their own unaided efforts. If ever realised the 
work will be done by foreigners with foreign capital. 

Besides the pipe lines running from the Bala- 
khani wells to the refineries at Baku, there is also a 
branch of the Transcaucasian Railway connecting 
the two places. Thanks to this branch, and another 
to Surakhani, the Transcaucasian Company can 
convey the crude oil direct from the wells to the 
Black Sea at Batoum. 

The refining operations are carried on at what is 
known as the Black Town (7'chorni Gorod) at Baku. 
Baku is situated on a magnificent bay, with deep 
water cluse inshore. An island, lying across the 
mouth, serves as a breakwater, and renders the bay 
safe for shipping in the roughest weather. It is 
hardly necessary to remind the reader that the 
southern part of the Caspian is never frozen over, as 
is the case with the ports at the mouth of the Volga. 
From the Shakhoff peninsula to Sultan Point the bay 
of Baku has an extent of nearly fourteen miles of 
waterside, of which more than six miles are already 
taken up by the Black Town, Baku itself, the 
quarantine port, and the dockyard. The Baku 
section is fronted by more than a mile of limestone 
quaying, reminding one of the Thames Embank- 
ment. Handsome buildings and _ well-stocked 
shops are rising along this quay, at the back of 
which extend the best quarters of the town, the old 
Persian fortress, the municipal offices, and the 
numerous native bazaars. South of it is the quaran- 
tine port, with numerous piers, where the steamers 
unload their cargoes from the Volga and the ports of 
Persia. An astonishing amount of trade is trans- 
acted here. Beyond lies the handsome dockyard, 
a very extensive establishment more adapted for 
the maintenance of a regular fleet than the insigni- 
ficant gunboat flotilla Russia now keeps up in the 
Caspian Sea. This and the stone barracks of the 
garrison, &c., complete the southern side of the bay. 
The northern side is taken up with the railway ter- 
minus and wharf and the 200 refineries, the latter 
of which form quite a town of themselves. As the 
name implies, the Black Town is a filthy dirty hole, 
consisting of greasy stone buildings, surrounded by 
high stone walls, and divided, the one property 
from the other, by regular quagmires of mud and 
oil. From nearly all of the retineries dense clouds 
of smoke rise and blacken the atmosphere. Nobel 
Brothers’ establishment is about the last along the 
bay, from Baku, excluding two or three others lying 
some distance away from the Black Town, further in 
the direction of Shakhoff Point. Between these and 
the Black Town is situated Villa Petrolia, Nobels’ 
handsome Swedish colony, of which we shall have 
more to say anon. From our brief description it will 
be seen that Bakuis avery extensive town with alarge 
population, and possesses all the resources of civili- 
sation. An idea of its shipping may be formed 
from the fact that 7000 vessels enter and leave the 
port every year. Passenger steamers run regularly 
between it and the towns on the Volga particularly 
to Tsaritzin, of which point we give a view on the 
preceding page, showing Nobel Brothers’ vast depot, 
and a weekly service is maintained with the Persian 
ports of the Caspian Sea. By the completion of 
the railway to Batoum, steam communication has 
been established between it and Western Europe, 
and by rail and steamer one can now do the 
journey easily between London and Baku, vid 
Berlin, Cracow, Odessa, Batoum, and Tiflis, in 
nine or ten days, never experiencing during the 
journey any discomfort or inconvenience. Thanks to 
these facilities no barrier whatever now exists be- 
tween Baku and Western Europe, and the opening 
of the Baku-Batoum Railway, 560 miles long, has 
rendered the oil-fields at Baku, with their vast accu- 
mulated stocks of petroleum at 3}d. aton, almost as 
accessible to the shipping of Europe asthe American 
supply is to Transatlantic steamers. What is wanted 
is simply the organisation of transport, similar to that 
which Nobel Brothers have already achieved on the 
Caspian and in Russia, to furnish Western Europe 
with inexhaustible quantities of the cheap oil of Baku. 

(Zo be continued.) 
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Notice sur les Phares Electriques et les Signaux Sonores. 
Par MM. Savtrer, LEMONNIER, ET Cre. Paris: Im- 
primierie Chaix. 

Tu1s book forms a sequel to the volume published 

in 1880 by Messrs. Sautter, Lemonnier, and Co., on 

lighthouses and signals, and it completes it by 











bringing it up to date with descriptions of , various 
recent inventions and developments. The problem 
of electric lighthouses is one which is very seriously 
studied in almost every country where the substitu- 
tion of arc for oil lamps, or the construction of new 
marine signals has to be considered. In sirens of all 
kinds much progress has been made during the last 
few years, especially in this countryand in the United 
States. The book of Messrs. Sautter and Le- 
monnier contains very detailed information on the 
actual condition of these questions, and on the appa- 
ratus constructed up to the present time, especially 
by the authors. It is divided into three parts. 
The first chapter, devoted to electrical lighthouses, 
opens by a discussion on the advantages of the 
electric light over oil and gas. These advantages 
consist in the intensity and variety that can be 
given, by its employment, to white and red 
flashes combined. Oil lighthouses, it is pointed 
out, are necessarily almost unfitted for the use of 
red flashes, on account of the large absorption of 
light due to the coloured screen. Then follows a 
description of different apparatus, and a discussion 
on the most suitable dimensions they should possess, 
as well as details of electric machines and motors. 
The second chapter is devoted to sonorous signals, 
We may specially remark on this subject, the de- 
scription of a steam siren placed at the mouth of 
the Scheldt, and remarkable for its simplicity and 
cheapness. The third chapter contains detailed 
instructions on the electric light service, revised 
by the French Administration, and which will serve 
as an excellent model to engineers and others 
charged with the creation of a similar service. 

The book concludes by a very complete price list, 
illustrated with plates representing the apparatus 
constructed by MM. Sautter, Lemonnier, and Co, 
Undoubtedly this volume will be found to contain 
much useful information to those occupied in light- 
house work, and especially to engineers occupied 
with the work of coast lighting, and we can cordially 
recommend it to their careful attention. 


J. A. Berly’s British, American, and Continental Electrical 
Directory and Advertiser. The Electrician’s Vade 
Mecum, containing a Complete Record of all the Indus- 
tries directly or indirectly connected with Electricity 
and Magnetism, and the Names and Addresses of Manu- 
facturers in England. London: Dawson and Sons ; 
New York: George Cumming; Berlin : Berth, Mendel. 

The Electrician’s Directory and Handbook for 1884. Lon- 
don: The Electrician Office. 

The increasing bulk of Berly’s Electrical Directory 
with each succeeding year of its publication, attests 
indirectly to the success which this very useful 
volume has decidedly obtained, as well as to the 
rapid growth of industries connected with electrical 
work. The general scheme of this directory is now 
so well known as_ to require no analysis from us, 
but a few lines may be usefully bestowed on its 
more detailed arrangements, which differ in some 
important respects from heretofore. 

The volume is now divided into three distinct 
sections, which are sold either combined in one, or 
separately. They are respectively the British, 
American, and Continental sections. The first of 
these contains somewhat more extended technical 
and electrical notes than the edition of last year ; 
a condensed and well-written summary of the year, 
with a number of obituary notices including 
the names of Sabine, Spottiswoode, C. F. Varley, 
Alfred Niaudet, and Siemens; a list of electrical 
publications ; and the alphabetical and classified 
directory proper, comprising over 2000 names. This, 
it will be noticed, is considerably smaller than the 
corresponding directory of last year, but a careful 
and wise excision has been practised, and the manu- 
factures too remotely associated with electrical 
work are omitted. The American section is of 
especial interest. It contains a summary of elec- 
trical events for the year in the United States; a 
table of the characteristics of metals; postal infor- 
mation ; a short essay on the new American railroad 
and telegraph time standard ; a list of electrical pub- 
lications ; a directory of the United States Patent 
Oftice ; a list of United States patents for the years 
1882 and 1883; a digest of patent law, and 
the alphabetical and classified list of manufac- 
tures, comprising about 4500 names. The Conti- 
nental section is somewhat meagre, and will bear, 
and doubtless receive, considerable extension in 
future editions. It contains, amongst other useful 
information, the list of members of the Société 
Internationale des Electriciens, founded in Paris 
last year. A great defect in previous editions 
of this directory, lay in the fact, that the advertise- 
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ments were scattered through the volume as to 
reduce its value as a work of reference. This fault 
is removed by the sectional arrangement we have 
described, the advertisements relating to each 
country being added at the end of their respective 
sections, which are readily distinguishable by the 
edges being stained with distinctive colour. 

Altogether Berly’s Electrical Directory worthily 
fills a serious want, and the demand for it will 
doubtless increase from year to year. | We should 
add that the printers and publishers have spared 
no pains to give a handsome appearance to the 
volume. 

The Electrician’s Directory, of which the second 
annual issue has been made, will doubtless prove 
useful to those who do not desire so large and com- 
plete a work as the one just noticed, and the exist- 
ence of which we should have thought would have 
rendered the Electrician’s Directory superfluous. It 
contains alphabetical and classified lists of manufac- 
turers and others to the extent of about 2000 names, 
and a variety of notes and technical information 
which will be found of service. It has evidently 
been produced in the cheapest manner, and may 
therefore possibly grow into a certain degree of 
favour. 

BOOKS RECEIVED. 

The Practical Dictionary of Mechanism. By Epwarp H. 
Knicut. Vol. IV (Supplementary Volume). Illus- 
trated with upwards of 3000 Engravings. London: 
Cassell and Co., Limited. Boston, U.S.A. : Houghton, 
Mifflin, and Co. 

Analytical Summaries of the Patents, Designs and Trade 
Marks Act, 1883, and of the Patent Laws of all Foreign 
Countries and; British Colonies. By A. M. and Wm. 
Cxiark. London: A. M. and W. Clark. 

NOTES. 
SUNSHINE RECORDERS. 

Ir is singular that an important defect in a sun- 
shine recorder now being brought prominently 
before the public appears to have escaped the atten- 
tion of its makers. The card-holder has adjustment 
for any latitude, but it does not allow the sunshine 
to focus through the glass sphere for more than six 
hours on each side of the meridian. Now, in the 
latitude of London, in the middle of June, the sun 
rises about 3 hours 15 minutes a.M., and sets about 
8 hours 15 minutes p.m. This sunshine recorder 
will not act before 6 a.m., nor after 6 p.m. Conse- 
quently, no less than four and a half hours of 
possible sunshine cannot be recorded by this in- 
strument. The defect will apply more or less to all 
the records of sunshine during the six months 
March 21st to September 22nd. 


PROFESSOR HUGHES ON MAGNETISM. 

In his recent paper to the Royal Society, read 
March 6, Professor Hughes dealt with the dis- 
covery he has made of the presence in the interior 
of a magnet, of waves of opposite magnetic polarity, 
which balance each other when there is neutrality. 
In a magnet the polarity at the poles is of one name 
across the bar, but when the iron is neutral the 
polesrunNS NS... . across the bar. He also 
deduces the practical result that very thin magnets 
have greater residual magnetism than thick ones ; 
thick ones have more magnetic inertia and take 
longer to magnetise. Bundles of wires are better 
than solid cores because they take a higher degree of 
magnetisation owing to surface exposure ; and this 
is not proportionately counteracted by their higher 
residual magnetism. Professor Hughes is also of 
opinion that all matter, and even ether, has in- 
herent magnetic polarity and a saturation point. 
The curve of saturation for the atmosphere is the 
same in character as that of iron. 

Hatt’s EFFEct. 

Mr. Shelford Bidwell has made a very careful 
study of the curious phenomenon observed by Mr. 
Hall in America, and now known as Hall’s effect. 
Mr. Hall observed that when a thin strip of metal 
traversed by an electric current was placed be- 
tween the poles of an electro-magnet so as to cut 
the lines of force at right angles, and when (before 
the helix was magnetised) two points were found 
across the strip which when connected through a 
galvanometer showed no current, then, on suddenly 
making the magnet, a current (+ or —), would be 
found to flow through the galvanometer. Mr. 
Bidwell seeks to explain this etfect by well-known 
facts. He shows by several ingenious experiments 
that mechanical stress in the strip produces similar 
currents, and combining this observation, due in 
the first place to well-known experiments of Sir 








William Thomson on stretched wires, with the 
equally well-known Peltier effects, he demonstrates 
that the so-called Hall effect can be satisfactorily 
explained on these grounds. One anomaly between 
his results is in the case of aluminium, which Mr. 
Bidwell classes as + (like iron), whereas Hall 
classed itas -. The discrepancy may be due to 
differences of quality in the aluminium used. To 
illustrate the effect of magnetic stress on a con- 
ductor, Mr. Bidwell inclosed some mercury in acup 
and placed it between two magnetic poles, one 
above the other below mercury. On making the 
magnet the mercury was seen to break up into two 
separate whirlpools revolving in opposite direc- 
tions. 
CoMPRESSIBILITY OF LiquIDs. 

From a paper recently presented to the Academy 
of Sciences of Berlin by Mr. Quincke it appears that 
the compressibility of liquids, which is generally 
considered to be practically nil, may be shown 
under pressures of even less than one additional 
atmosphere. Mr. Quincke experimented with 
liquids contained in glass bulbs, with a capillary 
tube attached to them vertically ; the bulbs were 
placed in the chamber of an air pump, and the 
decrease of volume resulting from increased pressure 
was observed, which method promised more exact 
indications than the opposite one of watching the 
expansion under diminished pressure. Water care- 
fully freed from air by continuous boiling was com- 
pressed by 49 millionths of its original volume 
under a total pressure of two atmospheres. The 
following figures express the compressions of some 
liquids resulting from one millimetre additional 
pressure, also in millionths of the respective 
volumes ; glycerine, .03; olive oil, .07; alcohol, 
.12. The observations, which extended over a large 
number of liquids, agreed well with one another of 
former, but not such extensive researches by M. 
Grassi. Within the limits of pressure of one ad- 
ditional atmosphere, the compression remains pro- 
portional to the pressure. The experiments further 
confirm the theory that a certain relation exists 
between compression and the co-efficient of refrac- 
tion, but as yet they are not decisive enough, 
whether one or the other of the various ratios, 
which have been based upon theoretical calcula- 
tions, is cor rect. 


ABSORPTION SPECTRUM OF - WATER. 

The Physical and Natural History Society of 
Geneva having deputed MM. J. L. Soret and Ed. 
Sarasin to make a study of the causes producing 
the colour of the Lake of Geneva, these investi- 
gators have discovered a fact worthy of note in 
their preliminary experiments. Employing a gas 
lamp or the reflected beam of a heliograph as their 
source of light, they interposed layers of the lake 
water in glass vessels in the path of the light and 
observed the spectra of the light after it had passed 
through the water. With two tubes giving a water 
thickness of, two metres a dark band appeared in 
the orange, a little less refrangible than the D rays, 
and corresponding to a wave length of 600. With 
three tubes the effect deepened and the absorption 
increased towards the red end of the spectrumn. 
With four tubes the effect became still more 
marked. The observers have likewise tried other 
waters, including distilled water, but the absorp- 
tion band remained substantially the same, and 
appears to be due to the water itself, not to the 
impurities in it. MM. Soret and Sarasin also 
remark that even with layers of water 8 metres 
thick they have not been able to distinguish the 
band between E and b observed by M. Vogel in 
the light of the grotto of Capri, and infer that the 
latter is due to local impurities in the water. 


DRAWBAUGH’S TELEPHONE. 

An important suit affecting the monopoly of the 
American Bell Telephone Company has just been 
decided by the Circuit Court of the United States 
in New York ; and anew telephone (claiming to be 
old) has just been unearthed. It strikes us as 
very remarkable that in a country like America, 
where journals are largely read, were the telephone 
isso wellknown, and inventors are as a rule so 
anxious to publish their claims, that we have not 
hitherto heard a syllable about the new telephone 


which has been sprung upon the public; a tele- | 


phone which not only anticipates Bell’s receiver but 
Edison’s and other carbon transmitters, in fact, the 
telephone system as now worked by the American 
and English companies. The suit lay between the 
People’s Telephone Company and the older American 
Bell Company, and was decided in favour of the 


former, Bell’s patent being declared void accord- 
ing to the American law ; and Bell not the true 
inventor in the eyes of that law. This result was 
brought about by the evidence of numerous wit- 
nesses who testified to the genuine character of 
+ Drawbaugh’s telephone. We incline for the present 
to view the decision with some reserve, notwith- 
standing the published drawings of Drawbaugh’s 
instruments ; but are of course open to conviction 
on the matter when it has been thoroughly sifted. 
Witnesses declared that they hadheard Drawbaugh’s 
telephone speak in 1867 and up till 1876, and Mr. 
F.L. Pope, a well-known electrician declared that 
his apparatus was a true speaking telephone. Draw- 
baugh’s early transmitter (date 1866) was a ‘‘ current 
regulator” consisting of a vibratory diaphragm or 
tympan having a stylus projecting from its centre 
and bearing on a mass of powdered metal (or 
plumbago) contained between the two metal plates 
in circuit with the line. His receiver of this year 
consisted of an electro-magnet in circuit with the 
transmitter, and attracting a vibratory armature 
connected by a string to a membrane stretched 
across the open bottom of an empty mustard 
tin. In 1867-68 Drawbaugh improved these in- 
struments, using carbon powder in the transmitter 
and suppressing the string in the receiver by 
attracting the armature direct to the membrane. 
In 1870 he found that a permanet magnet could 
be used for the electro-magnet in the receiver. 
This instrument is the same as Bell’s 1877 tele- 
phones, and transmits or receives speech without a 
battery. In 1873, 1874, 1875, and 1876, he still 
further perfected his apparatus, employing blocks 
of hard gas carbon, held together by springs in the 
transmitter, one form closely resembling the well- 
known Blake transmitter. The series of instru- 
ments produced as Drawbaugh’s are remarkably 
complete, and so perfectly anticipate the apparatus 
now in use, that we cannot help a suspicion as to 
their genuineness. The likeness is, if anything, 
too close, and Drawbaugh’s work too obviously 
forestalls that of recognised inventors. If, how- 
ever, it should turn out, on due investigation, that 
they are really genuine, Mr. Drawbaugh will de- 
serve much hononr for his great invention. 


DiscuaIMER PENDING A PATENT ACTION. 

One of the most useful improvements introduced 
by the new Patents Act is contained in Section 19, 
which provides, in conjunction with Section 18, 
that during the pendency of an action an applica- 
tion may be made by the plaintitf to the High 
Court of Justice for liberty to apply at the Patent 
Office to disclaim some parts of his specification. 
Under this section the Court may grant such leave 
upon proper terms, and may postpone the trial of 
the action to permit of the application to the 
Patent Office being made. Hitherto where the 
defendant’s particulars of objection have dis- 
closed matters which affected the novelty of 
a part of the plaintiffs specification, the only 
course open to the plaintiff has been to dis- 
continue the action, paying the defendant’s costs, 
to enter a disclaimer, and to commence a new 
action upon the amended patent. But by Section 
19 of the new Act the delay and expense thus in- 
curred may be obviated by making application 
under the section immediately after the delivery 
of defendant’s particulars of objections. An 
application of this kind came before a Divi- 
sional Court of the Queen’s Bench Division on 
Saturday last in the case of Singer v. Stassen, in 
which two points under this section—the one of 
permanent and the other of transitory importance 
—were the subject of judicial decision. The 
judges of the Court were Mr. Justice Day and Mr. 
Justice Smith, who confirmed the order of Mr. 
Justice Field giving plaintiff leave to apply to dis- 
claim, counsel for the plaintiff being Mr. W. R. 
Boustield, and for the defendant Mr. Walton. In 
the first place it was decided that the order 
giving leave to apply to disclaim should only be 
made upon the following terms, viz. : That the 
defendant should have a fortnight from the date of 
the disclaimer in which to elect whether or no he 
would submit to judgment in the action upon the 
amended patent, and that if he did so submit, the 
plaintiff should pay to the defendant the costs of 
the action. Roughly speaking, this order is strictly 
in accordance with the justice of the case, as it 
would be obviously unfair that a defendant, who 
goes on with an action on the supposition of the 
patent being bad, should be prejudiced, as to costs, 





by the patent being afterwards validated. It 
would seem, however, that in detail the order 
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follows the analogous case of amendment of par- 
ticulars of objections, in which the practice is well 
settled,* and it may be anticipated that the pre- 
sent case, together with that referred to in the foot- 
note below, will in future regulate the practice in 
cases of disclaimer pending action. In the second 
place it was decided that Section 19 refers 
to actions commenced prior to the Ist of January, 
1884. It was contended for the defendant that 
the rights of the parties being fixed prior 
to that date, the new Act ought not to interfere 
with them, but the learned judge held that this 
was a mere matter of procedure and that the sec- 
tion applied to all actions whenever commenced.t 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 7, 1884. 

TRANSACTIONS in iron and steel for the past week do 
not foot up as much as was expected, owing to some 
unfavourable influences which have been at work. 
Spring demand is not being presented very freely, 
owing to the apprehensions of a further decline ; but 
production is still being carefully guarded, offerings 
on the market are light, and there is no dangerous 
accumulation of stock. Consumptive requirements 
are also large, and with these favourable indications 
it is quite reasonable to hope for an improvement in 
demand within a week or two. Inquiry has been quite 
active during the past few days, and it is thought that 
some large orders will be placed early in the week, 
although the prices paid will probably be as low as 
any which have been quoted lately. Confidence in 
the stability of prices has been shaken recently by 
some heavy sales which have been closed at very low 
rates, but no general decline is probable, for obvious 
reasons. Foundry irons have sold at 20 dols. to 
21.50 dols., from ordinary to best; No. 2 averages 
19 dols., and grey forge 18dols., at tidewater; Besse- 
mer iron is nominally 20dols.; spiegeleisen is dull ; 
Scotch iron has sold all the week in small lots, at bold 
quotations. Importations of foreign iron are very 
light, and stocks at New York are smaller than for a 
long time past. The merchant iron mills are working 
along on orders, and demand is rather more active, 
though in small lots. Large lots of refined iron would 
be taken at 1.80dols., but this has been refused. 
Quotations about 2 cents per pound. Large quantities 
of bridge iron are in negotiation, and a great deal more 
will be wanted within the next month. Nails are in 
dull demand at 2.50dols. to 2.60dols. Strikes con- 
tinue in the nail mills of New England, and in two or 
three mills in the middleStates, but the western millsare 
working full. Spring demand will probably be heavy. 
Steel rails are selling ina very small way at 35dols. The 
mills throughout the country have their capacity engaged 
from four to six months ahead, and makers refuse 
to take any orders under 34dols. Large contracts 
would be given out at 1dol. less, Railway construc- 
tion will be quite active this year, and large quantities 
of rails will be wanted, but all immediate requirements 
are filled, and buyers will wait. The merchant steel 
mills are turning cut a great deal of material, and 
doing a large though not very remunerative business. 
The capacity is far in excess of probable requirements, 
and prices are consequently very low. Old rails are 
wanted in large lots in the interior at 23.50 dols. 
Quotations here 22.50dols. to 23.50dols. for tees. 
The iron trade is quiet and dull at present, but this 
condition is only temporary ; more active demand and 
stronger prices are not far distant. 


LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 12thinst., the Finland, a fine iron 
screw steamer built and engined by Messrs. Earle’s Ship- 
building and Engineering Company, Limited, Hull, to 
the order of Mr. D. Wilson, J.P., of the same town, was 
taken on her trial trip. The dimensions of the vessel are 
as follows: Length, 271 ft. ; breadth, 35 ft.; depth of 
hold, 18 ft. 6 in. She is fitted with compound three- 
cylinder triple-expansion engines of 152 nominal horse- 
power. The trial gave most satisfactory results. 








Messrs. Ramage and Ferguson, Leith, on Wednesday, 
the 12inst., launched an iron barque of about 1000 tons 
net register, and measuring 200 ft. by 34 ft. by 19 ft. 9 in. 
She was built to the order of Messrs. Crane, Colvil, and 
Co., Glasgow, and named the Highland Forest. 


On the same day, Mr. W. B. Thompson, Whiteinch, 
Glasgow, launched a splended four-masted iron sailing 
ship of 2150 tons, and measuring 31¢ ft. by 43 ft. 3in. by 
25ft. She is owned by Messrs. A. D. Bordes and Son, 
of Bordeaux, and named the A. D. Bordes. In many 
respects, alike as to her construction and her fittings, she 
is destined to rank as a most noteworthy sailing ship. 

Messrs. Alexander Stephen and Sons, Linthouse, Glas- 
gow, also on the same day, launched an iron screw 





* See Edison Telephone Company v. India-Rubber 
Company, 17 Ch. D. 187, and see Bousfield on the New 
Patents Act, at page 23, and note to Section 19. 

+ See Wright v. Hales, 6 H & N, 232, cited by Mr. 
Justice Smith in his judgment, 





steamer of about 2500 tons, built to the highest class at 
Lloyd’s, on the order of Messrs. Robert M. Sloman and 
Co., Hamburg. Named the Saarmina, and the fifteenth 
vessel built by Messrs. Stephen for the same owners, she 
has already been ee by the builders with engines 
having cylinders of 38 in. and 68 in. in diameter, respec- 
tively, the length of piston stroke being 42in. 


Another launch took place on the Clyde on the same 
day, the vessel being the new Dominion Line steamer 
Vancouver, and the builders being Messrs. Charles Connell 
and Co., Whiteinch. She is the sixth vessel built in the 
same yard for the Dominion Line, and is really a mag- 
nificent ship. Her gross register is 53800 tons, and she 
measures 430 ft. by 45 ft. by 33 ft. 6 in.,; she has 
been built under special survey of the Admiralty for the 
naval and transport services, and of Lloyd’s according to 
their heaviest, or three-decker, specification, but in many 
important respects strengthened in excess of their highest 
class, and she is therefore exceptionally strong. Messrs. 
John and James Thomson, Glasgow, are supplying the 
vessel with a set of powerful engines of the three-cylinder 
type, the high-pressure cylinder being 58 in. in diameter, 
and the two low-pressure cylinders being each 80 in. in 
dimeter, with piston stroke of 66 in. 


The North German Lloyd’s new steamer Eider, built 
by Messrs. John Elder and Co., Glasgow, had her official 
trial trip on Thursday, the 13th of March. She ran from 
the Cloch Light to the Cambrae Light and back again in 
a heavy sea, the outward trip being done at the rate of 
17.1 knots per hour and the homeward trip at a speed of 
17.8knots. The highest speed of the engines, which was 
goton the return journey, was 66 per minute, and their 
greatest power 6970 indicated horse-power. She is a 
vessel of 5250 tons gross, and measures 450 ft. by 47 ft. by 
36 ft. 3)in., she has accommodation [for 170 first-class, 
160 second-class, and nearly 1100 third-class passengers. 


The Bulli, which has been built to the orders of Messrs. 
B. 8. Lloyd and Co., London, for the Bulli Colliery Com- 
pany, Sydney, by Messrs. Napier, Shanks, and Bell, 
Glasgow, and engined by Messrs. Ross and Duncan, Govan, 
underwent her official trial trip on the 18th inst. in a very 
satisfactory manner. Her principal dimensions are: 
Length between perpendiculars, 164 ft. ; breadth moulded, 
25 ft. ; depth in hold, 13 ft. 9 in. ; tonnage, gross, 450.77 ; 
net register, 277.15. She is built of steel and will 
class 90 A 1 at Lloyd’s. Her engines are 95 nominal 
horse-power, and developed on the trial trip 350 horse- 
power. The cylinders are 23 in. and 44 in. in diameter, 
the stroke being 33 in. Her boiler is steel with Fox’s 
corrugated furnaces, and the working pressure is 80 lb. 
per inch. Her governor is one of Dunlop’s new pneumatic 
and steam piieies s she was under steam for nine 
hours, and attained an average speed of 9.89 knots. She 
has been built under the supervision of Mr. J. H. Ritchie, 
naval architect, 57, Fenchurch-street, London. 


On March 13, Messrs. A. and J. Inglis launched from 
their building yard, Pointhouse, Glasgow, a fine screw- 
steamer, built to the order of the Ulster Steamship Com- 
pany, Limited. The steamer is named the Bengore Head, 
and is of the following dimensions: Length, 322 ft. ; 
breadth, 37 ft. ; depth, 25 ft.; gross tonnage, about 
2600. The engines have also been constructed by Messrs. 
A.and J. Inglis. The cylinders are 34 in. and 68 in. in 
diameter, with 45in. stroke, and 90 lb. of working steam 
pressure, and about 250 nominal horse-power. The crank- 
shaft is of Vicker’s steel, and the propeller shaft and 
blades are also of steel. The pistons are fitted with 
MacLaine’s rings and springs, which have been so suc- 
cessful in the steamers of this and other companies. The 
steel boilers are of large dimensions, hydraulic rivetted, 
and are fitted with Fox’s corrugated furnaces, and have 
been tested to a pressure of 180 lb. to the square inch, 

On March 15, Messrs. James Bremner and Co., of 
Hull, launched from their yard a fast iron passenger 
steamer, named the Cutch, built to the order of Messrs. 
Willis, Rodwell, and Co., of London, for the Eastern 
pilgrim trade of Messrs. Jumahboy Laljee, of Bombay. 
She is of the following dimensions : Length, 180 ft. ; 
breadth, 23 ft. ; Sdepth of hold, 11.6 ft.; net register, 
199 tons. The engines, also built by Messrs. Bremner 
and Co., will be very powerful for the size of the vessel, 
having cylinders 25 in. and 48 in. by 36 in. stroke, steam 
being supplied froin a double-ended boiler 15 ft. 6 in. long, 
and 10 ft. 84 in. indiameter. The vessel is guaranteed to 
obtain fourteen knots mean speed on trial, and has been 
built under the superintendence of Messrs. Flannery and 
Baggallay, consulting engineers, London, with the assist- 
ance of Mr. Alladin Sonijee, acting for the Eastern 
owners, 

Messrs. Raylton, Dixon, and Co., who last year built 
for the Steamship Company ‘‘ Insulinde,” of Amsterdam, 
two large steamers named the Macassar and Padang, on 
Monday launched from their yard another, named the 
Jacatra, for the same line, of larger dimensions, as 
follows: Length, 326 ft. ; breadth, 38 ft. ; depth moulded, 
27 ft., and of a total carrying capacity of over 2900 tons, 
She is specially intended for the trade between Amster- 
dam and Java. Her engines, which will be fitted by 
Messrs. Thomas Richardson and Sons, of Hartlepool, are 
of the very latest type, being on the triple-expansion 
three-cylinder system. This large vessel was only con- 
tracted for in the middle of November, so that she has 
been little more than four months on the stocks, 








GERMAN CoaL Mininc.—The extraction of the Sarre- 
bruck coal mines in January this year was 540,319 tons, as 
compared with 515,650 tons in January, 1883, The de- 
liveries made in January were 512,727 tons, 





FOREIGN AND COLONIAL NOTKS. 

Midland Railway of Canada.—The Grand Trunk Rail- 
way Company of Canada is now working the Midland 
Railway of Canada, a system running through one of the 
richest territories of the Dominion east of Georgian 
Bay. The main line and branches comprise 648 miles; 
the Montreal and Sorel, 514 miles; the Montreal and 
Champlain Junction, 73f miles; and the Michigan Air 
Line, — miles ; altogether an addition of 880 miles of 
line to the already immense Grand Trunk system. The 
Midland alone is large enough to be called a system. It 
extends very nearly from Montreal to Midland, and the 
Ontario and Sault Ste. Marie, a part of the system, is 
being pushed along the north-east shore of Georgian Bay 
to the Sault. 

Philadelphia and Reading Steam Colliers.—In the year 
ending November 30, 1883, the steam colliers of the Phila- 
delphia and Reading Railroad Company, realised a 
profit of 179,845 dols. The corresponding net profit 
realised in the year ending November 30, 1882, was 
271,547 dols. 

Yanadian Railways.—An application will be made to the 
Parliament of Canada in its next session, for an Act to 
incorporate a company to construct and manage a railway 
from a point to the shore of Lake Ontario, in or near 
to the township of East Whitby to connect with the 
Northern and Pacific Junction Railway, at such places 
as may be deemed desirable, and to connect and cross 
the Ontario and Quebec Railway, at some point in or near 
to the boundary of Ontario. 


Public Works in South Australia.—The record of public 
works carried out in South Australia during 1883 shows 
that considerable progress has been made. The total 
expenditure for the last financial year was considerably less 
than in 1882, having been 1,374,794/. 17s. 6d., as against 
1,544,846/. 6s. 11d. in the latter period, while the total 
cost of public works in the colony for the last 31 years has 
been about 19,833,000/. During the year the management 
of the Engineer-in-Chief’s Departinent devolved upon the 
deputy engineer-in-chief through the absence of Mr, 
Mais, in England. The most important change which 
has been indicated has been the construction of a new 
department to carry out the work of water conservation. 
In the past this branch of the public service has been 
under the control of the surveyor-general, but it was felt 
that its growing importance necessitated some change, 
and Mr. J. W. Jones, deputy surveyor-general, was 
selected to fill the position of head of the department, 
he being responsible only to the Commissioner of Crown 
Lands. <A Bill has been introduced into the Colonial 
Parliament to provide for a comprehensive scheme of 
water conservation. 

The M‘Arthur.—The South Australian Government are 
negotiating in Melbourne for the purchase of a steamer 
for the northern territory of South Australia. The 
steamer will first be used for the survey of the M‘Arthur, 
Mr. Ernest Favene, a well-known explorer, will be in 
charge of the surveying party. 

Tasmania and Europe.—It is understood that negocia- 
tions for direct steam communication between Tasmania 
and Europe have broken down, through the delay on the 
part of the colonial ministry. The tender of the Orient 
Company is said to have been 12,0007. per annum. 

Telegraphic Communication with Brazil.—The Tele- 
graph Construction and Maintenance Company (Limited) 
entered into a contract recently with the Brazilian Sub- 
marine Telegraph Company, Limited, to duplicate its cable 
for the whole length, and the work is now in progress. The 
ships will sail this month to Jay the first portion between 
Madeira and St. Vincent, and the other section will 
follow in course. 

NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Tron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough. No. 3 
Cleveland pig was quoted 37s. to 37s. 3d. per ton, f.o.b. 
Certain brands for export to the Continent are 3d. per ton 
higher according to the necessities of the shippers. Fresh 
orders come in slowly, the present demand for {plates and 
angles is so lifeless that many of the mills are on slack time, 
and others are closed altogether for want of specifications. 
Shipments at Middlesbrough are improving. Up to date 
there have been exported 42,300 tons against 39,800 tons 
to same timein February. Ship plates are quoted 5/, and 
angles 47. 15s. per ton, less 24 per cent. at works. 

Failure in the Iron Trade.-On Monday a petition in 
bankruptcy was filed in the Sunderland Court by Messrs. 
Blake and Tomkys, of the Carrhouse Iron Works, Hartle- 
pool. The liabilities are about 20,000/. Several of the 
creditors are Middlesbrough traders, the heaviest of which 
are Messrs, James Watson and Co. for 30001. 


The Wages Question.—On account of the general de- 
pression in trade the engineers of the North of England 
have given notice to their workmen of a 10 per cent. re- 
duction. The iron manufacturers are asking for a reduction 
of 10 per cent. On Monday the question was discussed by 
the Board of Arbitration at Darlington, and it was 
resolved to submit it to Dr. Robert Spencer Watson, of 
Newcastle, who, it will be recollected, acted as arbitrator 
in January. The award is to date from the 1st of April 
or any time afterwards for three months, 


The Vaughan Statue.—Workmen have commenced to 
construct the foundations for the statue of the late John 
Vaughan opposite the railway station, Middlesbrough. 
The; ceremony of unveiling is to be performed by Sir 
Joseph Whitwell Pease, Bart., M.P., on Easter Monday. 

The Coal and Coke Trades. There is no alteration in the 
fuel trade, 
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NAVAL ATTACK. 


The Ram—the Prominent Feature of Future Naval 
Victories.” 
By Admiral Sir Gzorce Extiot, K.C.B. 
(Concluded from page 242.) 

I HAVE explained why I consider that strength of bow 
and handiness will be the most prominent features of 
future naval victories in fleet actions, and although the 
opportunities for ramming in single actions will rarely be 
found, yet the importance of an armour-plated bow and 

jowerful end-on fire must net be lost sight of in consider- 
ing the tactics which would prove most advantageous in 
an encounter at sea between two armour-clads possessing 
equal speed and displacement and weight of guns and 
armour. : 

~ peo this question once before at this Institution, 
but it led to little or no discussion, and I will, therefore, 
take this opportunity of reverting to the subject by repre- 
senting an imaginary sea-fight between single ships with 
armour pier ge | distributed. 

Ship X and ship Y are two armour-clads, of equal 
speed, meeting at sea and intending to fight. They steam 
towards each other, ship X having a bow well strengthened 
for ramming and powerful end-on fire. Ship has a 
more powerful broadside fire, but is weaker at the bow. 
Ship X has reason to know the type of ship built by the 
enemy, and he sees his advantage; he is determined to 
iaeet his adversary bow to bow if he will only come on. 
He steers right for him, and ship Y must turn away in 
good time if he desires to avoid that kind of encounter. 
Ship X still steers right for him wherever he goes. He 
thus presents a small target, and his bow armour-plating 
detlects the shot, and each attempt of the enemy to bring 
his broadside guns to bear only shortens the intervening 
distance, and eventually he must turn tail and fight stern 
on against X’s better protected bow, and I presume it will 
be allowed that the stern being more vulnerable than the 
bow, X must have the best of the fight, and this would be 
still more conspicuous if Y had unprotected ends like the 
Italian armour-clads, 

I have thus described the advantage of the most power- 
ful bow in single action, but of course, if all ships were 
equally strengthened at the bows and equally handy, then 
the bow-to-bow encounter would be the exception to the 
rule and other tactics would be pursued. Most French 
ships have armour-plated bows, but the Italians are badly 
off in that respect and are also poems owing to their 
great size, and consequently will invite the ram attack. 

The sail-power of the two classes of armour-clads I have 
described in my table deserves something more than a 
passing remark, and I will take this opportunity of ex- 
pressing my admiration of the skilful treatment of this 
subject by Captain G. H. Noel, which to my mind reflects 
the broad principles of sound practical seamanship. I 
feel strongly convinced that no steamer can be considered 
safe at sea without having the means of spreading such 
an amount of strong canvas (by which I mean square 
canvas) as will, in the event of the engines rc < fing nt 
(not at all an uncommon occurrence), act as a steadiment 
in boisterous seas, and enable her, if needs be, to turn her 
head off shore, and there are few trading companies 
venturesome enough to despise this measure of pre- 
caution. 

With regard to the amount of sail-power, no hard and 
fast line can be applied to the whole fleet, such as a rela- 
tive proportion of area of canvas compared to displace- 
ment. The area of canvas to be carried by each class of 
war-ship must be regulated by the nature of the en:ploy- 
ment for which they have been designed. I quite agree 
with Captains Colomb and Noel that great improvement 
is needed in the system of masting ships in the Royal 
Navy, and that the best rig will be that which presents 
the least resistance to the wind when steaming, and which 
admits of the top hamper being got down most readily, 
and which can be worked by the smallest number of 
trained seamen; and yet these conditions must be so 
carried out in the case of each class as to admit of the 
spread of a given amount of canvas. My idea of the best 
rig for all fighting-ships is as follows : 

1. Short masts and square yards, the length propor- 
tioned to the area of square sail to be carried (why not 
tripod masts 7), 

2. Long lower mastheads, on which to set a close-reefed 
cap-topsail, 

3. A topmast and top-gallant mast in one, on which to 
set an upper topsail and top-gallant sail of lighter canvas. 

4. No royals or studding-sails, but try-sails and stay- 
sails wherever they can be set to advantage. 

5. No bowsprit, but a jib-boom to run in. 

Class A, as a cruising ship, would require a much 
larger spread of canvas proportionately to displacement 
than Class B. 

This rig would admit of the topmast and upper yards 
being got down quickly at all times and wilee much 
labour, and the cap-topaail of strong canvas is to my mind 
amost valuable feature of equipment for fleet Fon in 
these days when the crews are so short-handed, especially 
as regards trained seamen. The gradual diminution of the 
number of the seman class in the crews of armour-clads is, 
evenin peace time, a great misfortune. If more men 
were required for engineering purposes, they should have 
supplemented the ordinary fighting element in the crew, 
and not reduced it, and in the designs for ships of war the 
extra accommodation which will be required for an in- 
creased crew for war purposes, has apparently been lost 
sight of. Every war-ship should be a training ship for 
young seamen, so as to supply the reserve fleet on the 
outbreak of war (if there is one) with a nucleus of active 
topmen, which the naval reserves of seamen could not 


provide. I was glad to read Lord Alcester’s views on 
the value of active topmen ; but there is another striking 
feature connected with the number of fighting men in the 
crews of our armour-clads, which is that, unless greatly 
increased on the outbreak of war, how are the wounded 
men to be replaced ? and if increased, where is the accom- 
modation ? 

Since the intreduction of such destructive weapons of 
offence, it must be expected that disablement of fighting 
men will be rapid and extensive, and unless the guns’ 
crews can be replaced, the guns must remain silent ; and 
reduced crews of seamen even in peace-time is not economy 
in the long run. My enthusiasm on this point has, 
however, rather diverted my pen from the subject of my 
paper, but I propose now to offer a few supplementary 
remarks on one or two subjects which I have previously 
introduced. I have no doubt that objections will be 
raised to the preference I have given to single-barrelled 
turrets for ships of class B, which ships will form the 
Spm, fleet, and that complaint will be made of the loss 
of gun-power, but I argue that the saving of weight thus 
obtained can be more usefully bestowed on affording in- 
creased protection. The larger the turret the greater the 
exposure of the crews to machine-gun fire, and it is 
evidently essential that some efficient protection against 
overhead machine-gun fire should be given to the crews 
in these open turrets, as close quarters will be inevitable 
in fleet actions. 

I saw the effect of rifle-fire on the open port of a tower 
at Bomarsund, which almost completely silenced the 
gun, and what with smoke and machine-guns I think the 
accuracy of gun-fire in fleet actions will be greatly inter- 
fered with, added to the risks of the shots reaching a 
friendly ship, not seen to be in the line of fire. 

I do not despise gun-power—quite the contrary—but 
the opportunities for accurate aim after an action has com- 
menced will, to say nothing of the rolling motion, be few 
and far between, and if ships are protected at the water- 
line by a submerged armour deck and cellular body, I am 
of opinion that gun-fire will prove less deadly in its re- 
sults, and, therefore, less conducive to victory than the 
ram or torpedo. If this is conceded, why should the gun- 
power be looked upon as of the first importance, asis ap- 
parent in all armour-clad ships. In single action the 
— of the gun will doubtless predominate, and there- 
— dn Class A the double-barrelled turret might be pre- 

erred. 

The battle of Lissa was not won by the gun but by the 
ram, and that was in the days of wooden ships and com- 
paratively weak bows. 

I will now offer an opinion about the spur in relation 
toramming. The object of this protuberance is plainly 
seen to be that of entering a ship below the armour-belt, 
but in many cases it may counteract its own intention, as 
it is obstructive to handiness, and a slight advantage ob- 
tained in the direction of the bow may be found far more 
important in its effects than merely perforating a hole 
under water; the less there is of cutwater and keel the 
better for handiness. 

If a ram blow is struck at all fair it will most probably 
crush in the side at the water-line, and it is immaterial 
whether the inlet of water into a large compartment is a 
little lower or a little higher. I dare say I shall be told 
of the tearing effects of the spur when in contact with 
under-water plating, but the projection of the round of 
the bow will generally keep the spur out of contact, 
which can easily be seen by placing two models of ships 
together at different angles of inclination. Altogether it 
is a question to my mind whether the hindrance to quick 
turning does not overrule the possible advantage of a spur 
in ramming. 

I would now trespass on your patience for a little 
longer, whilst I give a few details on the advantages 
offered by substituting a cellular water-line protection, 
with a submerged armour-plated deck, for the outside 
belt of armour hitherto relied upon as a defence both 
against the gun and the ram attack. If my theory about 
the superior fighting qualities of fleet ships, of moderate 
proportions, when strengthened for ramming, is correct 
as regards fleet actions, and if it follows that the thick- 
ness of side armour is limited te the size of ship, then the 
merits of the alternative mode of protection become more 
prominent.* 

As far back as 1856, in the earliest days of armour- 
plating, Sir William Armstrong and Sir Joseph Whit- 
worth, in their evidence before the Royal Commission on 
National Defences, foretold, as a matter of certainty, that 
the possible gun of the future must destroy the possible 
armour any ship could carry, unless of inordinate, and, 
therefore, objectionable dimensions. In 1871 I did my 
utinost to persuade my colleagues on the Committee on 
Designs for Ships of War to the same effect, but in 
vain. Obsolete shipbuilding has continued up to this 
day, and is still contemplated with apparent satisfaction, 
notwithstanding that the 80-ton breechloading gun has 
latterly penetrated and smashed up 18 in. of compound 
armour, and that a gun of 150 tons weight is soon to 
appear on the scene. Have we not yet arrived at a 
crisis in the theory of fighting vitality dependent upon 
outside armour-plating? I feel convinced that this craze 
cannot last much longer, and fortunate will be that naval 
power which soonest wakes up to the peril thus en- 
gendered. I will, therefore, endeavour to bring into pro- 
minent notice on this occasion the peculiar properties of 
the cellular water-line protection recommended by Ad- 
miral Ryder and myself as far back as 1871. 

No arguments have yet come to my notice which have 
fully and impartially dealt with this important feature 
of construction; and, in fact, this question has never 
been submitted to the test of exhaustive inquiry and ex- 
periment, but has been summarily Scena of by naval 
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critics, on the assumption that even partial protection 
afforded by an armour-belt is better than that all missiles 
should penetrate, even when fired from guns of the 
lightest calibre. 

I own that this view of the question is at first sight attrac- 
tive, but thecharm disappears when it is considered in all its 
bearings upon fighting endurance and vitality, the object 
sought for in each case being to protect the vitals of a 
ship, that is, the magazines and boilers, and to prevent 
such a dangerous inlet of water as would totally disable 
or sink a ship. 

The gravity of the question cannot be overrated. The 
destructive agencies have increased po tg but is it 
not possible to prevent war-ships from being blown up or 
sunk by well-directed broadsides from guns which can be 
mounted at sea? 

I maintain that this cannot be done by any outside 
armour a ship can carry, but that it can be securely 
effected by a submerged armour-plated deck, of sufficient 
thickness to deflect any possible missile from going below, 
and by a cellular or raft body built upon that deck, which, 
although considerably riddled, would not endanger a 
ship’s buoyancy, and which would admit of rapid repairs 
by various simple appliances. I would also observe that 
this stout armour-plated deck would offer much greater 
resistance to a ram blow than could be obtained by a 
vertical belt of armour unsupported from behind, as the 
whole ship above and below being fastened to this deck, 
the entire structure would supplement the resisting power 
of this horizontal cleaver. In fact, those who propose to 
abandon side armour do so because they consider that a far 
more reliable protection can be obtained by utilising the 
same weight of armour-plating in a different manner, that is 
to say, where it can be effectually applied for deflecting 
projectiles in lieu of the vain endeavour to resist penetra- 
tion. 

A provision of safety from any dangerous inlet of water, 
even from the largest projectile, would be afforded by the 
cofferdam sides and the numerous cells which would form 
the cellular body, extending from 5 ft. or 6 ft. below to 
the same distance above the water line. No shell projec- 
tile from a rifle gun would burst until after passing 
through the side, and the aperture would, therefore, not be 
large ; and by using cork bags with pressure from above 
in the cofferdam the entry of water could be stopped, and 
various appliances would suggest themselves for repairing 
damages within the cells. All these cells and the coffer- 
dam should be open at the top, that is, merely with 
gratings over them so‘as to diminish the effect of shell ex- 
plosion by freeing the course of gas upwards. I am pre- 
pared to 4 warned of the effect of shell explosion on 
board, and the effect of machine-gun fire and grape and 
canister, but such large proportions of existing armour- 
clads are unprotected that this objection can have little 
force, and it may well be asked in comparison what would 
be the result of an armour plate being smashed in at the 
water-line ? 

Space will not admit of my entering more largely into 
details, but this raft body might be used for stowage of 
appropriate materials, such as water and coals and pro- 
visions. And as a protection against raking fire, a portion 
of the raft body athwart ships at the fore and after end 
could be stowed with chain and hemp cables, and cordage 
and sails, and seamen’s bags, which would, in addition to 
the armour-plated bow, in most cases offer a sufficient 
resistance. 

One great advantage of the alternative plan which I 
have described is that fleet ships would be less costly and 
more quickly built, and that they would not be rendered 
obsolete by any probable increase of artillery power. 

I have not referred to that most destructive weapon of 
offence, the torpedo, in fleet actions, because its operations 
are not affected by any suggestions contained in my paper; 
however, it must be obvious that handy ships will bring 
that weapon more readily into effect, and I conclude that 
all fleet ships will be fitted to discharge torpedoes from 
the bow as well as the broadside, and that the end-on 
presentation will always prove the least vulnerable to 
that mode of attack. Torpedo boats will also in moderate 
weather tell their own tale, but as a matter of economic 
expenditure I question the advantage of constructing such 
ships as the Polyphemus, in lieu of an equal expenditure 
on fleet ships. 

I have no doubt that swift sea-going torpedo vessels 
willbe introduced, but it must be remembered that any sea- 
going flotilla of this character accompanying a fleet would 
be encountered by a similar class of vessel attached to the 
fleet of the enemy, and their attention would be occupied 
with each other. 

Neither have I alluded to frigates or corvettes or sloops 
or gun-vessels, but it is evident that all vessels of inferior 
fighting power must depend for safety entirely on speed, 
and I deprecate the fatuity of building slow vessels of 
any class, even for peace service. It would be much 
wiser, in my opinion, to rely upon a smaller number of 
swift vessels if we cannot afford to supply the full number 
required. Can we afford on the outbreak of war to see 
all these small slow craft captured? Independent of loss 
of prestige, will it be fair to sacrifice men and officers in 
that way? and what an outcry will be raised ! 

I have endeavoured to shorten my remarks as much as 
possible, with a view to encouraging a greater amount of 
discussion, and for that reason I have chiefly limited my 
observations to the subject-matter named in the title of 
my paper. I have made little mention of torpedo attack, 
not because I undervalue its great importance in the strife 
for victory, but that it does not effect one way or another 
the tacties of ramming. I have also, for the same reason, 
avoided any reference to other classes of war-ships, such 
as frigates, corvettes, &c., and although it may be as- 
sumed that acertain number of frigates will be required 
as formerly to act as the eyes of the fleet, I have only 
offered one remark about those weakly protected classes, 
which is that their greatest merit for the duties they may 
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have to perform will be found to be in the possession of 
the very highest rate of speed. 

As one of the old school of practical naval officers, I 
have endeavoured to avoid trespassing on the domain of 
modern science, but I trust that my remarks may bear 
some good fruit through the discussion which will follow 
the reading of this paper, although I cannot expect that 
they will receive general acceptation, especially amongst 
gunnery officers. 

I do not think that the day will ever arrive when the 
engineer should take the helm in matters relating to 
ships-of-war, and it strikes me that there has been too 
great a leaning in that direction already, judging from 
such a wide divergence from what is truly practical as 
can be perceived in the composition of the fleet of this 
country. The attack on the ‘‘ Alexandria” forts has taught 
us little or nothing, but the first fleet action at sea will, I 
expect, revolutionise many features of equipment for 
battle which are now highly appreciated as evidences of 
scientific improvements, and the relative importance of 
the gun andthe ram in the strife for victory will pro- 
bably only then be ascertained. 

We must hope, for the glory and safety of England, 
that in that day of peril it may be proved that our rulers 
have been wise in their generation, in giving the greatest 
prominence to gun attack and defence in the designs of 
armour clads intended to operate together in flee! actions. 
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730. Furnaces for Burning Gaseous Fuel, &c.: 
J. H. Selwyn and R. Walker, London. [6d. 2 Figs.)— 
This relates to furnaces for burning gaseous fuel or vaporised 
hydro-carbon or oil and gaseous fuel in conjunction with steam 
or air or water gas. The fireclay combustion chamber is provided 
with an injector for the introduction of the fuel, a slab or surface 
for its impingement, and a number of nipples, burners, or holes at 
which air is admitted, or hydro-carbon or other liquid or gaseous 
fuel or water gasis burned. In a modification, the combustible 
gas is generated in the hollow bottom of the furnace itself, a 
number of tubes provided with slots or burners and asbestos wicks 
capable of being raised and lowered being provided. In order to 
start the furnace a vessel containing compressed air or gas, and 
a second vessel containing the liquid fuel, may be employed. 
(February 9, 1883). 

2544. Manufacture of Gas, &c.: S, Pitt, Sutton 
Surrey. (£. J. Jerzmanowski, New York, U.S.A.) (6d. 3 
Figs.|—Hy drogen is produced by bringing naphtha vapour and 
steam into contact with a highly heated body of lime (thereby 
decomposing the naphtha and steam), cooling the product and 
causing a regulated constant stream under uniform pressure to 
flow through a chamber containing lime (in a cooler condition 
than the body of lime first used) for the purpese of absorbing the 
free carbonic acid. The gas thus produced may be carburetted 
and fixed by heat, and be used as an illuminating gas. The appa- 
ratus comprises a heating gas generator for producing carbonic 
or other heating gas, which is introduced to the top of a lime 
furnace, into which air under pressure is introduced to effect the 
combustion, and thus heat the lime. When the lime is hot, the 
steam and hydro-carbon are injected, and pass to acooler, thence 
to the governing holder, and thence through lime chambers for 
absorbing the carbonic acid. (May 22, 1883). 


3526. Marine Drags: W. Clark, London. (4. J. 
Clarke, Brookiyn, U.S.A.) (6d. 6 Figs.}—The drag is constructed 
with a shank provided with a stationary runner, to which are 
hinged the ribs and a movable runner, to which are hinged the 
stretchers, the ribs and stretchers being hinged to each other, 
and to the ribs are hinged the edges of triangular plates having 
the outer edges of the adjacent plates hinged to each other, 
whereby the drag will be opened by the resistance of the water. 
To the outer end of the drag shank and to the trip line are 
attached the ends of a chain, the weight of which will hold the 
trip line below the ribs and plates. (July 17, 1883). 


3531. Manufacture of Steel: W. Naylor, Penistone, 
Yorks. (2d.)—The cast iron is run into a Bessemer converter 
having an acid or basic lining, the impurities being partially re- 
moved by blowing as is usual. Oxide or peroxide of manganese 
and a suitable proportion of spiegeleisen or ferro-manganese are 
added. (July 18, 1883). 

3616. Magazine or Repeating Firearms: H. H. 
Lake, London. (The Spencer Arms Company, New York, 
U.S.A.) (8d. 18 Figs.]—This relates to magazine firearms in 
which the reloading apparatus is actuated by means of a forked 
slide reciprocating in a line parallel with the axis of the barrel and 
operated by one hand, whilst the other hand grasps the stock and 
holds it against the shoulder. One feature consists in employing 
a breech block fitted to turn upon a vertical axis_in a plane across 
the top of the receiver and in line with the barrel. (July 23, 
1883). 

3666. Ships or other Vessels. W. P. Thompson, 
London. (H. Le Rouz, Paris). {6d. 3 Figs.j}—The vessel with 


one or two keels is characterised by air spaces with water-tight com- 








partments situated on the outside in the upper parts of the vessel, a 
flat bottom with a depression or channel following the longitudinal 
axis of the flat bottom and movable partitions forming a wall which 
can be turned over upon the deck when the vessel is sailing on a 
river and set up again when it is on the open sea. (July 26, 1883). 


3676. Agpeeeine for Enabling Persons to Remain 
without Danger in Rooms or Spaces Filled with 
Smoke, Dust, &c: L. A. Groth, London. (8. Loeb, 
Berlin). (8d. 41 Figs.}—This consists in the arrangement of 
the valve cases with inspiring and respiring valves and anti- 
septics. (July 27, 1883). 

3679. Smelting and Refining Furnaces: N. Frere, 
Bruxelles. [4d. 3 Figs.J—This consists in adding to the fur- 
nace proper, as at present in use, a purifying or refining tank 
which receives the molten metal from the furnace proper for the 
purpose of separating the metal from its slags, the heat for keep- 
ing this tank at the required temperature being obtained bya 
part of the hot gases from the main furnace, or by a special fire. 
(July 27, 1883). 

3681. Sliding Chandeliers or Gaseliers and Pen- 
dent Lamps, &c.: J. Nadal, London. (6d. 6 Figs.)— 
Metal ribbons, tapes, or bands in combination with spring barrels 
or drums are adapted to the gaseliers, &c., and serve to balance 
the weight of the lower portion of the chandelier. A friction 
isa apparatus may be adapted to the spring barrel. (July 27, 


3683. Life-Rafts: A. H. Williams, London. [éd. 
4 Figs.|—The life-raft is composed of two or more flat portions or 
air-tight chambers or casings jointed together and arranged to 
form a seat when folded. A folding contrivance or compartment 
isarranged to depend between any or all of the air-tight chambers. 
The rafts areconstructed with a removable false back so as to pro- 
hn space for the stowage of gear, provisions, &c. (July 27, 

). 


3685. Fastening for gig Folding Bookcase 
and other Doors, &c.: W. A. Bonella, London. [éd. 
6 Figs.|—A tongue capable of a limited movement to and fro or 
radially, is so formed and arranged in relation to the doors, that 
when ene door has been closed, the other door will cause the 
tongue piece to assume such a position in relation to the first door 
closed, as to fasten it and keep it fastened so long as the door 
last closed is kept shut, which may be effected by bolting or lock- 
ing. The tongue piece may be in the form of an arm, one end of 
which is pivotted upon ahingepin, the free end being formed with 
a heart-shaped enlargement. (July 27, 1883). 


3688. Auprasins for pe Chains or Ropes to 
Winch and other Barrels: J. Rudd, Croydon. 
(6d. 11 Figs.|—The frope is passed through a hole or eye or over 
a guide pulley and then over a second guide pulley, which is 
arranged to travel in a parabolic curve, of which the hole or eye or 
edge of the first pulley is the focus, the axis of the barrel being 
parallel to the directrix. (July 28, 1883). 


3692. System of Electrical Distribution: St. G. Lane 
Fox, London. [6d. 38 Figs.|—The electric currents are trans- 
mitted from a high tension generator at a distant point (where 
cheap fuel or a natural source of power is available) to the several 
districts, where the energy is to be distributed and utilised. At 
these districts or sub-centres of distribution the high tension cur- 
rents are —— to operate electromotors which are connected 
with, and drive suitable generators for producing low tension 
currents, The electromotor and generator are preferably placed 
on the same bedplate, and act through one and the same shaft. 
The low tension currents are distributed in the ordinary manner 
with or without the use of secondary batteries as described in 
Specifications 3988 and 4626 of 1878. (July 28, 1883). 


3696. amgonetne for and Recordin; 
Speed of Vessels: F. H. F. Engel, Hamburg. (0. 
Pezoldt, Hamburg). [6d. 5 Figs.}—This consists of a float-board 
wheel and transmission gear to a shaft arranged in and, whilst 
working, partly projecting from achannel of the vessel, and re- 
volved by the motion of the water against the course of the vessel, 
the revolutions being transmitted to an indicating counter de- 
vice. (July 28, 1883). 


3697. Pantographs: C. Pieper, Altona, Germany, 
(6d. 9 Figs.)—This relates to the extension frames of india- 
rubber pantographs applied for reproduction of printings in 
colours in reduced or enlarged dimensions, and to the construction 
of parts of the press employed for transporting the impression of 
the design from the india-rubber a on to the stone, or 
vice versd. The india-rubber diaphragms of pantographs are 
attached by adjustable self-acting cramps, guided parallel to each 
other by a double shear or lazy tongues. (July 28, 1883). 


3698. Station Indicators, &c.: S, Ballin, Hamburg. 
(8d. 14 Figs.|}—The bands of station indicators or advertising 
reels are passed over two rollers, one driven slowly in one direc- 
tion by a running part of the boat or vehicle during its locomotion, 
and the other, at the end of the route, quickly in the other direction 
by a spring wound up by motion of the first roller. (July 28, 
1883). 


3702. Dynamo-Electric Machines or Electric Gene- 
rators: S. Z. de Ferranti and A. Thompson, London, 
[ls. 4d. 45 Figs.]—In order to obtain safer insulation between the 
iron cores and the electric conductors wound around them, the 
sides of the cores are coated with enamel or Jike insulatiug 
material, and if the cores are cast in one piece with the side 
frames, the inner face of the frame is also enamelled. When the 
conductors are metallic bars wound in and out between the cores, 
rods of insulating material are inte between the bars and 
cores, and insulating studs carried in small depressions in the 
sides of the conductors and projecting therefrom, keep the 
metallic bars at a distance from one another. Instead of making 
the conductors of one single strip, they are formed of several 
strips overlying one another, and insulated from one another, all 
the strips being coupled at the ends to form one conductor. 
The conductor may also be divided into strips lying side by side. 
Each of the overlying strips in a zigzag armature starts and finishes 
at a different point of the circumference of the armature to the 
other strips, and the inner bends or loops of the conductors lie in re- 
cesses in an insulated metallic ring. One end of each strip is brought 
into contact with the ring, and the other end is in contact with a 
metallic pin holding one of the inner bends of the conductor into 
itsrecess. The pin is carried by arms standing out from insulated 
metal ring discs. The ring and discs are connected by numerous 
bolts to insulated rings on the axle from which the current is col- 
lected. The construction of the wheel carrying the coils is described. 
The current is collected from each ring by means of two blocks 
which embrace the ring and can be drawn together by means of 
bolts. The inner bends of the armature may rest in recesses in 
the circumference of the wheel carrying the armature, in which 
case one of the contact rings around the axle would be uninsulated. 
When the armature is composed of separate coils the current may 
be carried off in the manner above described ; it being led off 
direct from each coil. When the coils are connected in series, 
the alternate coils are wound in opposite directions and the pairs of 
coils rest against insulated segments placed around the circumfe- 
rence of the wheel, and they are held by rivets passing through 
other insulated segments, the inner ends of the two coils being 





thus in contact with the pins or rivets and the outer ends in con. 
tact with the segments of the ring, which are insulated from one 
another. The whole of the coils need not be coupled in series - 
the current may be led from each pair or from every three or more 
coils ; also the strips of zig-zag armature may be connected at two 
or more points to insulated segments on the ring, In order to 
allow the driving belt to be tightened when required, the machine 
is made movable upon the bedplate, and in order to connect the 
terminals of the machine with the fixed terminals on the bedplate 
fixed blocks with sliding a bars, which may be nipped in 
the blocks by screws, are employed. Tocarry off the current from 
the contact ring, a metal bar curved at one end to rest on the ring 
and at the other end forked to embrace the terminal bolt fixed to 
the frame is employed, or this end may be spherical and 
rest in a round hole in the terminal bolt. The bolt is formed 
with an arm standing out from it and connected to the bar by 
a spring which holds the curved bar on the ring. The bar is 
also connected to the arm by thin strips of copper. The two 
curved bars for the two rings may be carried by one bolt, one arm 
being in metallic contact with the bolt, whilst the other is carried 
by a tube surrounding the bolt and insulated from it and in con- 
tact with the metal frame of the machine. In the continuous 
current generator described in Specification 3950 of 1882, the outer 
ends of all the radial conductors are connected to a surrounding 
ring, and rubbers bear only on the inner ends of the conductors 
there being as many rubbers as there are field magnets in each 
circle. The alternate rubbers are preferably on opposite sides of 
the radial conductors, the rubbers on each side being carried by 
an insulated metallic ring. In a continuous current machine of 
the Gramme type, the field magnets are wound with strip con- 
ductors, and the coils of the ring are separate and independent 
from one another. The beginning of one coil is connected to a bar 
of the commutator, and the end to the beginning of a diametrically 
opposite coil on the armature whose end is connected to a dia- 
metrically opposite commutator bar. Half the coils may be con- 
nected to one commutator at one end of the spindle, and the re- 
maining half to another at the other or the same end of the 
spindle. More than two commutators may be employed. The 
bars may be set somewhat spirally around the spindle. Two con- 
tact blocks bear against opposite sides of each commutator, and 
are made ofa width to be simultaneously in contact with several 
of the commutator bars. (July 28, 1883). 


3706. Steam Steering Apparatus: J. Downton 
and J. Wimshurt. London. (6d. 5 Figs.)—This comprises 
a double cylinder horizontal engine set in a line athwart the ship 
in which works a ram connected at its centre to the tiller. Re- 
ferring to the illustration, supposing the rams C to be in an inter- 
mediate position as shown, the steersman will first move the slide 
valve E to and fro by means of the handle E*, to admit steam to 
the opposite ends of the ram, and will then simultaneously put one 
of the cylinders in communication with the steam supply by 
means of the valve E, and the other cylinder with the exhaust by 

















means of the valve F; the steam first escaping to the chamber F2, 
and then when the valve is moved to the position shown in dotted 
lines (Fig. 2) to the exhaust. The ram may be locked in position 
by means of a rod sliding in guides and notched to receive a lock- 
ing bolt fitted to one of the guides and actuated by a hand lever, 
In a modification a pair of single-acting cylinders fitted with an 
escape valve, are adapted to work a rocking shaft, situated, say, 
near the bridge, and whose motion is transmitted by chains to 
the tiller. (July 28, 1883). 


Obtaining Impressions or Fac-Similes Representing 
mpr ons or Fac-similes KRepresen 4 
Lace, Medallions, &c.: R. Lanham, London. (4d.)|— 
An electrotype is first taken from an impression in wax, and is then 
used asa matrix for the formation of the plate. (July 28, 1883). 


3708. Manufacture and Purification of Illumina- 
t and other Gases, &c,: A. G. Henderson and J. 
A. , London. [10d.)]—This relates (1) to the condensa- 
tion and partial purification of the gas preparatory to its passage 
to the scrubber washer, (2) to the construction of the washer 
scrubber, and (3) to the recovery from the liquid deposited in the 
hydraulic main of certain illuminating properties of which the gas 
has been deprived while passing through the main, and of restor- 
ing the same to the gas before passing to the condensers and to 
the partial purification of the gas so treated. (July 30, 1883). 


3711. Machines for Breaking or Reducing Grain: 

e , Berlin. (A. C. Nagel, R. H. Kaemp, 
and L. Linnenbriigge, Hamburg). [6d. 3 Figs.|}—The discs have 
annular reducing surfaces of such width that the projections 
thereof deliver only asingle blow to the grain, the surfaces at 
their inner parts diverging from each other towards the centre of 
the disc, the rotating disc being provided with throwing ledges 
between which and the reducing surfaces is a considerable space, 
and the parts being so arranged that the entire grains flung out- 
wards by the ledges will be thrown endwise between the reducing 
surfaces and split lengthwise by a single blow of the projection. 
(July 30, 1883). 


3712. Wick Holders for Railway C e and 
other Lamps: W.P. Thompson, London. (/. Scrajfton, 
Lahore, India). [4d. 2 Figs.}—The wick holders are formed 
with one or more spikes penetrating into the wick, but capable of 
being withdrawn by their own movement or that of the wick. 
(July 80, 1883). 

3719. Screw-Hooks, Screw-Pegs, Screw-Rings, and 
Plate-Rings: S. W. and J. Richards, Birming- 
(6d. 30 Figs.|—An iron rod of the desired length to form 
both the hook and the shank is screwed at one end, and a tubular 
casing or covering of brass is drawn or threaded upon the other 
end, and the end of the casing is concealed by a washer closed 
upon the end of the casing and the iron rod. (July 30, 1883). 

3723. Doors of Gas Retorts: J. Bartle, London. 
(4d. 4 Figs.|—The aperture or recess in the door in which the 
point of the tightening screw works is made of a conical or equi- 
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ape, so that the point, while being turned, causes the 
pncrog: ge slide in semen with the face of the barrel until 
the point of the screw reaches the apex or true centre of the door 
to force it home for sealing the joint, the door being hung loosely 
at its hinge joint. (July 30, 1883). 

3725. Treatment of Bituminous Shales largely 
Impregnated with Sulphur, &c. : C, M. Irvine, Black- 
wood, N.B., and R. Slater, Blackheath, Kent. [(4d.)— 
The shales are distilled at a low heat preferably with the applica- 
tion of steam, the watery and oily distillates being condensed in 
the ordinary manner. Several methods are described of treating 
these distillates. (July 30, 1883). 


3729. Machines for Drilling or Perforating Rocks, 
&c.: A. Shedlock, New York, U.S.A. [6d._ 10 Figs.|— 
This comprises a cylindrical sliding body having an inclosing cap 
and provided with ribs arranged to work against and be guided by 
the ribs in the body and acam located in the upper end of the 
body and adapted to raise the drill holder. A spring is located 
between the drill holder and the cam. Referring to the illustra- 
tions, the cylindrical body e is provided with two series of ribs / m, 
the number in each series being equal to the number of strokes 
the drill is designed to make during one revolution, the ribs m 
being above and intermediate to the ribs 1. Ribs or projections 














on the outside of the drill holder i bear against the ribs one. The 
cam g is rotated by the gearing shown and acting against rollers, 
raises the drill holder i, compressing the spring s, which causes a 
torsional strain on the square shaft 0, and tends to turn the body 
é, and thus by friction prevents the parts from falling. When the 
ribs on the drill holder are raised above the ribs /, the cam forces 
them in contact with the ribs m (causing the drill holder to make 
a slight revolution), and as soon as the cams leave the rollers the 
projections on the drill holder fall down into the next space be- 
tween the ribs / as the drill is forcibly driven against the rock by 
the spring s. The drill reaches the rock before the body, which 
is released from the torsional strain, has had time to interfere 
with the proper action. (July 31, 1883). 

3731. Locks or Dams: W. P. Thompson, Liver- 
pool. (J. Du Bois, Penn., U.S.A.) (6d. 6 Figs.)|—This relates 
to flexible dams composed of hinged leaves controlled by the ad- 
mission of water thereunder as described in Bibbins’ (Du Bois) 
Patent 4453 of 1881. Racks and connecting pinions are distri- 
buted at suitable distances apart for compelling the dam to rise 
and fall uniformly, and the hinges are constructed so as to permit 
a limited sliding motion in the joint in adirection transverse to the 
axis. (July 31, 1883). 


3732. Apparatus for Carbonising Wood and 
Similar Substances: W. P. Thompson, London. (J. 
A. Mathieu, Detroit, Mich., U.S.A.) (6d. 4 Figs.)—This relates 
to apparatus for carbonising wood, the carbonisation in the main 
retort proceeding from the top downwards, fresh charges being 
introduced by an elevator ; the charcoal is allowed to fall into a 
tank and a blast of coal gas is driven through the mass of hot 
charcoal. (July 31, 1883). 

3742. Regenerative Gas Lighting Apparatus: A. 5S. 
Bower and T. Thorp, St. Neots, Hunts. [6d. 4 Figs.)— 
A ring-shaped burner having holes in its periphery is attached to 
a central gas supply pipe. Movable flanges on each side of holes 
screwed on the burner are employed for regulating the pressure at 
which the gas is delivered. A regenerator made up of vertical 
tubes secured to metal plates is fixed above the burner. Referring 
to the illustration, the central gas supply pipe communicates by 





an annular space with the burner b secured between two flanges ¢ 
The regenerator tubes d are secured to metal plates d?, and serve 
for the passage of the products of combustion on their way to the 
chimney. The passage of the air to the perforated air supply tube 
is clearly indicated by the arrows, the air being caused by re- 
flecting plates to impinge upon the issuing gas. The air also 
passes as shown by the arrows, down the annular space between 
the supply tube and an outer tube, through a perforated plate e 
to the inside of the flame. Air also passes directly into the globe o. 
(July 31, 1883). 


3744. Furnaces for Carbonising Woollen 8 
W, Brierley, Halifax, (. Rosskam, Scherfede, Westphalia) 








(6d. 5 Figs.)}—This comprises a series of steam heating pipes for 
heating the sieves which contain the woollen material and a 
carriage for running the sieves in and out of the furnace. (July 
31, 1883). 


3757° Mowing and Reaping Machines: E. Pratt, 
London. [2d.)—The body of the wheel is cast in a sand mould, 
and parts of the moulds which form the projections are made of 
metal so as to form what are known as chills. (July 31, 1883). 


3763. Electric Clocks: G. M. Herotizky, Hamburg. 
(6d. 9 Figs.|—The objects are to give automatically once every 
minute an impulse to the pendulum and to regulate the function 
of the electric current by means of the swinging pendulum. 
(August 1, 1883). 


3770. Gates: R. Allen, Wetvevhesngten. (6d. 4 Figs.) 
—The gate has a head and heel of wood, horizental bars of 
wrought iron, a diagonal piece of wood tennoned into the lower end 
of the heel and upper end of the head, and also two shorter 
diagonals of wood. (August 1, 1883). 


3772. Machinery for Cutting Metals: W. W. Hulse, 
Manchester. [6d. 7 Figs.|—This relates to means whereby 
either the cutting tools or the work to be operated upon are 
secured and adjusted. Referring to Fig. 1, a front elevation of a 
boring table, the slide tables 25 are fixed on the face of the base 
plate 1,and are provided with slides 26 having one or both of their 
vertical sides extended downwards. The sides and upper face of 
the slide are formed with bolt grooves for facilitating the fixing 
of the work. Theseveral slides (where more than one areem- 
ployed) are coupled together in such a manner that each slide can 
be moved independently of or simultaneously with the others. The 
traversing screws are operated from the shaft 24, and bevel and 
spur wheels as shown, and are putin and out of gear with bevel 
wheels by means of a clutch. The feed traverse and end adjust- 
ment are imparted to the boring spindle 5 by means of the feed 
screw 16, a nut (nade in two lengths for taking up play and wear) 
cone pulleys 17, 18, worm and wormwheel, bevel wheels and 
clutch 23. The feed screw can be operated manually by hand- 
wheel 24. The boring spindle is driven through the shaft 11, 
bevel wheels 12, 13, and gearing asshown. Referring to Fig. 2, the 
spindle nose has a taper socket and each end is screwed externally 
and fitted with a nut 2, a plain cylindrical portion being left be- 
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tween the two screwed ends encircled by a ring orsleeve 3, which 
can be forced endwise by nuts and as well as the spindle nose has 
holes formed in it for admitting a pin or cotter 5, which also 
passes through the taper shank 4 of the tool holder. In amachine 
for punching and shearing metals having two.rams, each ram is 
actuated by means of a lever which is operated by a cam ona 
hollow shaft, through which the first motion shaft passes, motion 
being imparted from the first to the second motion shaft and from 
the second motion shaft to the hollow shaft by spur gearing. An 
eccentric on the end of the hollow shaft may be employed for 
actuating shears. In a machine for planing the edges of plates, 
the tool carriage is actuated by means of two traversing screws 
gearing into two respective nuts carried by the tool carriage. 
Either the screws or nuts may be rotated, the two screws or nuts 
being simultaneously rotated. The tool carriage has both a wide 
horizontal and a wide vertical bearing upon and against the bed 
along which it moves, and suitable adjusting strips are applied for 
taking up thestrains and wear. (August 1, 1883). 


3776. Arrangementsand Mechanism for Grin 4 
Glazing, and Polishing Articles of Metal: R. W 
work, Manchester. (10d. 23 Figs.)—The principal feature 
consists in entering the article to be operated upon between the 
rotary grinding or polishing surface and a roller, the surface of 
which is formed of india-rubber or an endless band of elastic ma- 
terial, the elasticity of which forces the article against the 
operating surface, and at the same time holds it from moving 
except at the speed imparted to the roller or band. (August 2, 
1883). 


3777. Producing Golden Sulphuret of Antimony or 
Pentasulphide of Antimony : A.G. Brookes, London. 
(T. Sanders, Haverhill, Mass., U.S.A.) [4d.]—Native sulphide 
of antimony and free sulphur are dissolved separately in saturated 
solutions of caustic alkali and afterwards mixed together and 
heated with acid. (August 2, 1883). 


3779. Apparatus for the Regulation of the Move- 
ment of the Carbons or Electrodes in Electric Lamps: 
E. G. Brewer, London. (La Société Anonyme des Ateliers, 
é&c., Paris). (10d. 11 Figs.}—The carbons are regulated by means 
ofa frictional arrangement acting on the carbon-holders and com- 
posed of two pieces one of which is formed by a nut mounted on a 
screw and the other of a'concentric friction disc or plate very close 
to the nut and free to yield sufficiently tothe pushing action. Re- 
ferring to Fig. 1, which represents a non-focussing lamp, a central 
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vertical screw A with a quick thread is arranged to turn 
freely between two fixed pivots, and is divided into two parts by 
acollar E. The upper carbon is suspended from the nut B on the 
lower part of screw , and which in its descent communicates a 





rotary movement tothe screw A. A nut D is arranged on the 
upper part of the screw A and tends to descend and rest on the 





collar E. The prolongation I of the cores of the regulating 
bobbins J act upon a plate F situated below the collar E and whose 
movement is limited by stops G. The plate F being raised, by the 
action of the bobbins J on the cores I, is comes in contact with 
the lower face of the regulating nut D, which till then rested on 
the collar E and turned with it, and by the friction of the nut and 
plate prevents the rotation of the screw A and consequently the 
descent of the nut B and carbon. If the plate F continues to rise, it 
by means of the nut D turns the screw so as to raise the nut B and 
carbon. Fig 2 shows another modification of the lamp, in which 
the armature of the regulating mechanism acts on the cord V 
causing the friction plate T to turn ; this plate first approaches 
the plate O by reason of the screw S and arrests its motion by 
friction, thus preventing the descent of the carbon which is 
attached to the rack K and finally rotates it, raising the carbon. 
The plate O is free to move longitudinally on the shaft against 
the resistance of the spring Q. In another modification, the re- 
gulating nut D (Fig. 1) may be dispensed with, the plate F 
coming in contact with a collar fixed on the shaft A and causes 
it to recede with it. These arrangements are also shown applied 
to arc lamps, in which the movable carbon is arranged above 
the regulating mechanism, and also in which the mevable carbon 
is arranged below the mechanism, the arrangements being essen- 
tially similar to those described. (August 2, 1883). 


3782. Transmitters for Telephones: T. M. Morriss, 
London. [6d. 7 Figs.|}—The transmitter comprises a carbon 
shell made intwo parts placed together so as to form a hollow box. 
The two parts are separated by insulating material, and are con- 
nected to the conducting wires. The box or shell is filled with 
granulated coke. In a modification, the shell is perforated, care 
being taken that the perforations are not sufficiently large to allow 
the coke to escape, or any portion of the shell may be replaced by 
perforated conducting material. The form may be spherical or 
cylindrical with flat ends. (August 2, 1883). 


3785. Setting and Distribution of Type, &c.: W. R. 
Lake, London. (P. P. y Albizu, Madrid.) (8d. 6 Figs.J— 
The object is to enable the composition dictated by a single 
person to be divided between a number of compositors working 
simultaneously, and this is based upon the employment of a 
speaking tube or a telephone receiving by means of clockwork a 
series of movements at equal intervals in front of a number of 
speaking tubes or telephonic wires extending to a similar number 
of operatives each of whom composes the successive sentences or 
parts of sentences which he hears. (August 2, 1883). 


3790. Automatic Brakes for Tramway Cars, &c.: 
E. B. Price, Portrush, Antrim. {6d. 5 Figs.|—This con- 
sists of a centrifugal governor and friction clutch so combined 
and arranged in connection with the brake blocks as to remain 
inoperative whilst the vehicle is travelling at the proper speed 
but to be brought into operation by the centrifugal action and 
cause the brakes to be automatically applied when an excessive 
speed is obtained. (August 2, 1883). 


3791. Direct-Acting Pumping Engines: W. Clark, 
London. (E.G. Shortt, Carthage, N.Y., U.S.A.) (8d. 8 Figs.J— 
The steam pump consists of a cylinder open at both ends and 
having its ends surrounded by independent chambers, a plunger 
working in the cylinder, a valve opening outward from one of the 
chambers, a valve opening outward from one end chamber and 
inward to the other endchamber. (August 2, 1883). 


3794. Applying Printed De: s to Stoneware, &c.: 
J. Miller, Glasgow, ([4d.)—The designs painted on paper are 
applied to the stoneware and a volatile liquid applied to the back 
of the paper, which liquid passes through the paper and softens 
the ink or pigment. (August 3, 1883). 

3795. Lifeboats: G. Skelton, London: [6d. 5 Figs.|—A 
bulkhead is provided at a suitable distance from each end of the 
boat to render the ends air-tight, and reverse frames of curvilinear 
shape, which are plated over to form side air-tight chambers ¢ 
bulging inwards, are provided at each side of the boat. The side 











chambers are continued from the fore to the aft bulkhead, and 
are securely attached to them. The side and end compartments 
are provided with man holes having air-tight covers and screw 
plugs at the bottom. Double wales k/ worked round the gun- 
wales, are bolted through and through with clenched bolts, and 
are covered with a board nm. (August 3, 1883). 


3797. Screw Nuts and —_“_ we - for Locking 
or Fastening the Same: J. Heap, ton-under- 
Lyne. [6d. 5 Figs.|—One end of the nut is coned and slits ex- 
tend from this end some distance towards the other end. This nut 
is used in connection with a washer or another nut formed with 
a conical recess into which the conical end of the nut enters . 
(August 3, 1883). 

3798. Mills with Vertical Runners for Grinding 
Paint, &c.: T.T. Crook, Bolton. [6d. 7 Figs.|—A bevel- 
wheel working into bevel wheels firmly secured to the bosses 
of the edge runners is placed on the vertical pan shaft and drives 
the edge runners. ‘fhe revolving pan is placed on a vertical shaft 
driven from the engine. The edge runners are carried on the 
usual eye shaft provided at the ends with slide blocks working in 
slides provided at the tops with adjustablestops. (August 3, 1883). 


3799. Weighing Apparatus for Granulous, Pulveru- 
lent, and Liquid Materials: H. J. Haddan, London, 
(C. Munnem, Cologne-on-Rhine). [8d. 12 Figs.]—The object is 
to automatically weigh the material introduced into it and at the 
same time to indicate each evacuation on a counting apparatus 
connected with it. (August 3, 1883). 


3806. Apgereees for Printing from Engraved 
Plates: J. H. Johnson, London. (H. F. Marcilly and 
Utzschneider and Co., Paris). {6d. 3 Figs.)—This consists in 
the employment of automatic inking and scraping or writing 
apparatus of special construction. (August 3, 1883). 

3807. Railway Passenger Carriages, Cars, or 
Saloons: T, Clapham, eighley, Yorks. (W. H. 
Holmes, Chicago, Ill., U.S.A.) (6d, 3 Fgs.]—The cars are ccn- 
structed with an interior side communication or passage from 
end to end of the carriage which is fitted with washing accommo- 
dation, water heating apparatus, means for extinguishing fires, 
and with lavatories. (August 3, 1883). 

3809. Machines for Rivetting Umbrella Frames, 
&c.: W. Clark, London. (D. M. Redmond, Philadelphia, 
U.S.A.) (6d. 5 Figs.|—This consists in the combination of a 
plunger, feed rolls, knives, and other accessories, operated by a 
lever mounted in aframe and driven by hand or power. (August 
3, 1883) 

3811. Railway Chairs, &c.: S. Leadbeater, Leeds. 
[6d. 4 Figs.)}—The chair isformed on one side to receive the 
rail, and the other side is bevelled off to receive a metallic Key, the 
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other side of which fits the other side of the rail. The key is pro- 
vided with a web arranged to slide in a groove in the bevelled side 
of the chair. Referring to the illustration, the rail a is secured 





by the chair b and the metallic key c, which key is provided with 
a broad web sliding in a groove in the inclined side of the chair. 
The key c is retained in place by a wedge or cotter d. The key 
may be furthersecured by the bolt /. (August 4, 1883). 


3820. Treatment of Liquors Produced in the 
Ammonia- Process, and Obtaining Hydro- 
chloric Acid therefrom: lL. Mond, Northwich, 
Cheshire, [4d.}—The liquor, after fully carbonising the soda is 
concentrated, the crystals of chloride of sodium being separated, 
and the residue being treated with sulphuric acid, sulphate of 
ammonia, and hydrochloric acid being formed. (August 4, 1883). 


3821. Gas Generating Furnaces: L. Mond, North- 
wich, Cheshire. {6d. 4 Figs.]—The air is admitted under 
pressure through grates or slits extending along one or more sides 
of the gas producer, and placed above the clinkering orifice. Re- 
ferring to the illustration, air and steam are delivered to the pro- 
ducers from the pipes D through the grids or grates E extending 





along the entire length of the chamber; F Fare working or poking 
holes, closed with flaps, for working the fuel down; G is a hollow 
hearth raised above the working floor, and preferably filled with 
water to form a seal against the escape of the gases, to cool the 
clinker, and produce steam. The producer is preferably of 
rectangular form with two front or front and back walls, which 
are preferably perpendicular for a short distance downwards, and 
then incline toward each other. The front and back can be readily 
gotat. (August 4, 1883). 


3822. Treatment of Drawings or Designs Printed 
upon Paper, &c., to Imitate Stained, Ground, Cut, or 
Embossed Glass, &c.: G. Rydill, London. {6d.)—One 
or more sheets of paper are placed one behind the other in order to 
bring up the colour of the front translucent printing, and are 
placed between two sheets of glass. This relates also to rendering 
the paper translucent, to piercing designs on paper, and to print- 
ing with asbestos. (August 4, 1883). 

3826. Treatment of Brewers’ Yeast: J. S. Lord, 
Newark-on-Trent, (2d.)—The yeast is first pressed, then 
mixed with a saturated solution of carbonate of lime, again pressed 
and the moisture driven off. (August 4, 1883). 


3835. Apparatus for Counteracting the Thrust of 
Screw Propeller and other Shafts: G. A. Teulon, 
London. (6d. 7 Figs.]—The thrust of the shaft is counteracted 
by the regulated pressure of steam, gas, air, or other elastic fluid 
exerted upon a disc or piston fixed or formed on the shaft, and 
revolving in a closed chamber against a fixed abutment ring. 
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The illustration shows one method of carrying this into effect. The 
pair of coupling discs A (which connect together two lengths of 
screw shaft) are combined to form an annular piston revolving in 
a closed chamber, SS is a steam space, and E E the exhaust 
spaces. B are the handles of a reducing valve for regulating the 
pressure of the admitted steam. By means of the handle C, steam 
can be admitted to either side of the dises A. (August 7, 1883). 


3836. Apparatus for puvens, Nipping, or Hold 
ing Cables or Ropes: F.C. Guilleaume, Cologne-on- 
Rhine. (4d. 4 Figs.]—The apparatus is constructed of a fixed 
frame having a curved and grooved surface, against which is 
situated the similarly curved and grooved surface of a loose pulley, 
both curved surfaces being formed according to the Archi- 
medean spiral. (August 7, 1883). 

3840. Taps or Cocks: S. Defries, London. [6d. 3 Figs.] 
—The cock is made with a shank closed or solid at the butt, and 
with a branch to receive any suitable form of cock, the outlet of 
this cock being provided with any convenient union for attaching 
the tube or pipe leading tothe pump. (August 7, 1883). 

3656. Production of Soda Crystals in the Manu- 
facture of Soda by the Ammonia Process: C. D. 
Abel, London. (La Société Anonyme des Produits Chimiques 
de Sud Ouest, Paris). [4d.]—The solution of bicarbonate of 
soda is boiled, hot water added and stirred, a solution of carbonate 
of soda being produced, and the soda crystals being allowed to 
crystallise out. (August 8, 1883). 


3859. Breechloading Smal] Arms W, M, Scott 





(6d. 15 Figs.]—This relates 





and C. Proctor, Birmingham. 

arrang ts (1) for effecting the cocking of the hammers of 
drop-down guns on the raising of the breech ends of the barrels 
from the break off for the purpose of charging them, and (2) for 
adjusting the ‘‘ fore end” to or tightening it upon its abutment 
on the body of the gun, to compensate for the wear of the bearing 
parts of the joint and loop. (August 8, 1883). 


channels in terra-cotta slabs prepared as above and inclosed in the 
conduit. (November 20, 1883), 


5699. Steam Generators: H. J. Allison, London, 
(J. E. Culver, Jersey City, N.J., U.S.A.) [6d. 7 Figs.)—The 
cylindrical shell A of the boiler incloses a water space B and a 
steam space C. The shell A is provided with a feed water pipe D, 
a steam pipe E, and a safety valve F, and contains within the 
water space B, a multitubular structure G consisting of two 

hambers connected by tubes. The furnace is provided with a 





$861. Machinery for W: and pezing Textile 
Materials in Dye Works, &c. : . E. Gedge, Lond 

(J. Chavanne, E. Bruyas, and J. P. Balme, St. Etienne, Loire). 
(6d. 3 Figs.}—The apparatus is constructed on the principle of the 
centrifugal force hydro-extractor, and comprises an open circular 
metallic box in which rotates with great rapidity a circular cage 
ia) by a vertical shaft actuated by conical gearing. (August 8, 
1 . 


3874. yoy Be Arms: T. Horsley, 
York, and C. Pryse, B ham. (6d. 6 Figs.)—This 
relates to apparatus for cocking the hammers of drop-down guns 
on lifting the breech ends of the barrels for loading and for in- 
creasing the tension of the main springs and leaving the cocked 
hammers free to fall on closing the barrels after charging. (August 
9, 1883), 


3884. Manufacture or Precipitated Feemtete of 
Lime and Recovery of Sulphur from Waste: 
W. Weldon, Burstow. (EF. Lombard, Marseilles). [(4d.]— 
Dicalcic phosphate is precipitated from a solution of phosphate of 
lime in hydrochloric acid by a solution of calcium sulphydrate. 
The alkali waste is employed as the raw material from which the 
solution of calcium sulphydrate is obtained. (August 10, 1883). 


3894. Steam and other Pistons: A. Maclaine, Bel- 
fast. (6d. 7 Figs.}—Gunlock, C, or other short springs are in- 
serted inside the metallic packing rings, described in Specifications 
408 and 2802 of 1883, so as to aid the coil springs in expanding the 
packing rings circumferentially. (August 11, 1883). 


$3915. Incandescent Electric amps : G. F. Red- 
fern, London. (4. Bernstein, Boston, U.S.A). (6d. 5 Figs.) 
—This relates to the manufacture of hollow carbon cylinders, and 
to the manner of uniting these carbons to the conducting wires. 
Suitable organic substances such as paper are cut into sheets 
rolled into the desired cylindrical form and carbonised. Pre- 
ferably the fabrics or other organic substance having the form of 
sheets is cut into strips; one side of the strip is pasted over with 
a carbonaceous cement such as gum or paste, and the strips are 
rolled upon acore or mandrel of suitable size, so as to form two or 
three superposed layers, and as soon as the cement is dry, the 
cores are withdrawn, and the cylinders placed in iron boxes filled 
with powdered plumbago, or charcoal and carbonised. As shown 





in the illustration, the carbon cylinder is held ina vertical position 
by large carbon sockets D and E, which connect it to the con- 
ductors Band C. If acurved hollow carbon is desired, knitted 
or braided tubes made from organic fibres are put upon cores, 
covered witha carbonaceous cement, and as soon as the cement is 
dry, the cores are withdrawn and the tubes are carbonised as 
before. The sockets D and E are provided with holes at each end, 
one large to receive the filament, and the other smaller to receive 
the conductor, the two holes being united by a countersink taper- 
ing from the larger to the smaller hole, the conductors having a 
tapering head adapted to fit this countersunk part. One conducting 
wire is connected to a metallic socket, whilst the other passes 
through a screw in the centre of the socket and terminatesin a 
flat head. (August 1%, 1883). 


3923. Obtaining Ammonia, T: Matters, and 
Combustible Gas from Coal, &c.: Mond, North- 
wich. (4d.)—The entire combustible matter is converted into 
gases at one operation, by passing through such fuel, air mixed 
with a large excess of steam or water, so as to maintain the 
temperature of combustion at a dull red heat throughout the mass 
of burning fuel. (August 13, 1883). 

4017. Stop Valves: J. A. and J. Hopkinson, York. 
(6d. 5 Figs.}—The valve box lid is connected to the body of the 
valve box by a joint sufficiently near to the valve seat to permit 
the two disc faces of the valve when forced toward each other to 
be thus held while the valve is partially inserted or introduced 
between the valve seats or withdrawn therefrom. (August 18, 


4207. Production of a New Solid Base by Reaction 
of Aldehyde and Hydrochlorate of Aniline or their 
Equivalents: J. Imray, London. (Actien Gessellschaft 
fiir Anilin-Fabrikation, Berlin). (4d.)—The bases are produced 
by the reaction of aldehyde, para-aldehyde, aldol, acetal, or croton- 
aldehyde upon the salts of aniline, toluidine, anisdine, or naphthy- 
lamine, and these bases are converted into the corresponding 
chinaldines. (August 31, 1883). 

4408. Treatment of Hops, and Apparatus therefor: 
G. F. Redfern, London. (/. Slama, Tachau, and F. 
Feliz, Kauth, Austria). (6d. 8 Figs.]}—The hopflowers, previous 
to being boiled with the wort, are separated into small particles 
by a machine comprising a tearing cylinder and counter knives. 
(September 14, 1883). 


5453. Housing and Insulation of Electrical Wires 
Beneath the Surface of the Ground: H. J. n, 
London. (C. C. Gilman, Eldora, Iowa, U.S.A.) (6d. 4 Figs.)— 
This consists of an underground insulating water-tight conduit 
composed of cellular terra-cotta, saturated with asphaltum, in- 





closing and insulating one or more electrical conductors. The 
terra-cotta is composed of clay and made porous or cellular as de- 
scribed in Specification 4634 of 1881. The illustration is a vertical 
section of the conduit. The conductors are laid, as shown, in 





lining of firebrick, which may be inclosed in a water hood. Air 
is admitted by the pipe H%, the tubes J intercross one another 
and connect the opposite sides of the water hood. The shell & 
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forming the ‘‘annexed boiler’ incloses the steam space C anda 
portion of the water space, and is separated from the rest of the 
shell by a horizontal partition. The steam pipe E is arranged cen- 
trally within the small flue M, forming an ejector for drawing the 
products of combustion from the furnace onward and mingling 
with them. A check valve prevents the draught being reversed 
when the mixture is employed to drive an engine. A spray of 
water can be drawn from the boiler by the pipe m+ to cool the 
furnace gases, M!is a large exit flue. (December 11, 1883), 


5709. Manufacture of Hydrogen Gas: S. Pitt, 
Sutton. (F. J. Jerzmanowski, New York, U.S.A.) [6d. 
4 Figs).—The process of producing hydrogen and carbonic oxide 
consists in causing a jet of liquid hydro-carbon and steam to pass 
through a chamber containing heated lime, and then through a 
chamber containing hot anthracite or its equivalent, thereby 
converting the carbonic acid into carbonic oxide. See also 
abridgment of Specification 2544 in this week’s issue. (December 
11, 1883). 

5717. Electric Low- Water Alarms for Steam Boilers, 
&c.: A. M. Clar (J. McKenna and H. Carley, 
Long Branch, N.J., 1 Fig.)—When applied to 
steam boilers the action of the apparatus depends upon the fact 
that the steam in the boiler is always of a higher temperature than 
the water, a mercury bulb being so arranged that steam will reach 
the bulb only when the water has fallen too low, and serving to 
complete an electric circuit. (December 12, 1883). 


5773. Refrigerator Cars; C. C. Palmer, Oakland, 
Cal, U.S.A. [l0d. 10 Figs.)}—The process of refrigerating the 
air consists in compressing air within one or more compartments, 
compressing a volatile fluid in a compressor driven by the com- 
pressed air, cooling the compressed fluid and expanding the same 
under a partial vacuum in a refrigerator. This contains thirty- 
nine claims. (December 18, 1883), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Water Suppiy or Sypney.—A service reservoir in con- 
nexion with the Sydney Water Works is now being built 
at Waverley, on a oe sandhill in the Waveney reserve, 
the highest point which could be obtained for the purpose. 
Mr. Jaggers, the contractor, had many difficulties to con- 
tend against in bringing the work to its present stage, the 
greatest being the task of keeping back the sand, which, 
with every breeze, was tossed about and settled into the 
excavation made. The design of the reservoir, which was 
carried out in the Department of Harbours and Rivers, is 
that of a large circular well with two inner circles of 
pillars to support the roof, and in the centre a tower. 
The floor was made of concrete 18 in. in depth, covered 
with 9in. of brickwork. The floor level is 340 ft. above 
high-water mark, and at this elevation the reservoir will 
be able to supply water with a first-class pressure, to al 
the houses built on the high levels in the district. The 
dimensions of the reservoir are 106 ft. 9 in. in diameter, 
and in depth 20 ft.,and it will be capable of containing 
about 1,000,000 gallons, The roofing will be formed bya 
series of concrete arches, springing from iron girders sup- 
ported on brick piers or pillars fifty-two in number, 
from two interior rings within the circular wall. 


INTERNATIONAL HEALTH EXHIBITION.—The great  in- 
terest manifested in the Exhibition is shown by the fact 
that application has been made, by British exhibitors 
alone, for space five times as great as that actually at the 
disposal of the Executive Council. On the 15th of this 
month the first goods would be admitted. The French 
Government has appointed a commission, and Italy will, 
itis hoped, take an active part. A portion of the Educa- 
tional Section of the Exhibition will be located in the 
Central Institute of the City of London Technical Guilds, 
the handsome building in course of erection in the Exhibi- 
tion-road. In the Dress Section the most popular exhibit 
will probably prove to be a series which is being prepared, 
illustrative of English dress of all ranks of life, from the 
time of the Conquest to George IV. An International 
Congress on Education will be held, and conferences and 
lectures will conduce to the elucidation of the subjects of 
the Exhibition. It is also proposed to have a library and 
reading-room in connexion with the Exhibition, which 
will be open to all visitors, under proper regulations, 
while the Exhibition is open. The library will consist of 
books on various subjects comprised in the classification of 
the Exhibition, both English and foreign. Application 
has been addressed to foreign and colonial Governments, 
asking them for copies of reports and statistics on sanitary 
and educational matters, and a circular is being sent out 
to authors and publishers requesting them to contribute 
works of a similar character, 
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CANADIAN PACIFIC RAILWAY. 
No. II. 

Dawson Rovte. 

To complete the history of the communication 
between the older parts of Canada and the new 
North-West, to explain some of the reasons for the 
antagonism of some parties to the Canadian Pacific 
Railway as proposed by the founders of the Con- 
federation, and to fill up the story of the acquisi- 
tion and settlement of the country, it is necessary 
to go back a little in point of time, and to sketch 
the first attempt on the part of Canada to open up 
to immigration the broad acres of the prairies, and 
to force a direct road through the forbidding wil- 
derness that lay between Lakes Superior and 
Winnepeg. In 1857 the Government of the United 
Provinces of Upper and Lower Canada, in antici- 
pation of some day making a closer political alliance 
with the territory of the Hudson’s Bay Company, 
determined upon an exploration of the country 
between the head of the St. Lawrence navigation 
on Lake Superior and the Red River of the north. 
The party was under the charge of Mr. Gladman, 
assisted by Professor Hind as geologist, Mr. Na- 
pier as engineer, and Mr. Dawson as surveyor. 
The primary object of the expedition was to find 
out the facilities for opening up a cheap routethrough 
British territory, to the Red River Settlement ; 
the idea being to construct a road from Lake 
Superior, perhaps 160 or 200 miles long, to Rainy 
Lake, which was supposed to be navigable for about 
140 miles, with its allied waters, and then a road, 
probably 100 miles long from this navigation, to 
the Red River valley. 

There were three known routes in Canadian ter- 
ritory by which Rainy Lake might be reached from 
Superior, the most western being the old North- 
West Fur Company’s canoe route by the Pigeon 
River and the international boundary between the 
States and Canada. To avoid the obstructions on 
the lower part of this river, the North-West Com- 
pany constructed a road 84 miles long from Grand 
Portage Bay of Lake Superior, to join the river 
above the falls, above which the height of land 
was reached by the river and a chain of lakes near 
to one of the sources of Rainy River, by which 
over many a gaye fall, rapid, and cas- 
cade Rainy Lake was ultimately reached in 220 
miles from Lake Superior. A second route, the 
most eastern of the three, was by Current River, 
which falls over a precipitous slate ledge into 
Thunder Bay on Lake Superior, and the third, the 
middle route, the one ultimately adopted, was by 
the Kamanistaquia River, which was known as the 
Hudson’s Bay route because that company always 
used it for the transportation of their merchandise 
into the interior. The Kamanistaquia is one of the 
finest and largest rivers of the 220 that empty into 
Lake Superior, and excepting the bar at its mouth is 
navigable for good-sized vessels drawing not over 
8ft. or 10 ft. of water, to Point de Meuron, 11 miles 
from its mouth. At this place is a fort built by 
Lord Selkirk, and here the rapids commence, con- 
tinuing to the foot of the great Kakabeka Falls, 
25 miles by the winding of the river, but only 
17 miles in an air line from Lake Superior. Kaka- 
beka is a glorious cataract, with a fall of 119ft. and 
a general breadth of 350ft., the Niagara of the 
north. In the next 20 miles the route rises amidst 
some grand scenery 188 ft. to Little Dog Lake, and 
in the falls and rapids overcome by a short portage 
between Little and Big Dog Lake there is a descent 
of 348 ft. ; this extensive sheet of water, over 200 
square miles in area, being 708 ft. above Lake 
Superior and in an air line not over 24 miles from 
it. The view from the Great Dog is one of the 
finest in America. Little Dog, 348 ft. below his big 
brother, lies at your feet, surrounded by an un- 
broken pine forest dotted with groves of aspen and 
birch, as far as the eye can reach. Above thisthe 
country is flatter and swampy, and Big Dog River, 
which according to Indian custom is so named from 
the lake it runs into, is so sluggish that for 25 miles 
there is only a difference of 6 ft. in the height of 
the water. Following the river this distance the 
canoe route reaches the height of land known as 
the Prairie Portage, 887 ft. above Lake Superior, 
and by the route 87 miles distant. The whole of 
the country above the Kakabeka Falls belongs to 
the Laurentian series of rocks, and a line drawn 
from the falls to Thunder Bay would mark nearly 
the junction of this formation with the upper or 
Huronian slates which rest upon them. Prairie 
Portage is about two miles across, level, with a 








sandy soil, and the timber that was once luxu- 
riant throughout the district is burnt off by suc- 
cessive forest fires. Three miles beyond this 
the Savanne River is entered and is navigable 
for 20 miles into the Lac des Milles Lacs, an ex- 
tensive lake stretching away 30 miles to the north, 
whence it ultimately empties into Hudson’s Bay. 
This fine sheet of water, 832 ft. above Lake Supe- 
rior, has its shores well timbered with spruce and 
poplar, and the canoe route crosses it for 25 miles 
to a short portage only 300 yards between it and 
Lake Baril, which is eight miles wide and only 18 in. 
in height above the Mille Lacs. Over a series of 
lakes with short portages between, 35 miles are 
passed tothe great Sturgeon Lake, by far the most 
beautiful of the series, across which the canoe 
route is 16 miles to its outlet, by which in 15 miles 
further Pine Lake is reached, 200 miles by the 
route from Lake Superior and 505 ft. above it. 
This lake, seven miles wide and very deep, dis- 
charges into Macan River, which, after a preci- 
pitous passage of 20 miles, flows into Maneukan 
Lake, and this again empties into Rainy Lake, a 
fine expanse of water 40 miles across by the route, 
but stretching double that distance in a north and 
south direction. It is very deep, studded with 
numerous islands, and forms towards the south the 
international boundary. In consequence of this in 
1826 it was instrumentally surveyed by the Boun- 
dary Commissioners, and Dr. Bigsby, the surgeon 
and geologist of the expedition, contributed some 
valuable papers on the topography and mineralogy 
of the district. Where Rainy River issues from 
the lake it is a broad rapid stream with low alluvial 
banks clothed with a rich second growth of timber, 
its general course a few degrees north of west, and 
its length 80 miles by the windings of the river and 
60 in an air line. It forms for its whole length the 
international boundary, and the north or British 
side has been for years the camping ground of a 
numerous and saucy tribe of Indians, whose pre- 
sence was formerly a source of much inconvenience 
and who still number 1500 souls. The river valley 
forms a delightful contrast to the barren shores of 
the lake above. All nature seems richer and dif- 
ferent in these luxuriant meadows than in any 
other portion of the route from Lake Superior, 
and Professor Hind remarks that you can hear 
more birds sing here in ten minutes than on the 
whole journey from Rainy Lake to the Kaka- 
beka Falls. The British side of the stream especially 
offers an inviting field for agricultural operations, 
wild oats and grasses attain anastonishing size, whilst 
cereal and root crops seem especially suited to the 
soil. Two miles below the outlet of the lake, at Fort 
St. Francis, is a magnificent cascade, the water falling 
23 ft., and is the only obstruction that exists to the 
navigation of the river and the lakes above and 
below for 170 miles. The river preserves a uniform 
breadth of from 250 to 300 yards, the current being 
barely perceptible, and the banks are from 15 ft. to 
60 ft. above the river. Rainy River runs through 
a reedy delta into the Lake of the Woods, a very 
large sheet of water, but most irregular in shape. The 
north-west angle of this lake by a series of blunders 
was made the starting-point of the international 
boundary, and hence the ugly jag in the boundary 
to reconcile this point with the description errone- 
ously assigned to this line. The Lake of the Woods 
from the outlet of Rainy River to its own outlet 
into the Winnepeg River, is 72 miles across, and the 
whole length from the eastern point of Rainy Lake 
to Rat Portage of the Winnepeg River, is navigable 
fora good class of steamers excepting the one ob- 
struction named at Fort St. Francis, the canalisa- 
tion of which was proposed by the first explorers, 
though few perhaps expected that it would ever be 
seriously attempted. ; 

From Rat Portage by the course of the Winnepeg 
River is 165 miles to the lake of the same name, and 
this is the most difficult and dangerous part of the 
whole route. The river flows through a desolate and 
irreclaimably rocky waste, with neither forest nor 
any other source of employment or wealth to invite 
or maintain a population, whilst its numerous falls 
andrapidsrender the navigation of the riveruncertain 
and dangerous. The total descent from the Lake of 
the Woods is 349 ft., and some of the great chutes 
as they are called in its course present the wildest 
and most sublime scenery, displaying every variety 
of tumultuous cascade and foaming rapid, with 
treacherous eddies, whitened with foam, or huge 
swelling waves rising green and massive over the 
hidden rocks. No language can describe the as- 








tonishing variety of the landscape, or do justice to 





this “miracle of nature,” as Lord Dufferin happily 
describes this lovely but lonely river. Excepting 
the passing voyageur who dreaded its impetuous 
fury, not many have traversed this inhospitable 
district, and fewer still for the future will care to 
wander over its sullen isolation. At certain seasons 
the Indians come to fish at the foot of the different 
rapids, to make inroads upon the flocks of wild 
geese and ducks that periodically congregate here, 
or to collect their winter stock of wild rice which 
covers thousands of acres along the river bank. But 
animal life is scarce, and the wild rabbit is almost 
the only representative of the quadruped world. 

Ten years elapsed after this exploration, when in 
1867 the confederation of the old provinces and the 
acquisition from the Hudson’s Bay Company of the 
north-west territories again required some action to 
be taken. The same engineer, Mr. Dawson, was 
selected, and this time his instructions were to lay 
out a practicable road from Fort William on Lake 
Superior to Fort Garry on the Red River, utilising 
the great lakes that lay between them, and improv- 
ing the portages so that passengers and goods might 
be economically transported. It was proposed to 
improve the navigation of the lakes and rivers by 
drains and other works, so that steam launches 
might be used on the smaller lakes, and large side- 
wheel steamers upon the two large ones, and the 
intermediate land links were to be made available 
for horses and vehicles, but without going to any 
great expense, or deviating too widely from a direct 
line. Mr. Dawson’s report, published in 1868, pro- 
posed to construct a road 40 miles long from Lake 
Superior, crossing the Kamanistaquia River at right 
angles and following one of its tributaries, the 
Matawan, to its parent Lake Shebandowan, towards 
which a southern prolongation of the Lac des 
Milles Lacs, west of the height of land between 
Hudson’s Bay and Lake Superior, comes within a 
quarter of a mile. The route forward to Rainy 
Lake, 96 miles, is not materially different from the 
one previously taken except that in places, parallel 
lakes were employed and better portages selected. 
From the north-west angle of the Lake of the Woods, 
the route of the old road selected in 1859 was 
followed across the intervening marsh between the 
lake and Red River, avoiding altogether the Winne- 
peg and its desolate neighbourhood. The total 
length of the Dawson route as now arranged was 
443 miles, made up of 306 miles of lake navigation, 
seven miles of portage in eight different places, and 
130 miles in the two roads at the east and west 
ends of the line. To do away with all these portages 
and convert the whole into one navigation, the 
engineer estimated would require a total lockage of 
425 ft., being something less than the Rideau 
Canal, which has 446 ft. in 126 miles, the Red River 
route being nearly twice as long. 

A commencement was at once made on the works, 
and before the end of 1867 the engineer had six 
miles graded from Fort William. In May, 1868, 
an Order in Council was passed directing further 
explorations to be made by Mr. Dawson, the princi- 
pal change from the Hudson’s Bay route being the 
adoption of Lake Shebandowan instead of the more 
northerly line by Dog Lake, but simultaneously 
with these instructions being given, the Government 
received information of the terrible distress prevail- 
ing amongst the people on the Red River from the 
destruction of their crops by locusts, and the un- 
availing efforts being made by charitable persons to 
adequately relieve their sufferings. The immediate 
construction of the road, especially of the part from 
the Lake of the Woods to the Red River, seemed 
to the Government the best means at once to find 
remunerative employment for the working classes, 
and to push on an important public work now 
admitted to be a necessity, and an Order in Council 
was at once passed, authorising the energetic con- 
struction of the road. In a short time considerable 
progress was made with the work, and before the 
end of 1869 a good road was complete for the first 
twenty-five miles from Fort William, and a further 
ten miles was practicable towards Lake Sheban- 
dowan. As the winter was coming on, the parties 
were being disbanded, excepting a few men left to 
complete the bridges over the Matawan and the 
Kamanistaquia. This last is rather a heavy struc- 
ture, the channel of the river being 324 ft. wide and 
11ft. deep. The piers in the water require to be 
of unusual solidity, as large masses of ice, often 
5 ft. in thickness, and impelled by the rush of the 
Kakabeka Falls, would sweep away any but the 
strongest work. The total length of the bridge is 
414 ft., and there are 32,000 cubic feet of timber, 
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1400 cubic yards of stone, and 8000 Ib. of iron bolts 
used in its construction. 

In the mean time a new danger had sprung up at 
the Red River. An insurrection on a formidable 
scale had broken out, headed by a half-breed of the 
name of Louis Riel, and any quantity of Fenians 
and American sympathisers were, according to 
accounts, ready to assist him, and to prevent the 
country from being absorbed by Canada. An ex- 
peditionary force of British regulars and Canadian 
volunteer troops under General (now Sir Garnet) 


Welseley had been despatched, and as they were | 


forbidden to pass through any part of United States 
territory, they had to be conveyed through the as 
yet untravelled and little known region of the 
Dawson route. The difficulties of this may be 
judged from the fact that on two previous occasions 
when troops had been sent to the Selkirk settle- 
ment, they had been transported by Hudson’s Bay, 


and the governor of that company, in a written | 


communication to the Imperial Government, had 
declared the Lake Superior route to be impracti- 
cable for anything larger than a birch canoe, which 
it was conceded was not adapted for a military 
expedition. Notwithstanding this opinion, the 


Canadian Government determined upon trying the | 


experiment, and the whole force of workmen em- 
ployed upon the new road were detailed for the 
duty of preparing boats and making arrangements 
for the passage of the military contingent. Every 
effort was now made to improve the Dawson route. 
As soon as the snow was off the ground 250 men 
were at work, and by May 25th, four companies of 
the 60th Rifles arrived to assist them. Voyageurs 
accustomed to the canoe and to the portage were 
pressed into the service, and before the main body 
of the troops arrived, 700 men were at work with all 
necessary commissariat arrangements, breaking their 
way through the great forest, and each day diminish- 
ing the obstacles over 500 miles of lake and rocky 
solitude. Suddenly a new difficulty arose. In the 
early part of May, the weather being exceedingly 
dry and warm, the woods in several places were 
found to be on fire. On the 18th a terrible gale 


(For Description, see Page 270.) 


perseverence were rewarded, the difticulties were 
removed, the boats for the expedition, twenty- 
eight in number, were got ready and launched, and 
before the end of June everything was ready on 
Lake Shebandowan for the forwarding of the ex- 
pedition. 

The passage of these troops over the new half- 
finished road, their long boat journey over lakes of 
uncouth name, their numerous portages where the 
boats and all their provisions and accoutrements 
had to be carried from one lake to another, where 
but a year before, excepting the solitary fur trader, 
a white man’s foot had scarcely ever trod, was made 
without accident, and was attended with even less 
discomfort than is usual on such expeditions. The 
story has been told by Butler in his ‘‘Great Lone 


| Land,” and by other officers who were attached to 


the expedition, and it reads like a romance. Their 
safe arrival was looked upon by the half-breeds of 
the Red River, men who knew well the difficulties 
and dangers of the forest and the stream, as a simple 
| impossibility, a foolish undertaking to be attempted 

and abandoned in a month, and when the bugles of 
| the 60th sounded under the walls of Fort Garry, 
the soi-disant governor and his staff, disturbed at 
their breakfast, had scarcely time to escape by the 
| postern gate and make the best of their way in the 
| greatest hurry to the friendly American soil. 
| Garry was deserted, and the sudden and mysterious 

disappearance of the rebel flag and the sight of the 


old Union Jack from the flag-pole was the first | 
| intimation to the surrounding country that the brief | 


authority of Mr. Louis Riel wasat anend. General 
| Wolseley’s expedition had finished their work just 
| when they expected to begin it. After staying 
| some time to be satisfied that the rebellion was put 


| down, the British troops returned in safety in the | 


fall of 1870 over the same route, leaving the 
| Canadian volunteers to watch any symptoms of dis- 
| satisfaction. The Dominion authorities were placed 
| in quiet possession of their allotted departments, 
| and the restless half-breeds ceased from troubling. 

| Immediately after the passage westward of this 
| expedition in 1870, the works of permanent con- 


sprung up, and the conflagration became general. | struction along the eastern section especially were 


Most of the huts and shanties of the men were 
destroyed ; the fire swept along the newly-opened 
road like a flue prepared for its passage, and flakes 
of burning bark fell upon the inflammable wooden 
bridges. It was a struggle of life and death for the 
men to save the road and their means of obtaining 
succour and supplies, and their steady desperation 
spared the property of the country and their own 
lives. A welcome rain succeeded, but one scourge 
was only removed to make way for another. The 
rains continued, the rivers and lakes were over- 
filled, the low lands were flooded, and the newly 
made and unballasted roads were impassable. The 
workmen suffered from the disturbance of their 


| resumed, and by the time that the troops returned, 


| the 45 miles of road from Shebandowan Lake to 

| Superior were in excellent order, with plenty of 

| teams and travel upon it to redeem it from its 

| former solitude. The works at the west end were 

| not so far advanced. Both going and returning the 

| troops went by the Winnepeg River, and since the 

| operations upon it during the locust year, 1868, but 

| little more than a bridle path had been made 

| through the bush. This now was opened out, and 

| by the end of the fiscal year, June 30, 1871, both 

| of the land sections (140 miles) were completed, 

| and at the portages 12 miles in total length were | 
graded for horse traffic. The row-boats used for | 


Fort | 


lakes ; four steam launches were in operation on 
Shebandowan, Lac des Milles Lacs, and two other 
lakes in the same series, and three other small 
streams were nearly ready for other portions of the 
route ; contracts had been made for two powerful 
steamers for the Lake of the Woods and Rainy 
Lake, and arrangements were completed by which 
emigrants could be forwarded from Toronto to Red 
River for 30 dols. each, the route being : 
Miles, 
Toronto to Collingwood by Northern Rail- 
way eer Mine re an eee eat 
Collin wood to Fort William, steamer 
Fort Wiiliam to Lake Sheband»wan, wa- 
gons... me se ie oe 
Shebandowan to north-west angle, broken 
navigation _... is os tad Pe 
Lake of the Woods to Fort Garry by wa- 
gons ae eco eee eee . 


95 
532 


45 
311 


95 

Total.. 1078 
The route was practicable though primitive, and 
in this state was publicly opened June 15, 1871, 
and by the close of navigation 604 passengers had 
passed over it. The next season saw three addi- 
tional and more powerful steam launches on the 
line, many of the lakes had been dammed so as to 
improve the navigation, wharves and commodious 
houses had been built, and on the Lake of the 
Woods, good accommodation had been provided 


| every 15 or 20 miles for parties wishing to rest or 


sleep, and when the two large steamers were com- 
plete, this route, though tedious, was by no means 
an unpleasant trip from old to new Canada. 

In October, 1871, a Fenian raid was made from 
the neighbouring republic, into Manitoba; the 
season was near its end and the organisers of the 
affair forgot perhaps the Dawson route. By the 
24th of October the troops were at Port Arthur, 
and by the 7th of November they were all safe at 
Fort Francis, all the smaller lakes having been 
crossed. The weather was very cold, the water 
froze on the oars, a storm on the Lake of the Woods 
delayed them thirty-six hours; 10 miles from the 
north-west angle the bay was frozen, and then fur- 
ther boating stopped. They were, however, landed 
on the ice, and on the 18th of November, the 
second time the red-coats were unexpectedly at 
Fort Garry. The despatch and energy of the ofticers 


_and men, in passing over 500 miles of forest, im- 


perfect and primitive as the arrangements were, 


| had baffled the calculations and expectations of the 


rebels, and a second time Manitoba was saved from 
the horrors of a military invasion and the brutali- 
ties of an armed mob. 

In the fall of 1872 the Government, which had 
founded Confederation and completed this line of 
communication, lost their position, and the parties 
who for five years had opposed the Pacific Railway 
were in power. The magnificent water stretches on 
the Dawson route were now pointed out as making 


commissariat communications; but patience and | the military had been stationed on the six large much of the proposed expenditure on the railway 
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unnecessary, and bringing the whole of it more 
easily within the scope of Canada to accomplish. 
The lugubrious reports of Captain Palliser, as to the 
difficulties and frightful cost of a railway from the 
Atlantic to the Pacific, were dragged out from their 
forgotten resting - places, and reproduced in the 
annual report of the Minister of Public Works for 
1883, and the benefits that the Dawson route had 
twice conferred upon Manitoba were duly com- 
mented upon, as well as the possibility of very 
much improving both its capacity and its conve- 
nience. By the end of the fiscal year 1873, all the 
lakes had been dammed and improved, a portage of 
three miles well graded and supplied had in one 
place superseded three portages and twenty-five 
miles of navigation; new steam launches, larger 
than the old ones, 45 ft. long and drawing 5 ft. of 
water, making twelve steamers in all, had been 
placed on the larger lakes, deck barges for goods 
and cattle had been provided, and a large number 
of horses and vehicles were at all the portages to 
assist in the transfer of passengers and goods. The 
total cost to July 1, 1873, had been 259,803 dols., 
to which the next year was added 185,545 dols. for 
the two large side-wheel steamers, and the annual 
cost of working the whole was for the fiscal year 
229,885 dols. ; 

Early in 1874 a contract was made with Messrs. 
Carpenter and Co. to work the line for the trans- 
port of passengers and freight for the sum of 
75,000 dols. a year, over and above the receipts 
from the traftic, and in addition the Govern- 
ment undertook to build the locks at Fort St. 
Francis, so that only one steamer would be re- 
quired for the two lakes. But before this work had 
advanced very far, circumstances over which the 
Government had no control, were making the route 
daily more unpopular. It occupied six days, in 
anything but the best weather it was not comfort- 
able, on most of the portages the most pleasant way 
was to walk, and with so many connections there 
were often delays and disappointments, and parties 
were occasionally left out all night when there 
was no accommodation for them. In the first 
year of Carpenter’s contract he had 1590 pas- 
sengers, in the second, 1877 were conveyed and 
968 tons of goods, and next spring the contract 
was cancelled. It was seen that even the proposed 
construction of the Pacific Railway to Lake She- 
bandowan at one end and to Rat Portage at the 
other, could not make this route sufficient to com- 
pete with the new railways now fully inaugurated 
in Minnesota. When the Dawson route was com- 
menced these roads were only to St. Paul, and on 
the gap of 500 miles from there to Fort Garry, only 
one small steamer on the Red River existed. Sub- 
sequently, however, these railways were pushed on 
with such vigour that in the summer of 1872 there 
were 8000 men at work on the construction of the 
railway in the Red River valley alone. Before the 
end of 1874, the first season of Carpenter’s con- 
tract, there was railway communication both from 
Duluth at the head of Lake Superior, and from 
St. Paul to Moorhead, on the Red River, from 
which there were excellent steamboats working in 
close connexion with the trains to Fort Garry, 
which was now merging its former title and bloom- 
ing out as the City of Winnepeg. The subsequent 
opening of the Pembina branch of the Canadian 
Pacific, and the extension of the all-rail route from 
Chicago vid St. Paul to Winnepeg, gave the final 
quietus to the Dawson route, the eastern section of 
the Pacific was diverted from its original location to 
Lake Shebandowan, and when the old Government 
came back to power in 1878, the steamers and plant 
of the now unused line were transferred to the 
Pacific Railway to assist in its construction. The 
work on the locks at Fort St. Francis was sus- 
pended, and in another year or two it will probably 
be with some difficulty that the lonely wanderer 
over the route will be able to trace the once well- 
worn portages, or even to follow the line of com- 
munication laid out with so much care and worked 
at such a lavish expense. 





BRITISH NAVAL GUNNERY. 
(Continued from page 225.) 


Mounting.—In mounting guns on board ship, it 


is necessary that those on the broadside should be 
so placed that they all work in the same horizontal 
and vertical planes. This is required in order that, 
when necessary, the whole of the guns may be 
coupled up, and being trained on the same bearing 
and given the same elevation, the shot may all 
strike about the same point. 





First, treating of the horizontal plane, we 
must premise that the decks of our men-of-war 
have a slope from amidships to the side of about 
1} deg., sometimes more and sometimes less, and 
the ship is, as arule, rather down by the stern. Also 
in referring to the placing of the racers, it must be 
understood that the ship is supposed to be in her 
sea trim. There are three methods of laying the 
racers on which the guns work. 

1. Horizontal in all directions. 

2. Horizontal in the fore-and-aft direction, but 
following the incline of the deck athwartships. 

3. Both racers horizontal, but the front racer 
vertically lower than the rear one, so that there is 
an inclination of about 2 deg. from all parts of the 
rear racer down to the front one. 

Thesevarious positions are illustrated by Figs. 78, 


Aft 








Forward 





79, and 80. If ff, Fig. 78, represents the front, 
and vv the rear racer, then a batten A B placed 
on the front and rear racer in any direction will 
be horizontal, if the racers are laid by the first 
method. In the second (Fig. 79) a batten placed 
on either racer parallel to the fore-and-aft line will 
be horizontal, and if placed on the two racers per- 
pendicular to the fore-and-aft line, will be parallel 
to the plane of the deck. In the third method, 
Fig. 80, battens placed in any way on either racer 
will be horizontal, and if placed in any direction 
on the two racers, will show a constant inclination of 
about 2 deg. 

The first of these three methods is the most cor- 
rect, and is now generally adopted. The second 
has the advantage of diminishing the recoil, and it 
enables the racer to be laid closer to the deck, 
which is a great practical consideration, as ridges 
running along the deck hold dirt and water, and 
trip people up. The objection to this method is, 
that when the gun is trained off the beam, it goes 
down hill a little. This increases the difficulty of 
training (when bringing it back again), and creates 
a small error by throwing the sights out of the per- 
pendicular. The third method is a combination of 
the other two systems; it has the advantage of being 
accurate and checking recoils, and the disadvantage 
of having the racers raised so as te be an obstruc- 
tion. 

The racers being laid down, they are next 
graduated, the inboard edges being marked in 
degrees, and the outboard edges graduated for con- 
verging the guns on the beam, 15 deg. before and 
abaft the beam, and 30 deg. (or more) before and 
abaft the beam. The latter bearings given here are 
supposed to be nearly the extreme training of which 
the gun is capable, and varies in different ships 
from 30 deg. to as much as 45 deg. In graduating 
the racers in degrees, the marking is so arranged 
that when the pointer on the slide coincides with 
the zero mark, the gun will be pointing directly 
on the beam, that is to say, the axis of the gun 
will be perpendicular to the fore-and-aft line of the 
ship ; the marking then runs, as shown in Fig. 81, 
forward and aft, each degree being marked, and 
every 5 deg. being numbered. It will be observed 
that the zero mark is not in the centre of the 








racer. The reason is that the pointer is placed over 
the left rear roller of the slide, so as to give a clear 
view, and therefore the zero mark must be so fixed 
that when the gun is laid exactly abeam, the dis- 
tance from the zero mark to the line drawn from the 
pivot, perpendicular to the fore-and-aft line AB, 
will equal the distance from the centre of the slide 
to the pointer. The object of marking the racer in 
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degrees is, that it may be possible to indicate more 
clearly any object for which it may be required to 
lay the gun. For example, supposing there were 
three ships, bearing respectively about 13 deg. 
before the beam, 5 deg. abaft the beam, and 25 deg. 
abaft the beam, and it was required to fire at the 
one 5 deg. abaft; then by means of these marks 
the direction of this particular ship could be indi- 
cated. The converging marks require more ex- 
planation. 

Suppose the broadside to consist of seven guns, 
20 ft. from one another, and it was required to fire 
simultaneously at an object 600 yards off; it is evi- 
dent that if each gun was laid on the same bearing, 
their axes would be all parallel to one another, so 
that the shot would go in the direction of the object 
but would strike at a distance apart, equal to the 
distance the guns were apart from one another. 
Now as the object of firing a broadside is to throw 
the whole weight of shot into one spot, it is evident 
that this method would not do it. Besides, if the 
object aimed at were a comparatively small one, the 
number of guns that could hit it, would be only 
those corresponding to the length of the object. 
Were it 40 ft. long, for instance, only three at the 
most of the seven guns could hit, as the spread 
of the seven shot would be 120 ft. (they being 20 ft. 
apart). The manner of converging is as follows : 

One gun (the centre gun) is laid for the object, 
and the training of the other guns is so arranged 
that at any required distance, their shot would all 
strike the same object as that of the centre gun. 
The accompanying diagram, Fig. 82, shows a broad- 








side of five guns converged on an object 600 yards 
off. 
The distance between the guns and the distances 
at which it is required to converge them, being 
known, the angle through which any individual gun 
has to be trained, so as to direct it on the 
proper point, can be easily ascertained. The dis- 
tances, for reasons which will appear presently, have 
been taken at 400, 600, and 800 yards, and marks 
corresponding to them are placed on the outboard 
edges of the racers, as shown in Fig. 81, so that when 
itis known on which of the five bearings it is pro- 
posed to fire the broadside, and at what distances, the 
gun can be at once trained to the corresponding 
marks. So far for the training arrangements, which, 
as we have seen, admit of the guns being directed on 
any bearing from the beam to the extreme training 
that the port will admit, and also of their being 
converged at distances of 400, 500, and 600 yards, 
on five different bearings, namely : 

30 deg. (or more) before the beam. 

15 deg. before the beam. 

On the beam. 

15 deg. abaft the beam. 

30 deg. or more abaft the beam. 

Elevating Arrangements.—The guns are elevated 
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by means of arcs, attached to the gun on both 
sides of the breech, and worked by a series of 
toothed wheels, the whole being set in motion by 
a large handwheel placed in a convenient position 
on the bracket of the carriage. These arcs are gra- 
duated in degrees which are subdivided again so as 


telescope, in the same vertical plane as the line 
drawn from the centre of the pivot, through the 
| zero mark on the end of the radius bar. 
For elevating the telescope, the rear end carries 
a vernier A (Figs. 86 and 87) which serves to read 
off the elevation. The telescope is capable of being 
elevated or depressed through an arc of 10 deg. 
Between the vernier of the telescope and the bracket 
of the support B on the left, there slides a movable 
vertical are C C graduated from 10 deg. each way on 
, the side next the telescope, and provided with a 
clamping screw to clamp it to the instrument, so that 


i \f 


both may be raised or lowered together if required. 








Fig. si 





| On the side next the bracket the are is also gra- 


duated to 10 deg. but only downwards, and there 


| is a clamping screw to secure it to the bracket 


to read to ten minutes. The zero mark is so arranged | 
that when the axis of the gun is parallel to the 

plane of the racers, the pointer on the carriage coin- 

cides with the zeromark. (See Fig. 83, in which the | 
gun is shown as having 4 deg. 40 min. depression). | 
In order to prevent chances of mistakes, the gra- | 
duations below the zero mark which represent | 
depressions are marked in red, those above | 
which show elevation, being black. Thus we have | 
the means of laying the guns to any required angle 
of elevation or depression, and as we have seen | 
that the planes of all the racers are parallel to one 

another, it follows that the axes of all the guns | 


when laidto the same marks on the arcs, will be also | 


parallel. 


. . | 
Before proceeding to describe the mode of work- | 
ing the guns, we must refer to the ‘‘ Director,” an | 


instrument placed on the upper deck, and used to 
direct the fire. 


This instrument consists of two principal parts ; | 


the horizontal arc, and the support which carries the 
telescope. 


The horizontal are is a semicircular frame gra- | 


duated in degrees (subdivided again to 20 min.) from 
0 deg. to 90 deg. each way, see Fig. 84. At the 
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centre of the semicircle is a projecting pivot 
on which rests the arm carrying the telescope. The 
end of this arm forms an open frame moving 
over the graduated arc, and it is provided witha 
movable are slide on which are cut two verniers, 
one to read off bearings on the horizontal arc, 
the other to be used in conjunction with a correc- 
tion scale, and so arranged that the pointer of the 
first vernier can be set at any angle to the axis of the 
telescope, up to 6 deg. each way. The necessary 
clamping screws are provided for fixing the arm 
and scale (see Fig. 85), In this diagram A is the 


rear end of the horizontal bar, B the horizontal arc | 


before described, C the scale on the radius bar for 
applying corrections, D the movable vernier piece, 
E the clamp for securing the vernier piece, and F the 
clamp for securing the radius bar to the horizontal 
arc. Thetelescope works on trunnions on thesupport, 
the axis of these being immediately over the 
pivot on the horizontal arc, and the axis of the 


when required. The left bracket of the support 

| also carries a vernier. 
The verniers are so placed that if the vertical arc 
be clamped at zero to the support, and the telescope 


| also clamped at zero to the arc, then the axis of the 
telescope is parallel to the plane of the horizontal 


are. The telescope is titted with cross wires. 

In placing the telescope, the plane of the hori- 
zontal arc must be parallel to the racers on which 
the guns work, and the axis of the telescope, when 
the radius bar is clamped at zero, perpendicular to 
the fore-and-aft line. Thus, when everything is at 


| zero in the director and guns, the axis of the tele- 


scope will be parallel to, but above, and to the 
right or left, as the case may be, of the axis of the 
centre gun. 

(To be continued.) 


RIFLING MACHINE FOR ROLLS. 
Wiruthe increasing demand for rifled rolls for milling 
| and other purposes, special tools for their rapid pro- 
duction become more necessary, and we therefore 
illustrate on page 268 a rifling machine intended to 
| rifle cast chilled rolls for crushing mills with any 
| desirable number, pitch, and shape of grooves, This 
machine has been designed and constructed by the 
| Werkzeug und Maschinenfabrik Oerlikon, near Zurich, 
| to rifle at one operation from one to three rolls of 
| ordinary length, and is shown in our illustration 
operating on two rolls. 
The machine is driven by means of straps running 
on pulleys which are fixed to a shaft parallel to 
the wormshaft shown at right angles to the head- 
| stock of the machine ; this wormshaft is driven, and 
| gives through the wormwheel slow forward travel 
| to the screwed spindle operating the tool-holders. A 
| bevel wheel also fixed to the driving shaft, gears 
| with another bevel wheel loose on the screwed spindle, 
| and when thrown into gear by the clutch, operated 
| automatically by the tool-holders of the machine by 
a light rod, this bevel gearing gives quick return 
| motion. 
| From the end of the screw spindle, by means of small 
worm, wormwheel, and a set of change wheels, the 
pitch of the grooves on the rolls is determined, as also 
by inverting or taking out one wheel the direction, 
right or left. In connexion with this mechanism, and 
worked by a wermwheel on the headstock shaft, worm, 
and a set of small bevel whee's, is the pitch-dividing 
device, the pitch being determined by a ratchet wheel 
and pawl engaging with it, which has to be changed 
for different numbers of teeth. During the quick 
return of the tool-holders, the pawl pushes the ratchet 
wheel forward a fixed number of teeth, thus giving a 
partial rotary motion to the headstock spindle and to 
the rolls. If a left-handed thread is desired, the ratchet 
wheel, bevel gearing, and pawl are fixed at the opposite 
end of the worm spindle, which latter has for this pur- 
pose also to be reversed. 
In adjusting the work for these rifling machines and 
starting the operation of rifling, the greatest accuracy 
is necessary, and all possible appliances to facilitate 
the work are supplied with these machines. The 
| brackets supporting the roller spindles are made 
adjustable in both horizontal and vertical direc- 
tions ; each tool-holder can, by being thrown out 
of gear with the screw spindle, be accurately ad- 
justed to position independent of the other ; when 
| placed in exact position for their work, they are 

again attached to the transporting spindle, and a dis- 
| tance piece, adjustable by a long screw and nut is 

attached to the top of the tool holders. The exact 
| moment for reversing the direction of motion is then 
| ascertained, and the stops on the rod working the 
, clutch lever are fixed in their respective positions. 








| 
| 
| 
| 


| 





Since shape and hardness of the steel grooving tools 
are of great importance to the satisfactory action 
of the machine, specimen tools are sent out with each, 
Once set, the machine requires no more attention than 
any other self-acting tool, and can be put under the 
charge of any skilled mechanic. The machine is of 
a very neat pattern and does its work extremely well, 
of which fact we had an opportunity to convince our. 
selves at the late Ziirich Exhibition, where one of these 
machines was exhibited by its makers. 


MULTIPOLAR GRAMME DYNAMO, 

Tue multipolar Gramme continuous current genera- 
tor has two series of electro-magnets of twelve each, 
mounted in circles upon two parallel frames, and en- 
closing between them a thin Gramme armature. The 
poles of the magnets are alternately of north and south 
polarity on each frame, but a north pole on one frame 
faces a north pole on the other, and a south pole faces 
asouth pole, opposite poles being always of like name. 
In this respect the arrangement differs from the usual 
multipolar machines, which, as a rule, are of the alter- 
nate current type. 

The armature is mounted upon wooden discs connec- 
ted to the axis by cast-iron flanges, and its position 
between the magnetic poles is regulated by collars in 
the bearings, so that the clearance space can be divided 
exactly in halves, 

All the positive brushes are held in fixed cases in a 
metallic disc, and all the negative brushes in cases at- 
tached toa second metallic disc, Fig. 5, page 276. These 
two discs, electrically insulated, are Potted together. 
They can turn freely upon a central circular bearing cast 
in one with the framing. They are further held against 
the framing by two slides (Fig. 2), which allow them to 
be displaced angularly by a certain amount, when it is 
desired to vary the position of the brushes in relation 
to the neutral magnetic axis. The regulation, fixing, 
and disconnexion of the brushes is effected by means of 
pins mounted in bearings, which latter are fixed to the 
periphery of two discs, likewise electrically insulated, 
and bolted together like the first pair (Fig. 6). The 
two discs turn freely upon a central bearing cast upon 
the support of the main shaft. The pins penetrate into 
a series of notches cut in the brush holders, one of the 
regulating discs receiving the pins designed to operate 
the positive brushes, and the other those for the 
negative brushes (Figs. 1 and 6), and thus each set is 
coupled in quantity. 

Ordinarily the four discs, the brush holders, and the 
brushes are rigidly connected, and to bring each brush 
successively to the upper part of the collector, it is 
only necessary to withdraw the bolts which fix the first 
discs to the slide (Fig. 2) of the framing. Thus the 
lengths of the brushes can be exactly regulated before 
they are fixed in their respective cases. This com- 
pleted, the bolts are returned to the slides, and the 
topmost brush is placed in the best position with 
regard to the neutral line. All the brushes are thus 
placed in the best position with relation to the polar 
armatures, but as yet they do not touch the armature, 
To put the brushes in action it is necessary to rotate 
slightly the discs carrying the regulating pins, by 
means of the screw shown to the left of the centre 
line in Fig. 2. It results that the pins cause all the 
brush holders to rotate simultaneously, and to give a 
uniform and graduated pressure to the brushes. With 
a little practice all the twelve brushes can be adjusted 
as two ordinarily are. 

Two machines of this type have been completed, and 
are still in the experimental stage, aud consequently 
it is impossible to give exact figures as to their per- 
formance. In the early trials they were arranged as 
generator and motor, the first running at 834 revolu- 
tions, and the latter at 645. The work of the motor, 
as measured by a brake, was 40.5 horse-power. The 
return was more than 60 per cent., the power being 
transmitted to a distance of a kilometre. 

We are indebted for these illustrations and facts to 
the Revue Industrielle. 











PETROLEUM IN SOUTH RUSSIA. 

WE publish this week a two-page plate, which 
further illustrates Nobel Brothers’ petroleum wells 
and refineries, now being described in our series of 
articles on the petroleum industries in South Russia. 








NEWFOUNDLAND. 

Tue trade and commerce of Newfoundland is likely 
to receive a fresh impetus by the construction of a 
new dock of considerable extent at St John’s, its 
capital, 

It is well known that up to within the last twenty 
years the only industry in this island was the harvest 
of the sea, and it was not until the governor of that 
period and the present premier, Sir William White- 
way, made some efforts to open up the mines by the 
construction of roads, that the resources of the island 
lying dormant so long, have been brought to light. _ 

Since the year 1865 copper mining has been carried 
on with considerable success, and although in the 
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interim a short stoppage occurred owing to some 
political difficulties between our Government and the 
French concerning the rights of the fisheries, it has 
since then been prosecuted with great energy, and the 
works largely increased, so much so that the export of 
copper ore in Newfoundland is now ranked as one-fifth 
largest of the copper-producing countries in the world. 

Newfoundland possesses many other minerals besides 
copper, among which may be mentioned coal, lead, and 
gypsum. These at the present moment are unworked, 
but no doubt when the railway now being constructed 
at St. John’s has been completed, the mining region 
will be further expanded. Besides the important 
mineral products of Newfoundland, it possesses another 
natural commodity of great value. We refer to its 
forest wealth. It is computed there are 1000 square 
miles thickly covered with timber, a greater portion 
being the white variety of pine—‘‘ pinus strotus”»— 
which as yet has been untouched. 

The first railway in Newfoundland was opened in 
September, 1882; a length of thirty-five miles was 
then only in use, but it is intended to reach from St. 
John’s to Hall’s Bay, the centre of the mining region, 
with branches to Harbour Grace and Brigus, the total 
distance being 340 miles, which is expected to be 
shortly completed, The harbour of St. John’s lies in 
the direct route of a number of the Transatlantic 
liners, and when the new graving dock is finished, 
many of these vessels requiring repairs will be able to 
pass into St. John’s instead of going on to the main- 
land, as they have now to do, frequently at consider- 
able risk, The harbour is furthermore one of great 
security. A few minutes after leaving the Atlantic a 
vessel may anchor in perfect safety within tbe har- 
bour. The entrance to St. John’s Harbour, known as 
‘‘The Narrows,” is 900 ft. wide, gradually reducing to 
400 ft., and here the cliffs on both sides are about 
500 ft. high. The sublimity and grandeur of the sur- 
roundings at this point are particularly striking. The 
depth of water in the harbour is 90 ft., admitting the 
largest ships at any state of the tide. 

There has been up to the present no graving dock in 
any of the harbours of the island. 

In 18S] the Government decided upon constructing 
one equal to anything on either side of the Atlantic, 
and appointed the Hon. J. J. Little to inspect and 
report upon all the leading graving docks in the United 
States with a view to having what was best suited 
for the locality of St. John’s. The report of Mr. Little 
was entirely in favour of the timber docks constructed 
by Messrs. J. E. Simpson and Co., of New York. 
These docks are built entirely of wood, and are, we 
think, little known in this country. The advantage of 
docks of this description over stone is in the great re- 
duction of repairs, particularly in countries where frost 
is a powerful agent of destruction. They also possess 
the further advantages over stone docks in being con- 
structed in such a manner that the workmen can enter 
the docks at any point; they maintain their surfaces 
drier, and cost about one-third less to build. These 
timber docks have now been in use over thirty years, 
and the expense for repairs during that time has been 
but nominal. We purpose illustrating this system on 
a future occasion. 

The dock now being constructed at St. John’s by 
Messrs. J. E. Simpson and Co. is 600 ft. long on the 
floor, 100 ft. wide at the top, 83 ft. wide at the bottom, 
and will have a depth of water of 27ft. It will be 
capable of taking in the largest vessels at present afloat. 
The dock will be furnished with pumping machinery 
of a very powerful character, which is now being manu- 
factured by the eminent firm of W. H. Allen and Co., 
York-street Works, Lambeth, whose centrifugal pump- 
ing engines for dock purposes are well known. The 
engines in question will be capable of delivering 60,000 
gallons of water per minute, clearing the dock in 24 
hours, and will be fitted with all latest improvements 
by that firm. The cost of this dock and the adjoining 
warehouses will be upwards of 600,000 dols. It is ex- 
pected that the dock will be completed and in working 
order this year. 

We congratulate the native Government of New- 
foundland in their endeavours to develop this, the 
oldest British colony, which possesses so many natural 
productive powers, and which we venture to think is 
not sufficiently known in the mother-country. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 14, 1884. 

Tue American iron trade is dragging along slowly, 
avoiding over production, and endeavouring to hold 
prices where they are. Production of the furnaces 
reporting from month to month, shows a decline 
during February as compared to January, and a 
slight increase in stocks on March 1, as compared to 
February 1. Statistics are against any immediate im- 
provement in the iron trade, very few offerings are being 
made, and there is very little, if any, room for any 
further decline. Stocks in the country are equal to 
only about four weeks’ consumption, and hence there 
exists no necessity for crowding stocks upon the 
market, and it is only done in isolated cases. Quota- 














tions are, for No. 1 foundry, 20 dols. to 21.50 dols., 
according to quality, No. 2, 19 dols., and grey forge 
18 dols. for three-fourths of the iron sold. Southern 
iron is being sold quietly, and has no perceptible effect 
upon the market. There is no inducement to increase 
the output, as considerable quantities of the iron now 
being sold is going at about cost. Arrivals of Scotch 
iron are light. Tide water quotations for Coltness, 
Shotts, Langloan, Gartsherrie, and Glengarnock, 
22.50 dols. Eglinton is offered at 20.25 dols. to 
arrive. Offers of Glengarnock have been made at 
22 dols. to arrive. There is a good deal of inquiry for 
foreign Bessemer, and important transactions have 
been closed, and others will be closed in a short time, 
if buyers’ offers are accepted. Sales of 7000 to 10,000 
tons of ferro-manganese have been made at 44 dols. to 
45 dols. ex-shipat New York. Sales of about the same 
were closed at prices ranging from 19.75 dols. to 
20.50 dols. ; for open hearth steel purposes, 21.75 dols. 
to 22 dols. has been paid for some large lots. Crop 
ends are in active demand ; holders ask 20.50 dols., 
and offers are made at 19 dols. to 19.50 dols. European 
offers have been withdrawn. Old rails are offered at 
22 dols. to 22.51 dols., with bids at 21.50 dols. Small 
lots are moving at the outside figure, but large buyers 
refuse to pay such prices, anticipating a further de- 
cline ; 10,000 tons of steel rails have been sold during 
the week at 34.50 dols. to 35 dols. Offers for compara- 
tively large lots have been made at 33 dols. to 33.50 
dols : 250,000 lb. of Lake Superior copper sold at 15 
cents shaded, and other ae at 14 to 144 cents. Re- 
fined iron is weak and dull; nails are firmer at 2.50 dols. 
Several large contracts for structural iron, chiefly for 
bridgework, are likely to be placed within a few days. 
Channels and beams are in good demand for building 
purposes. A largeamountof business has been done in 
steel wire rods ; quotations, 45 dols. to 46.50 dols. ; 
iron, 53 dols. to 56 dols. While there is no improve- 
ment in the iron trade, there is a better feeling on 
account of the probability of an active demand after 
April 1. 





NOTES FROM THE SOUTH-WEST. 

Pembroke and Tenby Railway.—The receipts for the past 
half-year amount to 14,602/. 18s. as compared with 14,735/. 
for the corresponding period of 1882, being a decrease of 
1321. 2s. There was, however, a sale of old material in 
the latter half-year, which more than accounts for the 
falling off. The expenditure amounts to 7274I. 6s. 1d., 
as compared with 7364/. 8s. 4d., being a decrease of 
90/. 2s. 3d. The working expenses for the half-year were 
49.8 per cent. of the receipts. The expenditure on repairs 
and renewals of carriages and wagons still continues 
heavy ; the stock is, however, being very much improved. 
From the available balance, after deducting the working 
expenses and providing for fixed charges, the directors 
propose to declare adividend on the preference shares of 
the company at the rate of 4} per cent. per annum for 
the half-year, being an improvement of } per cent. per 
annum. 


Lundy Island.—Telegraphic communication has been 
completed between Lundy Island and Hartland Point, 
North Devon. 


South Wales Institute of Engineers.—The annual meeting 
of this Institute was held at Cardiff on Thursday. The 
secretary read the balance-sheet for the session 1882-3. 
The year commenced with a credit balance of 577. 15s. 1d., 
and the receipts amounted to 451/. 12s. 6d., making a 
total of 5097. 5s. 7d. The expenditure amounted to 
3197. 5s. 6d., leaving a credit balance of 190/. 2s. 1d. The 
statement of assets and liabilities showed a balance in 
favour of the Institute on the 29th of October last of 
13261. 15s. 3d. The total number of members, including 
those just elected, was reported to be 242. The chairman 
proposed the adoption of the accounts. Mr. Bedlington 
seconded the motion, which was agreed to. 


Electricity at the Trafalgar Collieries.—At the annual 
meeting of the South Wales Institute of Engineers on 
Thursday, the members present proceeded to discuss a 

aper on the transmission of power by electricity at the 

rafalgar Collieries, which was read by Mr. W. Blanch 
Brain at the last previous meeting. Mr. Walker, in the 
course of some remarks, said he understood the late Mr. 
Thomas lost his life at the Penygraig Colliery by getting 
out of the air-way, and suggested that it would be a good 
thing to put comparatively light fans in different positions 
to carry the current of air where it was required, provided 
the motive power was there. Mr. Brain’s system, he added, 
was as perfect as it could be, and mining and electrical engi- 
neers owed him a debt of gratitude. Mr. M‘Murtie asked 
what saving Mr. Brain had effected by using electricity 
for pumping underground? In reply to Mr. Walker he 
said the use of electricity in gaseous mines would be 
attended with very great risk. Mr. Huxham inquired 
whether large quantities of electricity, which would be 
serviceable for ordinary colliery and manufacturing ope- 
rations, could be transmitted to a distance economically 
and with useful effect. Mr. Walker said the danger of 
using electricity was entirely a question of accommodating 
the dynam», and his idea was that it should be placed in 
a close chamber on thesurface. Mr. Wilkinson said there 
was no doubt that electric sparks ignited gas. Mr. 
Walker remarked that supposing, as the machines were 
now constructed, the spark would light gas, it would be a 
simple matter of getting a machine to divide the spark 
indefinitely. Mr. Brain said it would not be difficult to 
prevent the sparks igniting gas. Thedynamos were ex- 











ceedingly small, and they could be entirely enclosed by a 
lid the same as a gas purifier. It was admitted that 70 

r cent. could be got at the motor of the foot-pound put 
in at the generating station. Referring to Mr. Walker’s 
suggestions, Mr. Brain said small motors could be worked 
in connection with fans very easily. The saving effected 
in his case was 80 tons of coal between Saturday night 
and Monday morning. 


Bristol Water Works Company.—The report of the 
directors state that the revenue from water rates for 1883 
was 70,9467. 4s. 6d., being an increase of 1932/. 5s. 8d. 
over that of the previous year. The sum shown by 
the revenue account to be applicable for dividend is 
20,009/. Os. 4d., and the directors recommend that a divi- 
dend of 5 per cent. on the ordinary shares be now de- 
clared, making, with an interim dividend of 5 per cent., 
10 per cent. for the year, and leaving 1009/. 0s. 4d. to be 
carried forward. 


Newport.—The steam-coal market has continued to pre- 
sent aneasier tone. In the iron ore market business has 
been dull. The shipments of manufactured iron have 
been carried on with a greater degree of activity, 3364 
tons having been cleared to the following destinations : 
Warberg, 700 tons ; Ibrail, 1310 tons; Rouen, 650 tons; 
and Savona, 704 tons. Last week’s coal clearances 
amounted to 55,966 tons. From Bilbao there were re- 
ceived 5905 tons of iron ore, 1950 tons came to hand from 
other sources. 


Milford Docks.—We hear that there is a prospect of the 
dock works at Milford Haven being resumed in the course 
ofa few months. It will be remembered that when last 
year the dock company got into difficulties, and the con- 
tractors failed, a Bill was passed in Parliament referring 
all matters in dispute to arbitration. This arbitration 
expects to complete its labours by about the end of the 
month. Under the Parliamentary powers granted last 
year, work will then, in all probability, again be resumed. 
It is estimated that about 300,000/. has already been laid 
down, and that another 200,000/. is required to complete 
the undertaking. 


_ The Roath Dock.—Rather more than a year has elapsed 
since the Marquis of Bute cut the first sod of the new 
Roath Dock. A contract for making the dock, it may, 
perhaps, be remembered, was let to | reel Nelson and 
Co., of Carlisle, who undertook for 500,000/. to complete 
the work within three years from the date of its com- 
mencement. The energetic way in which Messrs. Nelson 
have pushed forward the work, leaves no room to doubt 
that they will finish the dock by the time specified. The 
new dock will have a water area of 35 acres, and will be 
2400 ft. long 2 60C ft. wide. Ships will enter it from the 
Roath Basin through a lock 750 ft. in length, and 80 ft. in 
width. The construction of a dock of these dimensions is a 
great undertaking, a fact which will be easily understood 
when it is stated that 2,500,000 cubic yards of earth have 
to be excavated, about 250,000 cubic yards of masonry to be 
built, and about 30,000 cubic yards of cement and lime 
concrete to be laid down. Including the men engaged 
in raising stone at the quarries, there are now nearly 
1400 men employed on the dock. There are also 18 loco- 
motives, over 200 railway wagons, and 11 portable engines 
in use. The plant also comprises 20 steam cranes, 10 
mortar mills, and 4 steam navvies. 


Cardif.—No material change has taken place in the 
steam-coal market. In the small-coal market the demand 
generally is not good. For patent fuel there has been a 
somewhat better demand; prices are, however, without 
alteration. Last week's clearances comprised 152,318 tons 
of coal, 1279 tons of iron, 2027 tons of fuel, and 105 tons of 
coke. From Bilbao there were received 14,577 tons of 
iron ore, and 2670 tons came to hand from other sources. 


The Great Eastern (s.s.)—This leviathan still lies in the 
haven at Milford, for all practical purposes a useless hulk, 
but there is every prospect that her purchase will shortiy 
be completed by Messrs. E. D. Mattos and Co., London 
and Cardiff, who propose converting her into a coaling 
ship, to be stationed at Gibraltar. We learn that a deposit 
has been paid by the firm to the company who are at pre- 
sent the enviable owners of the vessel. It is contemplated, 
after the purchase has been completed, to run her into 
the huge graving dock which has been partly constructed 
at Milford. 


Water Supply of Bristol.—Considerable progress has 
been made by the Bristol Water Works Company with 
works for bringing from the Mendip Hills the water of 
the Sherborne springs. This supply, whichis of excellent 
quality, will be collected at its source and conveyed by 
iron pipes of 2lin. diameter, partly laid in tunnel, a 
distance of 13 miles direct into the heart of Bristol. 
During the great drought of 1864 the minimum daily yield 
of the Sherborne springs was 1,000,000 gallons. The 
capital expended during the past year was 61,118/. Os. 8d. 
The length of service mains laid was 2? miles, 





AMERICAN LOCOMOTIVES FOR SpaIn.—The Rogers Loco- 
motive Works are building some locomotives for the Valls, 
Vallenueva, and Barcelona Railway in Spain. These 
engines are for anarrow gauge line. Three of them are 
eight-wheel passenger engines, and three are moguls. 
The moguls have a peculiarity in the way in which they 
rest on the springs. The weight behind is carried by the 
four back drivers. Two springs carry the weight, and 
they are hung in reverse position, one at each side of the 
firebox. To the frame is bolted a heavy bracket, which 
answers asa saddle. The band of the spring pushes on 
the bottom of this bracket, and hangers at the end of the 
springs connect with a long equaliser, which extends 
above the main frame and rests on stirrups placed on top 
of the driving boxes. 
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Fic. 
BOILER EXPLOSIONS IN 1883. 


LIkE our daily contemporaries, we publish from 
time to time returns of killed and wounded, the 
list of lives lost or damaged by the greed, careless- 
ness, or incompetence of the makers, owners, and 
attendants of steam boilers. The information we 
now give we take from the annual report of Mr. E. 
B. Marten, the chief engineer to the Midland Steam 
Boiler Inspection and Assurance Company, whose 
admirable yearly summary just issued bears evidence 
that the long-continued efforts of the scientific 
press and the boiler companies are bearing fruit, 
though somewhat tardily. The number of lives 
lost during the year 1883 from the explosions of 
steam boilers was only 21, a great improvement 
upon the past, as will be seen by a glance at the 
subjoined Table, which gives the results, as regards 
injury to life and limb, of all the boiler explosions 
of the last eleven years : 


42. 


Fic. 43. 








* \¢ , — 
Number of Number of Number of 


Year. Shee pone Persons Persons 
Explosions. “Killed. ‘Injured. 
1873 78 57 85 
1874 7b 77 198 
1875 68 $1 142 
1876 39 93 110 
1877 44 54 75 
1878 46 47 84 
1879 30 38 53 
1880 31 71 83 
1881 33 41 51 
1882 38 38 43 
1883 39 21 41 


The following is a copy of Mr. Marten’s report : 

There were 39 boiler explosions in the year 1883, and 
they caused the death of 21 and the injury of 41 other 
persons, 

Of the 62 thus killed or injured, 1 was an owner, 4 were 
sons of owners, 1 was a manager, 9 were enginemen, 9 fire- 
men, 28 labourers, 6 children, and 5 strangers not belong- 
ing to the works. 

Several very slight steam boiler explosions, or explosions 





Fig. 44, 
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Fic. 45. 
No. Kd. In. 

Tron works __... 4 -¢ '§ 
Collieries or mines 4 3 7 
Farms ... a8 as 4 @ ! 
Contractors or builders 4 2 4 
Mills 4 3 5 
Chemical 1 0 0 
Paper works 1 2 90 
Tanyard a 3 oO J 
Soda water works 1 @& J 
(Juarries 30 0 
Railways , a 

Total 39 21 41 


The causes of explosion are arranged under the follow- | 
heads : 


A. Faults of Construction or Material which may be 
Detected before Starting or after Repair. 
“oK 2 


NO. n. 
Weak tubes 
Weak ends” 
Seam rips 
Bad joints eae 
Bad punching ... 
Bad stays , 


mre % 


~} 


i] 


—_ eb 
CeMeen s 
SS 
KtseHoons' 


t 





— 9 3 18 

B. Faults to be Detected by Periodical Inspection. 
Internal corrosion wae So '9 
External ,, @ i 4 

——_ 17 7 18 


C. Faults which could be Detected bu Attendants, 
10 9 





Shortness of water 7 
Deposit... ae an ae eG 
Over - pressure, from 
valves out of order ... 4 1 1 
——— 12 11 10 
Unknown, as vessel sunk 0 0 
Total 89 21 41 


The exploded boilers were of the following kinds, the 
causes of explosion being stated as in the summary under 
_the heads A BC. 


Cornish or Lancashire. 


of somewhat similar vessels, are mentioned in an appendix, A bees _ ex 0 0 

as not being sufficiently important to put in the records | Ps <a a 2 ea 
of boiler explosions as given in the past 22 years. ae bi 4 23 2 
None of the boilers were under the care of this com- B Internalcorrosion 2 0 2 oar 

} “4 3 4 

pany. External corrosion 3 0 4 
The Exploded Boilers were used for the followiny <= 9 6 

Purposes : C 


No. Kd. In. | 


Steam tugs or boats ... ae G 2 } 
Small shops... fe Ae ae 5 1 12 





Shortnessof water 5 10 8 
a ee 
———— 6 10 8 
———— 15 12 


Deposit ... 


IN 





No. Kd. In. 


No. Kd. In. No. Kd. In. No. Kd. In. 
2 0 («4 
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Plain Cylinders. 
No. Kd. In. No. Kd. In. No. Kd. In, 
oa 1 06 2 


47. 








A Bad repair ... aaa 
3 Internal corrosion 2 1 8 
| Externalcorrosion 2 2 8 
— 4 3 6 
| ae es 
| Locomotive Multitubular. 
|A Bad stays a Ee] 
|B Internal corrosion 
or furrow... 4° 2 1] 
C Over pressure ... Ss @ ] 
-———-—- 6 2 3 
| Vertical or Crane. 
A Bad joints 1 
| 3ad punching ... 1 0 2 
Bad stays «=~ “Ge 
| oa 43-3 
B Internalcorrosion 2 0 0O 
Externalcorrosion 2 1 0 
—— 4 1 0 
—— 7 2 3 
Muarine—Ship, Tug, or Boat, 
B_ Internal corrosion 7, Oo 
| Externalcorrosion 1 0 0 
| —— 2 1 0 
C Shortness ofwater 2 0 1 
Over pressure - oie Ge 
Unknown, sunk 1 0 0 
| ———- 4 1 1 
| mime @ 28 
| 
| Total 39 21 41 


| Of the fatal cases, two were in Scotland where no in- 
| quests are held, and, in the other ten cases, the verdict was 
| accidental death, with certain recommendations as to 
better inspection. 

| The Board of Trade have made preliminary inquiries 
under the Boiler Explosions Act of 1882, in thirty-one of 
the cases mentioned in the records, also on twelve of the 
slight cases mentioned in the appendix. 

As four cases were at collieries, the reports will appear 
under the Mines Department, while that on shipboard 
under the Marine Department. 

The most fatal case has been at an iron works. The 
| class of boiler most frequently failing has been Cornish or 

Lancashire, as might be expected, as there are morein 

proportion to any other kind. The cause of explosion 
| most prevalent has been corrosion which could have been 
| detected by inspection ; and also others which might have 
| been prevented by more care by the attendant. 

The models used in making the sketches for the annual 
| records were lent during the year to scientific societies or 
| gatherings of engineers, at Middlesbrough, Newcastle-on- 
Tyne, and Stoke-on-Trent, and addresses were given with 
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simple experiments upon various matters bearing on the 
subject of boiler explosions. Some of these addresses are 
printed with full illustrations, and form an addition to 
the introduction of vol. ii, of the records, 

The general extension of the system of covering all 
risks by assurance has caused a demand for large sums to 
be assured on boilers, with comparative indifference on 
the part of those asking for it, as to securing also that in- 
— which should accompany it. The long experience 
of twenty-two years contirms the importance of that inde- 
pendent periodical inspection which is the primary object 
of this company to provide, and it is hoped that the 
perusal of these records will assist in showing the owners 
of boilers the importance of making provision for the 
proper carrying out of inspection, in the interest of both 
safety and economy. 


No. 1. (See Fig. 1.) January 17th, 1 killed.—Wood 
turning, vertical, 6 ft. 4in. high, 2 ft. 6 in. diameter, ,'; in. 
— Two cross tubes, 6} in. diameter, 70 lb. pressure. 

t gave way in the lower cross tube, where it was corroded 
nearly through by wet dropping from the chimney during 
the long intervals of working. The contents med into 
the firebox and out at the firedoor, and scalded the 
owner's son who was near. 

No. 2. (See Fig. 2.) January 19th, 1 killed 3 injured. 
—One of two, at a colliery, 25 years old. Plain cylinder, 
35 ft. long, 5 ft. 6 in. diameter, 2 in. plates, 40 lb. pres- 
sure. It gave way at back end, which was torn into 
several pieces, while the front was thrown forward. The 
plates were nearly eaten through by internal corrosion. 

No.3. (See Fig. 3.) January 26th, 1 killed.—Marine, 
in a tug-boat, 11 ft. 9 in. high, 5 ft. 6 in. diameter, 3 in. 
plates. There had been four cross tubes, but all but the 
upper one had been removed. It gave way in the uptake, 
where it was very thin indeed, and temporarily repaired 
with a patch held on by two iron straps. The contents 
rushed through the firebox, and out of the firedoor, and 
scalded the engineman. 

No. 4. February 10th, none injured.—Portable, used 
for chaff cutting. While in charge of the owner, who left 
it for a short time, the end blew out, but no further par- 
ticulars have been obtained. Most likely undue pressure. 

No. 5. (See Fig. 4.) February 20th, 1 killed, 1 injured. 
—Steam digger, upright multitubular, of peculiar con- 
struction, 7 ft. 6in. high, 3 ft. 4 in. diameter, made of 
§ in. plates, 70 lb. to 125 Ib. pressure. It was in two 
compartments, attached by one bolt 2 in. diameter. The 
head of this bolt was badly welded, and came off, allow- 
mee two compartments to come apart. 

No. 6. February 25th, none injured.—The boiler of a 
screw steam yacht burst, and so injured the shell, that 
the vessel foundered in deep water, and no further par- 
ticulars have been obtained. 

No. 7. (See Fig. 5.) March 5th, none injured.—Loco- 
motive, at aniron works, 13 years old, 13 ft. 9 in. long, 
3 ft.4 in. diameter, ;% in. plates, 112 lb. pressure. A 
piece was blown out of the bottom where the plates, near 
aseam, were reduced by corrosion or,furrow to ,s in. 

No. 8. (See Fig. 6.) March 22nd, none injured.—At a 
farm, plain cylinder, 10 ft. 3in. long, 2 ft. diameter, 3 in. 
thick, 16 lb. pressure. It was reduced by external 
corrosion until worn through, and temporarily repaired 
with a screw patch. It was too weak even for the small 
working pressure and ruptured, a piece over the fire 
being blown out, and the reaction sent the boiler far to the 
rear, and scattered the fire on to some ricks, which were 
quickly in a blaze. 

No. 9. (See Fig. 7.) March 26th, 2 injured.—One of 
five, at a colliery, 7 years old. Plain cylinder, 30 ft. long, 
5 ft. diameter, $3 in. thick, 58 lb. pressure. The boiler 
had been repaired over the fire with a steel plate, which 
tore out after working about an hour, owing to unequal 
expansion with the surrounding oldiron plate. The rents 
extended, so that the boiler divided into tive pieces, which 
were scattered in as many directions. 

No. 10. (See Fig. 8.) March 26th, 2 killed, 4 injured.— 
Lancashire, at a mill. Second-hand 10 years ago, and 

robably 30 or 43 years old, 30 ft. long, 8 ft. diameter, 
fin plates. Tubes 3 ft. 2in. diameter, 45 lb. pressure. 

e left-hand fireplace, and the left side of the main flue 
collapsed, and the greatest escape of the contents being 
at the back end, the boiler was thrown forward. Origi- 
- nally of weak construction, and intended for low pressure, 
further weakness was developed by cooling very rapidly 
with cold water.” 

No. 11. (See Fig. 9.) April 10th, none injured.—Lan- 
cashire, at a quarry. Second-hand in 1881, one of nine, 
30 ft. long, 7 ft. diameter, ;% in. plates, tubes 3 ft. dia- 
meter, 50 lb. pressure. The geri tube collapsed, 
rupturing at the second seam. Sutfficient play for the ex- 
pansion of the tube was not provided, which caused strains 
on the seams. That which ruptured suffered further 
from the cold air which entered while the furnaces were 
being cleaned. 

No, 12. (See Fig. 10.) April 11th, 2 injured.—Verti- 
cal, at a foundry. Second-hand in 1877, 7 ft. 8 in. high, 
4ft. 3in. diameter, Zin. plates, 60lb. pressure. The 
safety valve was defective, and deceived as to the true 
pressure, but the boiler ruptured at the seam attaching 
the shell to the firebox, where it had been weakened by 
punching a second row of rivet holes, because the first were 
wrongly marked. This defect had been purposely con- 
cealed. 

No. 13. (See Fig. 11.) April 27th, 6 killed, 5 injured.— 
Cornish, at iron works, 21 ft. long, 5 ft. 6 in diameter, 2 in. 
plates. The pressure was sometimes 20 lb., and at others 
35 Ib. The tube collapsed from overheating through 
shortness of water, and rent into several pieces, most of 
which with the back end were blown out, and the shell 
was thrown backwards 150 yards. 

No. 14. (See Fig. 12.) May 1st, 1 injured.—Soda 
water works. Plain cylinder, 16 years ago it was not new, 
9 ft. 4 in. long, 2 ft. 8 in. diameter, ;°, in. plates, 42 lb, 





pressure. It was much corroded outside and pitted inside, 
which had so weakened it that it was unable to bear the 
usual working pressure. The back end was blown out, 
and the rest was thrown forward. 

No. 15. (See Fig. 13.) May 3rd, 2 killed, 1 injured.— 
Railway loeomotive, 15 years old, 8 ft. 4in. long, 3 ft. 4 in. 
diameter in the barrel, ys’ in. plates, 110 1b. pressure. A 
longitudinal seam gave way from corrosion in one line, 
called a ‘‘ furrow,” caused by the bending backwards and 
forwards of metal of not very good quality. 

No. 16. (See Fig. 14.) May 5th, 1 injured.—Tanyard. 
Cornish, 20 years old, 14 ft. long, 4 ft. 6 in. diameter, 
tube 2 ft. 3 in. diameter, § in. plates, 25 lb. pressure. 
Being much corroded internally it was too weak to bear 
the ordinary working pressure, and the back end of the 
tube collapsed upwards for half its length. 

No.17. (See Fig. 15.) May 12th, none injured. One of 
two, in a tug-boat. Marine, second-hand 16 years ago, 
15 ft. long, 7 ft. 6 in. to 6 ft. 6 in. diameter, made of 
i in. plates, 12 lb. pressure. The shell was reduced by 
external corrosion to 3 in., and too weak to bear even 
the small working pressure. 

No. 18. (See Fig. 16.) May 16th, 2 killed, 2 injured.— 
One of five, at a colliery. Plain cylinder, said to be 46 
years old, 30 ft. 6 in. long, 6 ft. 6 in. diameter, $ in. plates 
arranged lengthways, 26 lb. presure. The plates at the 
ruptured edges were so reduced by corrosion and internal 
pitting as to be quite unfit to bear any pressure. 

No. 19. (See Fig. 17.) May 24th, none injured.—Chemi- 
cal. Vertical, 18 years old, 5 ft. 10 in. high, 3 ft. 6 in. dia- 
meter, } in. plates, 50 lb. pressure. The tirebox collapsed, 
having been reduced by internal corrosion until unable to 
bear the usual working pressure. 

No. 20. (See Fig. 18.) June 1st, 2 killed. —One of four, 
at a paper works, second-hand in 1876. Lancashire, 
36 ft. long, 7 ft. diameter, 7, in. plates, tubes 3 ft. diameter, 
441b. pressure. The right-hand tube collapsed, the plates 
being weakened by shortness of water. 

No. 21. (See Fig. 19.) June 5th, none injured.—One 
of five, at a cotton mill. Lancashire, 12 years old, 28 ft. 
long, 6 ft. 6in. diameter, 4in. plates. ubes 2 ft. 7 in. 
diameter, yy in. thick, 80lb. pressure. The right-hand 
furnace collapsed and ruptured, the left also being some- 
what collapsed. Overheating was said to be due to a 
soapy deposit of soda and grease. 

No. 22. (See Fig. 20.) June 12th, none injured.—At a 
q Vertical, second-hand 5 or 6 years ago, 8 ft. 2in. 
high, 4 ft. 6in. diameter, gin. plates. Firebox 3ft. 8 in. 
high, 3 ft. 9in. diameter, , in. plates. Two cross tubes, 
651b. pressure. The firebox collapsed, the plates being 
pitted and honeycombed fin. deep over large patches, 
particularly near the feed inlet. 

No. 23. June 14th, 1 killed.—Bleach works. Galloway, 
15 years old, 24ft. long, 7 ft. diameter, in. plates, 50 1b. 
pressure. The left-hand furnace tube collapsed and 
ruptured, through softening of the plates from shortness 
of water. The water gauge was not correctly set, and the 
fusible plug did not act. 

No. 24. (See Fig. 21.) June 16th, none injured.—In a 
small workshop. Watieel, second-hand 6 months since, 
4ft. 4in. high, 3 ft. diameter, 7, in. plates, 301b. pressure. 
The central stay was fastened with a cotter, which became 
displaced, and the ends left at liberty, and being flat, bent 
backwards and forwards with a drum-head motion, which 
caused rips between the seams, and the top tore off. 

No. 25. (See Fig. 22.) June 23rd, none injured.— 
Marine, 10 ft. 7in. diameter, 9 ft. 8 in. long, 
40lb. pressure. Owing to accumulation o: 


uarry. 


gee plates, 
salt both 
furnaces overheated, collapsed, and ruptured, the con- 
tents issuing violently. 


No. 26. (See Fig. 23.) July 16th, 1 injured.—Iron 
works, locomotive, 74 years old, 12ft. 1lin. long, 3 ft. 
11 in. diameter, $in. plates, 120 lb. pressure. Some 
defective stays failed at the back of the firebox and shell, 
and allowed the plates to bulge in opposite directions, 
— they gave way and led to the breaking up of the 
shell. 

No. 27. (See Fig. 24.) July 25th, 1 killed.—Tug-boat, 
marine, 2 years old, 7 ft. high, 5 ft. 6 in. diameter, 7, in. 
plates, 70 lb. pressure. The safety valve being either 
defective or purposely overloaded, the pressure was more 
than the boiler could bear. The shell was torn into 
pieces, most of which are missing. A similar boiler is 
illustrated as No. 23, 1879, which burst while being proved 
by steam pressure. 

No. 28. (See Fig. 25.) August 3rd, 1 injured.—Marine, 
multitubular, 4 years old, 14 ft. 3in. long, 9 ft. 10 in. 
diameter, three furnaces, 6 ft. 9 in. long, 3 ft. 6 in. 
diameter, 75 1b. pressure. The back plate of the centre 
combustion chamber was forced off the ends of the 
screwed stays, and the water escaped and allowed the 
furnaces to become overheated and distorted. The stays 
had been injured at some former overheating, and sedi- 
ment made them more liable to further injury. 

No. 29. (See Fig. 26.) September 10th, 1 injured.— 
One of three, at a mill. Lancashire, 11 years old, 30 ft. 
long, 7 ft. diameter, 4 in. plates. Flues 2 ft. 84 in. dia- 
meter, Zin. plates, 83lb. pressure. The crown of the 
right-hand furnace collapsed and ruptured from softening 
of the plates through shortness of water. The fusible plug 
had commenced to give way, but was retarded by a coat- 
ing of scale. 

No. 30. (See Fig. 27.) September 14th, none injured.— 
Farm locomotive, 12 years old, 7 ft. 2 in. long, 4 ft. 9 in. 
diameter, 95 1b. pressure. The safety valve having no 
ferrule, it is supposed it was overloaded, and caused more 
pressure than the shell was able to bear although in fair 
condition, and it was torn into many parts, which were 
widely scattered, causing much damage to surrounding 
buildings. 

No. 31. (See Fig. 28.) September 14th, 4 injured.—At 
a whitesmith’s. Cornish, 20 years old, 6 ft. long, 3 ft. 
diameter, } in. plates. Tube 18 in. diamter, ;% in. thick, 
40 lb. pressure. The shell having been wasted by external 





corrosion upon the wide seating it ruptured and tore into 
many pieces, causing great damage to premises. 

No. 32. (See Fig. 29.) September 22nd, none injured.— 
Mortar mill. Vertical, second hand, 6 ft. 8 in. high, 3 ft. 
diameter, firebox 2ft. 2in. high, 2 ft. 5in. diameter, yin, 
plates, 50 Ib. to 60 lb. pressure. The upper or smokebox 
— where the plate was reduced by corrosion 
to py in. 

No. 33. (See Fig. 30.) October 6th, Lkilled, 2 injured. 
—Brick works. Cornish, 6 years old, 20 ft. long, 5 ft. 
diameter, ,% in. plates. Tube 2 ft. 10 in. diameter, 63 lb. 

ressure. The tube collapsed over the bridge, the plates 
Laie softened by overheating through shortness of water. 
The water gauge was fixed too low, and the upper cock 
was stopped with dirt. The fusible plug was filled with 
scale instead of fusible alloy. Previous injury from short- 
ness of water had arisen from the same cause, making 
patches needful. 

No. 34. (See Fig. 31.) October 12th, none injured.—At a 

uarry. Cornish, 15 years old, 18 ft. 6 in. long, 6 ft. 
an ys in. plates, 80 lb. = Flues collapsed 
and rent into four pieces, which were thrown out, and the 
shell was drawn backwards, and both ends torn out. 
The tube was too weak to bear the pressure, which was 
at first 25 lb., then increased to 401b., and lastly to 80 lb. 

No. 35. (See Fig. 32.) October 18th, 1 injured.—Small 
farm. Portable, second-hand, 31 years old, 7 ft. long, the 
barrel was 4 ft. 5 in. long, and 2 ft. diameter, ,% in. 
plates, 58 lb. pressure. The outside shell of the firebox 
was torn into fragments, which were widely scattered. 
Rupture commenced at the edge of the firedoor ring, 
where it was reduced by external corrosion to ys in., and 
therefore quite unfit for the ordinary working pressure. 
The safety valve was really loaded to nearly double the 
pressure supposed. 

No. 36. (See Fig. 33.) Movember 11th, none injured.— 
One of three, at a mine. Cornish, second-hand 10 years 
ago, 36 ft. long, 7 ft. 3 in. diameter, 7yy in. plates. Tube 
3 ft. 8 in. diameter, 30 lb. pressure. There was much cor- 
rosion outside from leaking seams, and inside from bad 
feed water. The first rupture took place where the plates 
were reduced to about 1% in., and the rent ran along 
longitudinal seams nearly in a continuous line, and the 
upper part of the boiler opened out like a lid. 

No. 37. (See Fig. 34.) Movember 17th, none injured.— 
At a cooperage. Small Cornish, 10 years old, but not 
much used, 5 ft. Sin. long, oval 2 ft. 34 in. high, 2 ft. 
wide. Tube 1 ft. 4in. diameter, made of plates } in. 
thick, 50 1b. pressure. The manhole was unguarded and 
corroded nearly through at the edge where rupture com- 
menced. 

No. 38. (See Fig. 35.) November 23rd, 8 injured.— 
Sawmill. Lancashire, 6 years old, 22 ft. 2 in. long, 
6 ft. 6 in. diameter, 43 in. plates, flues 2 ft. 7 in. diameter, 
60 lb. pressure. A mud box beneath connected by two 
necks was 1 ft. 10 in. diameter. Gave way at seam-rip 
hidden from view in a double-rivetted joint, and one ring 
of plates opened out. The seam-rip was most likely set up 
in the punching of the rivet holes when the boiler was con- 
structed. 

No. 39. (See Fig. 36.) December 20th, 1 injured.—Fire- 
clay works. Cornish, 12 years old, 25 ft. long, 5 ft. 6 in. 
diameter, flue 3 ft. diameter, % in. plates,631b pressure. 
The crown of furnace collapsed and ruptured. The flue 
was of weak construction, and further weakened by 
internal corrosion, and unfit to bear the ordinary working 
pressure. 

APPENDIX. 

No.1. (See Fig. 37.) February 23rd, 1 killed, 1 injured. 
—Oil still, 7 ft. high, 7 ft. 7 in. wide, gin. plates. The 
choking of the worm caused more pressure than the weak 
vessel could bear, and the bottom was blown out, and 
the top was thrown to a great height. 

No. 2. (See Fig. 38.) March 1st, none injured.—Ata 
colliery. Air vessel, 29 ft. 6 in. long, 6 ft. diameter, 40 1b. 
pressure. Gas ignited within it, which was supposed to 
be generated from the lubricating oil, and the coal dust 
drawn in withthe air, which made a coating like tar on 
the interior. 

No. 3. (See Fig. 39.) March 15th, 1 killed, 1 injured.— 
Bleaching kier, cast iron, 8 ft. wide, 6 ft. 6 ft. deep. 
The steam valve became fixed, and caused more pressure 
than the vessel could withstand. 

No. 4. (See Fig. 40.) May 15th, 1 injured.—Receiver 
for gas engine at electro works. Cast iron, 1 ft. 6in. long, 
1 ft. 3in. diameter. The casting was faulty, being } in. 
thick on one side, instead of a uniform thickness of } in. 

No. 5. May 19th, none injured. —One of two, at asalt 
works. Plain cylinder, 15 years old, 20 ft. long, 5 ft. 
diameter, 1% in. plates, 34 lb. pressure. Ruptured over 
the fire where the plate became overheated, owing to de- 
posit of salt and scale. The reaction of the issuing con- 
tents caused the boiler to be removed, and the house to 
be destroyed. 

No. 6. (See Fig. 41.) May 19th, none injured.—At a 
union. Cornish, 16ft. long, 5 ft. 6in. diameter, # in. 
plates. Slight collapse from shortness of water. 

No. 7. (See Fig. 42.) June 19th, none injured. Tar 
still, at a chemical works, 2 years old, 12 ft. 3in. high, 
8 ft. diameter. Some gas within the still ignited. The 
bottom tore off at the seam attaching it to the shell. The 
top was projected upwards a great height. 

No. 8. (See Fig. 43.) June 29th, none injured.—Bleach- 
ing kier, of cast iron, 7 years old, 8ft. 6 in. long, 8 ft. 
3 in. diameter, 1 in. thick, made in two parts joined by a 
socket joint. Steam from boilers supplied it at 45 lb. 
pressure, but the valve to the kier was only loaded to 
14 1b. The centre socket joint parted, allowing the top to 
be projected into the air. The joint was not sufficient, 
depending only on the friction of the spigot and socket 
form of joint. 

No. 9. (See Fig. 44.) June 30th, none injured.—On a 
ship. Vertical, 12 ft. high, 1 ft. 6 in, diameter, 7% in. 
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plates. Firebox 5 ft. 6 in. high, 4 ft. 1 in. diameter, 7; in. 
ylates. Three cross tubes. The plates of the firebox 
ulged inwards, and drew from the heads of the stays, 

and the steam and water escaped and put the fire out. 

No. 10. (See Fig. 45.) July 17th, none injured.—Marine, 
2 years old, 10 ft. long, 9 ft. 6 in. diameter, 80 lb. pres- 
sure. The crown of one combustion chamber became over- 
heated, possibly through being short of water, owing to 
the inclination of the vessel with uneven load, and some 
of the broken stay bolts allowed the water to escape, 
and increase the uverheating, but without doing much 
harm. 

No. 11. (See Fig. 46.) August 21st, 1 killed, 1 injured. 
—Revolving paper kier, 64 years old, 21 ft. ft. 6in. long, 
7 ft. diameter, 70 lb. pressure. It gave way, like so 
many others, at one of the large weak rectangular man- 
hole doors where the material is put in. 

No. 12. (See Fig. 47.) September 11th, 1 killed.—Kier. 
One of four at a paper works, 34 years old, 11 ft. high, 8 ft. 
5in. diameter, 2 in. thick, 15 lb. pressure usually. The 
weak cast-iron lid or charging door split into many pieces. 
It was no doubt strained by the repeated screwing up of 
the clamps which fastened it. 

No. 13. (See Fig. 48.) September 14th, 3 injured.—Linen 
drying cylinder, one of six, second-hand, and only just 
set to work at this place, 3 ft. 9 in. long, 3 ft. diameter, 
%in. plates, supplied with steam from a boiler at 45 |b. 
pressure. The vessel was too weak to bear the ordinary 
working pressure of 17 lb., and was therefore totally unfit 
to bear the boiler pressure which might possibly come 
upon it when the machine was standing. 

No. 14. December 20th, none injured.—Portable or trac- 
tion engine, 18 years old, 95 lb. pressure. The engine broke 
down, and the feed pipe was broken off, allowing the level 
of the water to fall ive the crown of the firebox, when 
the fusible plug melted, but with little injury to the boiler. 

No. 15. December 27th, 1 injured.—One of nine, at 
docks, 12 years old. Cornish, 27 ft. long, 5ft. 9in. dia- 
meter, {in. plates. Tube 3ft. and 2ft. Gin. diameter, 
yin. thick, 601b. pressure. The tube partially collapsed 
and ruptured from shortness of water, the blow-off cock 
having been left a little open. 

No. 16. December 28th, 5 injured.—Kier, for heating 
esparto grass. One of six, at a paper works, 13 years old, 
but enlarged since, 10 ft. deep, and 8 ft. diameter, 15 1b. 
pressure. It was supposed that some of the material was 
put into the exit pipe to prevent dripping over the men 
when filling, and that it was then forgotten, and caused 
more pressure than the vessel was intended to withstand. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig iron 
warrant market was quieter, and the closing prices ene 
a decline of 4d. per ton from those of the previous day. 
On forenoon ’Change there were transactions at 42s. 5}d. 
and 42s. 5d. cash, also at 42s. 7d. down to 42s. 6d. 
one month, and buyers at the close were offering 42s. 5d. 
cash and 42s. 6d. one month, with sellers near. Business 
was reported in the afternoon at 42s. 5d. and 42s, 54d. 
cash, also at 42s. 64d. and 42s. 7d. one month, the close 
being buyers at 42s. 5d. cash and 42s. 7d. one month, with 
sellers near. The market was again flat on the following 
day, and prices closed as on Thursday, thus showing a 
decline of 4d. on the week. Business was transacted in 
the morning at 42s. 54d. and 42s. 6d. cash, also at 42s. 7d. 
and 42s. 74d. one month, and at the close of the market 
there were sellers at 42s. 6d. cash and 42s, 8d. one month, 
with buyers near. In the afternoon transactions took 
place at 42s. 6d. and 42s. 54d. cash, also at 42s. 74d. and 
42s. 7d. one month, with buyers at the close offering 
42s. 54d. cash, and sellers at 42s. 6d. and nominally 
42s. 74d. one month. The warrant market was steady 
on Monday, and the close showed but little change 
from the closing quotations of Friday. Transactions were 
done on forenoon Change at from 42s. 54d. up to 42s. 64d. 
cash, also at 42s. 7d. and 42s. 74d. one month, the close 
being buyers at 42s. 6d. and 42s. a cash and one month 
respectively, and sellers near. There were transactions 
in the afternoon at 42s. 6d. and 42s. 64d. cash, also at 
42s, 74d. one month, with buyers at the close at 42s. 6d. 
cash and 42s. 74d. one month, and sellers near. Yester- 
day’s market opened strong, and an improvement took 
place in prices to the extent of 14d. per ton, but the 
market was flat at the close, and prices receded to 1d. 
oa ton under those ruling at the close on Monday. 

Juring the forenoon business was transacted at from 
42s, 6d. upto 42s. 74d. cash, and at the close there were 
sellers at 42s. 7d. cash and 42s, 84d. one month, and buyers 
offering 4d. per ton lower. Prices fell off in the after- 
noon to 42s, 5d. cash and 42s. 64d. one month, at which 
there were buyers at the close and sellers near. Business 
was done this forenoon at from 42s. 44d. up to 42s. 54d. 
cash, also at 42s. 64d. and 42s. 7d. one month, the closing 
quotations for sellers being 42s. 5d. cash and 42s. 64d. 
one month, with sellers ‘iiee 4d. more per ton. The 
market was idle in the afternoon, and only a small 
amount of business was reported, the quotations being 
42s. 5d. and 42s. 54d. cash and 42s. 7d. one month for 
sellers, with buyers offering 4d. per ton lower. On the 
whole the market has been steady during the past week, 
but it has also been devoid of interest, extremely little 
business being done, while the impression is very general 
that there is no immediate prospect of improvement. 
The transactions that have been reported have almost 
exclusively been confined to members of the trade. The 
confidence of buyers has been shaken very much, and 
there does not seem to be any encouraging feature. 
Shipments continue to be fairly good for the season of the 
year, but the demand from the Continent and from 
America is, so far, unsatisfactory. The local consump- 
tion is decidedly under that of last year at the same time, 
and the tendency is towards further limitation. Some 








of the foundries, however, still continue to be well em- 
ployed. The hematite pig iron market is quite feature- 
ess. Stocks are not accumulating to any extent, and the 
makers are selling Nos. 1, 2, and 3 brands in the usual 
— at about 46s. 6d. per ton, f.o.b. at Cumber- 
and ports. There are now 93 blast furnaces in actual 
operation, as against 94 last week, and 111 at this time last 
year. One has been damped down for repairs at Carnbroe 
ron Works. Last week’s shipments of Scotch pig iron 
amounted to 11,577 tons as compared with 12,238 tons tu 
the preceding week, and 12,421 tons in the corresponding 
week of last year. There were shipped 1820 tons to the 
United States, 225 tons to India, 795 tons to Australia, 
&c., 505 tons to France, 175 tons to Italy, 1893 tons to 
Germany, 250 tons to Holland, 200 tons to Belgium, 450 
tons to Spain and Portugal, 145 tons to China and Japan, 
and lesser quantities to other countries. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 594,504 tons, as against 594,075 tons yester- 
day week, the increase for the week being 429 tons. 


Progress of the Banffshire Coast Railway.—The first 
section of this railway, extending from Portsoy to 
Tochieneal, a distance of four miles, will be open for 
general traffic on April 1. Tochieneal Station is one 
mile distant from Cullen. Good progress is being made 
with the construction of the line in the neighbourhood of 
Cullen. The deepest part of the cutting at Gillyfurry 
(60 ft.) has been reached, and for some distance thence 
the cutting will be about 40 ft. deep. The viaducts over 
the streets of Cullen and Cullen Burn are making progress. 
The abutment of the burn viaduct is now 38 ft. high, the 
total height being about 70ft. Several of the piers have 
been raised to a considerable height. This section is ex- 
—_ to be completed in about two years, the works 

eing of an exceptionally difficult character. 


River Pollution at Galashiels—The Galashiels manu- 
facturers, who are under orders from the Court of Session 
at the instance of the riparian proprietors on the Tweed 
to carry out purification works at their several mills, have 
resolved on trial of a combined general drainage scheme 
for the town, if such can be agreed to; and recently a 
deputation from the manufacturers met the Corporation 
and explained what was wanted, at the same time offer- 
ing asum of 9000/. towards the carrying out of the joint 
scheme, subject to the consent being obtained of the 
pursuers in the case to grant the necessary time for the 
execution of such anextensive work. It is proposed that 
all discharges from the mills and the town sewage shall be 
run into a large pond and purified before being dis- 
charged into the river. The Cvurporation of Galashiels 
has undertaken to consider the matter. It is right to 
mention that a number of manufacturers are carrying out 
independent works of their own. 


Death of Mr. Thomas Kincaid.—Mr. Thomas Kincaid, 
one of the leading gentlemen of Greenock for the past 
sixty years, died last week at the age of eighty-eight. He 
was a native of Falkirk, and came to Greenock when yet 
a young man. He was a seafaring man, and sailed from 
that port from his youth. He had an inventive mind, 
and these qualities were shown in his liking for machinery ; 
and he is said to have been one of the inventors of the 
screw propeller, and brought the idea before the British 
Association. In 1851 he had the equipping of the first 
steamer sent out to Australia. He gave valuable advice 
to the town authorities in connexion with the engineering 
works at Garvel Dock. The deceased gentleman leaves a 
large family, several of whom are connected with the old 
engineering firm of Kincaid, Donald, and Co, 


The Load-Line Committee.—The latter half of last week 
was spent in Scotland by Sir E. Reed and all his colleagues 
of the Load-Line Committee except three of the members 
—namely Mr. Thomas Gray, one of the Board of Trade 
representatives ; Mr. Sutherland, chairman of the P. and 
O. Cumpany, and representative of the great steamship 
companies ; and Captain Price, of the steamer Oregon, 
the representative of the shipmasters. They spent Thurs- 
Gay in making 4n inspection of the shipping in the Clyde 
and docks at Glasgow, carefully noting how the load-line 
and the freeboard were related to each other. Their trip 
in the steamer Torch, which was placed at their service by 
the Clyde Lighthouse Trust, was extended to Dumbar- 
ton, where they made an inspection of the great exten- 
sions now in progress at Messrs. Denny’s shipyard, and 
the experimental tank connected with their scientific in- 
vestigation department. It was intended to have run 
down to Greenock, but that part of the day’s work was not 
accomplished owing to the stormy character of the weather. 
On the following day they held two sittings in Glasgow for 
taking evidence from representatives of the owners of sail- 
ing ships and steamships in Greenock and Glasgow. Much 
of the evidence was of a very valuable character, but gene- 
rally speaking it was against the idea of having a fixed 
load-line, as the gentlemen who appeared as witnesses 
were of opinion that the Board of Trade should trust the 
honour of shipowners of experience. The next day’s 
sitting of the committee was held at Leith. Mr. James 
Currie was the chief witness on behalf of the owners of 
steamships, and subsequently a number of shipmasters 
gave evidence from their own point of view. They were 
generally in favour of having a very liberal freeboard, 
as much as ;2? in. to 3 in. to the foot depth of hold. In 
the afternoon the shipping and docks of Leith were 
inspected, and in the evening several members of the 
committee joined the Austral at Greenock with the view 
of running round to Liverpool with her. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Tron Market.—Yesterday there was no 
change in the condition of the well-attended market, No. 3 








being again quoted 37s. 3d. per ton f.o.b. Tees. The fact 
of so many blast furnaces having been blown out by ar- 
rangement in the Cleveland district does not appear to 
have helped prices to any great extent. Fresh orders 
are slow in coming to hand and at this season of the year 
such a state of things is rather disappointing. Shipments 
ere, however, satisfactory, there having been exported 
from Middlesbrough up to date 63,400 tons of pig iron 
as compared with 52,300 tons during the same period in 
February. Most of this iron is, however, deliveries of 
orders booked sometime ago. Keports from all the trade 
centres are discouraging. Our local business seems to 
contract. Many of the rolling mills are idle this week 
for want of orders. The outlook for employment in the 
North of England is very unsatisfactory, and it is feared 
that workmen who have not taken advantage of a sliding 
scale agreement, will have to submit to lower wages, 
Ship-plates are quoted 5/. per ton, and angles 4/. 15s., less 
23 per cent. at works, but even these low figures fail to 
induce contracts of any importance, buyers preferring to 
wait. 


Trade Extensions in Middlesbrough.—The trading com- 
munity are gratified to learn that Lloyd’s Register has 
sanctioned the use of steel plates made by the basic pro- 
cess in Cleveland for shipbuilding purposes. The North- 
Eastern Steel Company at Middlesbrough are_ prepared 
to supply this material, and Messrs. Bolckow, Vaughan, 
and Co. intend to roll steel plates soon. Arrangements 
are being made by Messrs. Dorman, Long, and Co., of 
Middlesbrough, for manufacturing girders in such a way 
as will enable them to successfully compete with Belgium, 
which has so long had the pull in this trade. The salt 
industry and chemical trades are developing. Messrs. 
Bell Brothers, of Port Clarence, Middlesbrough, are 
making about 500 tons of salt per week, and have only 
their first working bore-hole in operation. They are sink- 
ing a second bore-hole, and they are erecting large soda 
works close to their evaporating pans, and within a stone- 
throw of their splendid ranges of blastfurnaces. Messrs. 
Bolckow, Vaughan, and Co. are progressing with their 
sinking operations, and hope soon to be raising salt. The 
Middlesbrough Chemical Works have added very ex- 
tensively to their plant in Cargo Fleet-road, and have 
made arrangements for producing Turkey red dye, a pro- 
duct which hitherto has been manufactured only in 
Germany. 

The Wages Question in the Manufactured Iron Trade.— 
Dr. Watson, of Newcastle, has not yet fixed the date for 
holding the court of arbitration on the claim of the iron 
manufacturers of the North of England to a reduction of 
10 per cent. in wages. As the question was so fully dis- 
cussed in January last, it is expected that the proceedings 
will not be lengthy. The award will date from the Ist of 
April next for three months. 


The Coal and Coke Trades.—The fuel trade in all branches 
is steady. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Improved Railway Facilities for Filey.—A public meet- 
ing has been held in Filey, to ask the North-Eastern Rail- 
way Company to give a better service of trains during the 
summer months. Mr. H. D’Arley, J.P., was voted to 
the chair, and there was a very influential attendance. 
Mr. E. H. Green moved “‘ That this meeting of residents, 
ratepayers, and lodging-house keepers in Filey beg to call 
the attention of the directors of the North-Eastern Rail- 
way Company to the desirability of having a late train 
from Scarborough on at least two days per week during 
the season, which would not only be a great convenience 
to the inhabitants of Filey and visitors, but to the other 
stations on the line.” The resolution was carried unani- 
mously. 

The Proposed Scarborough and East Riding Railway. 
An Arranyement.—At a special meeting of the Scar- 
borough Committee in connexion with the Scarborough 
and East Riding Railway Bill now before Parliament, 
held at the Grand Hotel, Scarborough, the mayor 
(Councillor P. Hick, Jun.) reported the receipt of a com- 
munication from Mr. L. R. Bibby, one of the solicitors to 
the promoters, announcing that in consequence of the 
present depressed state of the money market, and in con- 
sideration of the small encouragement given to the Bill 
by the people of Scarborough and other circumstanoes it 
has been decided to limit the scheme, and that the pro- 
moters have accordingly entered into a friendly arrange- 
ment with the North-Eastern Railway Company, by 
means of which that company will withdraw their pro- 
posed railway between Market Weighton and Driffield, 
whilst the Scarborough and East Riding Railway Com- 
pany will proceed with their proposed railway from 
Seamer Junction through Driffield to Market Weighton 
abandoning the remaining portions cf their line. The 
North-Eastern Company have agreed to work the rail- 
way for the new company for 50 per cent. of the gross 
receipts, and upon favourable terms as to through traffic. 
This arrangement, the promoters claim, will give to 
Scarborough many advantages it does not now possess, 
and, in addition to shortening the distance between 
Scarborough and Hull by about ten miles, will provide a 
second route to the West Riding and to the south. 








NORDENFELT V. GARDNER.—The verdict obtained by 
the plaintiff before Baron Huddleston has been reversed 
by the Court of Appeal. The Master of the Rolls and 
Lords Justices Baggalay and Lindley were of opinion 
that there was novelty in both guns, and that there was 
no infringement whatever by the defendants of the 
plaintiff's patent. 
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THE STATE OF THE NAVY. 

Tue late hour at which Mr. Campbell-Banner- 
man concluded his statement on Friday last, effec- 
tually prevented the Committee’s discussing the 
Navy Estimates when the full particulars had been | 
placed before it. Undoubtedly the question of 
excessive punishment of sailors is one of first im- | 
portance, not only to the men themselves, but to 
the nation at large; and the marines have been so 
systematically ill-treated that few would grudge a 
far greater amount of parliamentary time than was | 
occupied in considering their grievances. Still, | 
important as these questions are, it is a pity that | 











they should be allowed to oust others of far graver 
interest. 

However, Mr. Childers promises a full discussion 
of the estimates on an early day before Whitsun- 
tide, and we will reserve our notice of the figures 
until that date. Inthe mean time Sir John Hay 
has discharged himself of his long speech and raised 
the question of the state of the Navy. Unfortu- 
nately, in doing this he played most effectually into 
his opponent’s hands. Speeches of this nature are 
made, not so much to the House as to the country at 
large, and the consequence of the delay, is that for 
the present the public is content to suspend its 
judgment until the discussion on the estimates takes 
place. When that ‘‘early day before Whitsun- 
tide” comes round the gallant admiral’s strictures 
will have grown cold in our memories, whilst any 
repetition of them would be flat, as a twice-told tale 
ever is. But in any case the present day does not 
seem favourable for an appeal to public opinion 
for support in advocating a greater expenditure on 
the Navy. Interest in such matters is undoubtedly 
slack. The Polyphemus has given the scientific 
men enough of experiment for some time to come, 
and the country has heard the cry of wolf so often 


| that it séems almost as if it would require an abso- 


lute demonstration of fact to awake it_to any sense 
of danger. Within the last twenty-five years we 
have had so many warnings. Firstly, it was the 
French who were building ironclads, and we were 
never easy until the Warrior was out of hand. 
About ten years later the Americans were going to 
sweep the seas and destroy our commerce by fast 
cruisers, so we built the Inconstant as an answer to 
the Wampanoag. Then Sir Edward Reed fairly 
scared us by writing letters to the Times about the 
Russian Peter the Great and the Popoffkas, and 
shortly after this we found ourselves apparently on 
the eve of a great war without asingle torpedo boat 
attached to the fleet. All this now is ancient history, 
but it has had its effect in educating the public 
mind. The Wampanoag was a failure. The Peter 
the Great was re-engined two years ago at a Clyde 
yard, and no one talks about Popoffkas in the 
present day. The war that was imminent was 
arrested by skilful diplomacy, and consequently we 
never felt the want of the torpedo boats. In fact 
the wolf has been so long in coming, that when 


we are told, in the present day, about the 
Duilio and Dandolo, or the French cruisers, 
we scarce take the trouble to reply. We are 


so sure the wolf will never come, at least to 
our own fold, though that of a neighbour may 
be ravaged. We trust it will not be supposed 
that we wish to liken the serious warnings of Sir 
John Hay to the ill-timed joking of the clown in 
the fable. The simile, however, is so often used by 
people who wish to throw ridicule on those they 
call the ‘‘alarmists,” that we are constrained to 
notice it; only asking that the dénouement of 
the tale may not be forgotten. 

It is an easy thing to dismiss the strictures of 
Sir John Hay and Lord H. Lennox with a sneer, 
or to deprecate the adoption of ‘‘ sensational esti- 
mates,” but tle fact remains that a very serious case 
has been made out against our naval administration, 
and to which apparently its official representations 
in Parliament are unable to reply, excepting by 
unsubstantial generalities. We have not always 
great faith in Select Committees of Inquiry. As a 
rule they are too much restricted by the trammels 
of ofticialism or by other influences, and those wit- 
nesses who know most are also most under this 
influence. Indeed, a committee is often the most 
convenient way of shelving a question until outside 
impertinent curiosity grows cold in the matter. 
Still, such an inquiry as that proposed could not fail 
in some degree to allay the public uneasiness that 
exists, or else to arm ministers with a measure of 
support that would enable them to make larger 
demands on the Revenue with a bold face. The 
plea that we should be informing foreign govern- 
ments of our weaknesses is absurd to a degree, and 
can only serve as an excuse to those who are totally 
ignorant of our naval procedure and the etiquette 
observed towards foreign embassies. 

Perhaps the best-informed commission would be 
one to which those suave, but remarkably astute, 
gentlemen, the foreign naval attachés, had con- 
tributed the information which it is their duty to 
acquire with such industry. 

With the information now at our disposal it 
would be impossible to criticise Sir John Hay’s esti- 
mate of the strength of the fleet. Whether the sixty- 
two ships classed as effective could be fairly reduced 





to so low a number as forty, remains at present an 
open question, but Sir John Hay has exposed the 
misleading nature of the returns in so many parti- 
culars that one naturally looks on his estimate as 
likely to convey a fair idea of the true state of our 
naval strength. We feel more hesitation in accept- 
ing his comparisons between the British Navy and 
the fleets of our neighbours. He takes the foreign 
‘¢ official information,” and on it builds estimates of 
the fighting power of the respective countries ; but 
we have no reason to suppose that foreign ‘official 
information” would appear less misleading than our 
own, if subjected to a like analysis. Making all due 
allowances, however, there seems to be little doubt 
that the French and Italian fleets combined would 
supply a more effective navy than that of Great 
Britain ; and indeed we seem to be coming to this 
complexion, that we shall be content to accept the 
fact, as an unavoidable, even if undesirable, state 
of affairs. Sir Thomas Brassey could say little to 
weaken the effect of Sir John Hay’s attack. It 
was a hard thing to use his own book as a weapon 
of offence against him ; perhaps his carefully com- 
piled volumes would have had the opposite etfect to 
that for which they were written, could their use 
in last Friday’s proceedings have been foreseen at 
the time the present Board of Admiralty was 
formed. However, we will do the Civil Lord the 
justice of supposing that his heart was not in his 
work of defence, and indeed he only ‘‘ hoped to 
be considered to have given a satisfactory reply to 
some of the criticisms” addressed tohim. As asailor 
the late commander of the Royal Naval Artillery 
Volunteers has always possessed the enthusiasm of 
an amateur ; and it is hard to imagine that in spirit 
he was not more with those who were asking an 
additional half million to be spent on the fleet, than 
with those who were traversing their demand by the 
12,000/. for the Hecate’s new top-sides. But Civil 
Lords, like even greater dignitaries, must obey 
orders, and serve if they wish to rule. The purely 
naval influence in the Cabinet is comparatively 
small, whilst the financial influence is practically all- 
powerful. Let our First Lord be ever so anxious to 
put the boilers of the fleet in working order, what 
chance has he against the economists of the Cabinet ? 
In times of peace governments are not made or 
unmade by naval efticiency or inefficiency ; whilst 
an extra penny on the income tax might be fatal to 
an administration. We must not forget that we 
are governed by the economists. 

Mr. W. H. Smith spoke in a manner that should 
have been decisive for the appointment of the com- 
mittee asked for, if sound argument and common 
sense were to have had any influence in the settle- 
ment of the question, which, however, was of 
course a foregone conclusion. There is one point 
in his speech which is especially worthy of notice, 
coming ,as it did from an ex-First Lord. Mr. 
Smith says: ‘‘ There is nothing in the objection 
that inquiry would give information to foreign 
powers ; for those who had the management of 
their navies knew a great deal more about our 
navy than many of us did.” ‘‘The Government 
might suppress printed documents, but if he wanted 
information as to the condition of the Navy, he could 
get it at Berlin, Copenhagen, or Paris.” Mr. 
Campbell-Bannerman, in resisting the demand for 
a Select Committee, attempted to make capital out 
of this statement. ‘‘The Admiralty,” he said, 
‘had no reason to believe that their officers could 
be bribed to betray their trust, and he was surprised 
that the right honourable gentleman should have 
suggested such a thing.” Unless the Secretary of 
the Admiralty is very innocent of the routine of his 
office he must be aware that there is no occasion 
for Admiralty officials to betray their trust in order 
to account for such a state of affairs as Mr. 
Smith described. As, however, Mr. Campbell- 
Bannnerman professes ignorance on these subjects 
we will give him an instance, and it is only one out 
of many, of the way information gets abroad. A few 
years ago the diplomatic relations between Great 
Britain and another great naval power were ina 
state of very unusual tension, indeed so marked was 
this tension that it was considered by many that 
war was inevitable, and an edict went forth from 
the ruling powers that no war material of a certain 
description should be exported from this country. 
It was about this time that our Government had 
acquired by purchase a newly invented means of 
destruction which was lying at one of our military 
depots. 

Instructions were sent from the capital of the 
power with which we were on such delicate relations 
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to its embassy in London directing that particulars 
of this new mode of warfare should be obtained if 
possible. In furtherance of this order an attaché 
to the embassy made application through the 
regular authorities in London, and in consequence 
a practical illustration of the apparatus was given 
to the attaché in question. This no doubt will 
seem a very extraordinary and blameworthy pro- 
ceeding to many people, but in reality it was un- 
avoidable, for a refusal of what is looked on as an 
ordinary international courtesy might have a most 
serious effect when the good feeling between govern- 
ments is at all uncertain. Ifa country wishes to 
keep its dockyards, ships, and arsenals free from 
foreign scrutiny, it must make the beginning at a 
period of tranquillity, and treat all powers alike. 

Mr. Campbell-Bannerman’s speech contained 
little of interest. He did not attempt to cope with 
Sir John Hay’s strictures on the ship question 
in anything like detail, but contented himself 
with giving a little original information on the 
boiler question, and making a protest against the 
‘“sedulous care,” with which it was considered 
necessary in some quarters for the House of 
Commons to watch the Admiralty. There is one 
point, however, in which we are quite at one 
with the Secretary of the Admiralty. He does 
not agree that the Board is under the thumbs 
of its professional advisers, a theory which has 
been previously advanced by Mr. Gorst. We 
think it unfortunate that Mr. Gorst’s statements 
were not somewhat nearer the truth than is actually 
the case. If the permanent staff at Whitehall had 
a better opportunity of championing its views we 
believe the Navy would be stronger and more 
efficient than it is ever likely to be under its pre- 
sent management. Unfortunately it is the thumbs 
of the economists that are uppermost. 


THE BUILDING TRADES EXHIBITION. 

AttHovuGH the Building Trades Exhibition of this 
year is as successful as its predecessors from the 
promoters’ point of view, the whole area of the 
Agricultural Hall being covered with handsome 
exhibits, yet to one in search of novelties it offers 
a poor field of inquiry. It is true that there are 





new designs in abundance, new patterns of tiles, 


new plaques and mouldings in terra-cotta, new wall 
papers, and new forms of chimney-pieces, but it is 
not to novelties of this kind that we refer, but to 
those relating more particularly to material and 
modes of construction. These, of course, can only 
be brought forth at infrequent intervals, as they 
are in their nature limited much more rigidly than 
the productions of the artist, and now that the 
Exhibition has reached its fifth anniversary, it 
must be expected that the accumulated inventions 
of the last few years have all been shown, and that 
in future each twelvemonth will have nothing to 
offer but its own proper harvest. 

But although we miss the enjoyment derived 
from the contemplation of fresh inventions, this is 
partly replaced by the pleasure of recognising as 
established commercial products many objects which 
in the earlier shows were advanced tentatively to 
endure the ordeal of practical use. This is par- 
ticularly true of the artificial or concrete stone 
which has now an extensive employment, having 
outlived the distrust which meets all articles which 
are avowedly artificial. In this department the 
Eureka Concrete Company have a very fine exhibit, 
comprising two sets of columns in clusters in red 
concrete, with caps supporting a Gothic arch, and 
also the massive stone door of a banker’s strong 
room, with panels enriched bya scene in relievo 
from Tennyson’s ‘‘ Brook.” Messrs. Lascelles, of 
Bunhill-row, show two windows with mullions 
and transoms, and a large portico for a chapel, the 
latter being of unusual size for this material. The 
Victoria Stone Company, of Kingsland-road, and 
the Imperial Stone Company, of Greenwich, both 
have large displays of pipes, pavings, and steps. 

The revival of the Queen Anne style of archi- 
tecture has given a great stimulus to the manu- 
facture of the sometime despised red brick, and 
many excellent specimens are to be found in the 
Hall. Chief among these is an erection of gauged 
and carved brickwork, part of which appeared last 
year, and has meanwhile been erected in a field 
exposed to the weather. The panels are new, and 
are very handsome specimens of carved or rubbed 
brickwork, while the base is composed of three 
shades of bricks. In all cases there is the mellow- 
ness and softness of tone which is noticeable 
in houses which actually date from the time of 





Queen Anne. The Bracknell Pottery Company, 
Berks, also show a large selection of bricks and 
tiles with some fine specimens of ornamental and 
moulded bricks and rubbers, while a somewhat 
similar display is made by Mr. George Wright, of 
Uxbridge-road. 

In addition to stone and tiled pavements there is 
a considerable show of glazed pavings for the illu- 
mination of basements, but we failed to notice any- 
thing new. Foremost among these come Messrs. 
Hayward Brothers and Eckstein with their total re- 
flection prism, about which they had a very serious 
and long contest before the courts in defending their 
patent. The section of the prism is a right-angled 
triangle arranged with its hypothenuse inclined at 
about 45 deg. to the vertical. Light from above 
falling on this inclined surface is totally reflected, 
and directed in a slanting direction, so that when 
the prisms are set in the street pavement the light is 
projected into the cellar or basement. Mr. Thad- 
deus Hyatt, of Farringdon-road, makes a large 
display of his five-lens light, in which the general 
surface of the glass is defended from becoming worn 
and obscured by semi-globular projections, which at 
the same time act aslenses. Very fine specimens of 
glass, both sheet and plate, were shown by Messrs. 
John Hall and Sons, of Bristol, including large 
slabs designed for use in translucent pavements. 
Several systems of glazing without putty are fully 
illustrated, but we dealt very completely with these 
last year, and need only call attention to the fact 
that the Pennycook Company has obtained a medal 
at the Calcutta Exhibition. 

There is quite a considerable show of hoists, 
mostly of small capacity, or else models. Messrs. 
Smith and Stevens, of Queen’s-road, Battersea, 
exhibit a model of one of their hydraulic balanced 
lifts, without chains or counterweights. The 
balancing apparatus consists of a pair of hydraulic 
cylinders arranged mouth to mouth vertically one 
over the other. They both receive the same ram, 
but as the upper cylinder is a smaller diameter 
than the lower one the ram is also of two 
diameters. The contents of the lower cylinder 
are equal to the contents of the ram cylinder, 
and during the descent of the hoist the water from 
the ram cylinder enters the lower compensating 
cylinder, forcing its plunger upwards, and driving 
the contents of the upper cylinder back into the 
accumulator. Thus during the upstroke water is 
drawn from the accumulator, and during the down- 
stroke a portion of it, representing the amount of 
the dead load, less the friction, is returned to the 
accumulator. A safety lift is shown by Mr. M. 
T. Medway, of Rolt-street, Deptford, in which 
the cage is wedged between the guides when the 
rope breaks. Attached to the counterweight is a 
light cord passing over a pulley at the top of the 
well, and carrying at its other end a wedge, moving 
along one of the guides, and situated just below 
the cage. When all goes well this wedge travels 
in constant attendance on the cage, but when the 
rope gives way it is immediately drawn upwards by 
the falling counterweight, while the cage naturally 
drops. Two inches of motion brings the two into con- 
tact, the wedge inserting itself between an inclined 
face on the cage and the guide, while to increase the 
security; a spring bolt within it, is driven forward 
and bites into the wood. Mr. J. Stannah, of South- 
wark Bridge-road, has a good show of light hoists, 
one of which has a safety appliance also worked 
from the counterweight, and consisting of a gripping 
device which clasps the guide. The trouble with 
arrangements of this kind is that they do not allow 
for the variations in the length of hoisting rope 
which take place in use, and are aft to jam the 
cage during regular working, or else to allow it to 
drop a dangerous distance before they stop it. 
Messrs. Clark, Bunnet, and Co., of New Cross, 
show a model of an ordinary hydraulic hoist and 
several dinner hoists. They also contribute a light 
and elegant spiral staircase. Messrs. R. Waygood 
and Co., of Great Dover-street, show a model of a 
hydraulic hoist in which a part of the water returned 
during the downward motion into the accumulator. 

Builders’ tools are fairly represented in the more 
ordinary classes, such as circular saws, moulding, 
and mortising machines, but they were generally 
small, and do not present any special novelty. 
Messrs. Lewis and Lewis, of Cambridge Heath- 
road, E., have a large exhibit, the chief atten- 
tion being an automatic plane iron grinder, in 
which the grinding is effected by a hollow emery 
cylinder, the cutter being carried backwards 
and forwards across its open end. Mr. E, §, 





Hindley, of Bourton, Dorset, has a large show of 
engines and boilers well adapted for contractors’ 
work, as well as a large portable mortar mill, and a 
number of tools. 

Messrs. Yates, Haywood and Co., ef 95, Upper 
Thames-street, occupy a considerable proportion 
of one end of the Hall by a very fine display 
of castings in the form of stoves, kitcheners, and 
mantel-pieces. The latter are in many cases de- 
signed to represent carved boards and overmantels 
with shelves and mirrors, and with far more success 
than might be expected, many of them being very 
handsome, although of course falling short of the 
originals which they represent. Zinc work in the 
form of dormers, finials, mouldings, crestings, 
and the like is shown by Messrs. Ewart and Sons, 
of Euston-road, who have avery large display of 
capital work. Hammered ironwork is exhibited 
by Mr. Alfred Newman, of Maddox-street, who 
shows a very handsome wrought-iron pillar with 
four large lamps, being one of a set manufactured 
for Eaton Hall, the seat of the Duke of West- 
midster. He has also a good selection of smaller 
work in the form of grilles, balcons, and lanterns. 

If it were within our province to enlarge upon the 
artistic features of the Exhibition, this notice would 
run tomuch greater length. But lincrusta Walton, 
carton-pierre and terra-cotta; mouldings have no 
proper place in our columns, and we must there- 
fore conclude, only adding a word of caution lest it 
should be thought that because there is little that 
is really new in the Hall, that the Exhibition is a 
poor one. On the contrary it is both full and re- 
presentative, affording a complete survey of the 
various materials which are at the disposal of the 
architect and builder, and the manifold forms which 
they can be made to assume. 


PRIVATE BILL LEGISLATION 

THE principal Bill before Committee in the House 
of Lords is that of the Manchester Ship Canal, the 
discussion upon which has now entered the third 
week, and evidence bearing upon the commercial 
side of the question has been given, the necessity 
of such an undertaking for the rescue and regenera- 
tion of Manchester being dwelt upon by all the 
witnesses ; these bitterly complain of the loss and 
delay, due, in their opinion, to the dependence 
upon the railway for transit, and to the Liverpool 
brokers for shipment. 

One of the principal points in this scheme lately 
dwelt upon has been the improved outlet to the sea, 
which it would afford to the collieries situated in 
Derbyshire and South Yorkshire ; these, according 
to the statements of witnesses speaking in support 
of this part of the Bill, are at present to a great 
extent land-locked, and being handicapped by the 
cost of a long railway journey to shipping ports, 
suffer much in competition with those more favour- 
ably situated. 

The canal intersects, near Partington, the railway 
of the Cheshire Lines Committee, the joint owners of 
which are the Midland and Manchester, Sheffield, 
and Lincolnshire Companies, whose lines are in 
direct communication with the coalfields in ques- 
tion, and it is proposed to construct at this point in 
connexion with them, siding wharves and shipping 
appliances, by means of which, easily and econo- 
mically, a great impetus would be given to the trade 
with most beneficial results. 

The Bill fur the improvement of the lower portion 
of the River Ouse has been passed by the committee 
of which Lord Ducie is chairman; under the pro- 
visions of this measure the Aire and Calder Navi- 
gation Company, who are largely interested in the 
port of Goole, propose to train and otherwise im- 
prove the navigable channel of that river from a 
point a short distance above Goole to near its con- 
fluence with the River Trent ; the extremely awk- 
ward corner opposite Goole barracks, is to be cut off 
by the formation a new channel, which will increase 
the radius of the bend to about double that of the 
present. Training walls projecting about 3 ft. 
above low-water level are to be formed along each 
side, at distances varying from 30 to 100 yards 
within the present high-water mark. These gra- 
dually diverge in distance apart from about 
10 chains at Goole, to 50 chains at Blackloft, the 
greatest narrowing of the channel being near Whit- 
gift, where it will be reduced about one-third. The 
present channel consisting of deep narrow pools on 
alternate sides of the river, with shifting bars 
almost dry at low water between, the navigation 
is very intricate and dangerous. The construc- 
tion of the proposed works it is expected will, by 
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confining the channel, cause the velocity of the ebb 
to be increased, and thus the bars, consisting of very 
light silt, will be removed, partially filling the deep 
holes ; the remainder being held in suspension will 
return with the flood and be finally deposited in the 
slack water behind the walls, thus gradually raising 
the surface and reclaiming the land between them 
and high-water mark. 

The parties opposing the Bill are those represent- 
ing the navigating interests on that part of the Ouse 
above the site of the proposed works, and their con- 
tention is, that the effect of the improvement of 
the channel below, brought about by the increased 
scour, will cause the flood to travel with greater 
velocity than at present; its silt-disturbing and silt- 
carrying powers will be enlarged, and the result 
will be deposited in large quantities when the 
velocity is checked, as it will be on that portion of 
the river where it is not proposed to construct 
any training walls or carry out other remedial 
measures; and thus their navigation will be 
damaged in proportion to the amount by which 
the Lower Ouse will be improved. They also 
fear that the channel through the Skelton swing 
bridge carrying the North-Eastern Railway over 
the Ouse a short distance above Goole, will also 
be injuriously affected. The opening spans of this 
structure are situated in the present deepest water 
quite on the east side of the river. The tendency 
of the training walls will be to deflect the flow more 
to the centre ; consequently they are of opinion that 
the channel will be formed in the position under 
the fixed spans, and the present opening portion 
(that only available for navigation) will be left high 
and dry. 

Mr. John Fowler, engineer to the Tees Con- 
servancy, who has constructed twenty miles of train- 
ing walls between Stockton and the bar in that 
estuary, together with fourteen miles of reclamation 
embankment at the same place, gave evidence in 
support of the scheme, and stated that silt would be 
deposited as desired at the back of the walls until 
level with their tops, and if they were raised an 
additional 5 ft. deposit would still continue ; that in 
his opinion none of the silt would be carried by 
flood beyond the portion of the river on which it 
was proposed to construct the training walls ; and 
that there was no fear of additional deposit in the 
Upper Ouse resulting from the improvement in the 
lower portion. He admitted, however, that the pre- 
sent deep water channel at Skelton bridge would 
be affected, that it would be widened and made less 
deep, but not shifted laterally more to the centre of 
the river. 

Mr. P. J. Messent, who has had charge of the 
execution and maintenance of the works in progress 
and completed for the improvement of the River 
Tyne generally, corroborated the greater portion of 
the above statement, but he was of opinion that 
possibly some small portion of the silt carried up by 
the flood tide might be deposited above the site of 
the works. 

We may here remark that both these gentlemen 
were called last session in support of the estuary 
works then proposed to be carried out by the promo- 
ters of the ManchesterShip Canal, which consisted of 
half-tide training wails designed to confine and im- 
prove the channel through the wide expanse of shal- 
lows between Runcorn and Garston, and they may 
therefore be considered to fairly represent the 
opinions which the promoters of that scheme have 
with regard to the effect of the carrying out of such 
works. Sir Frederick Bramwell, who was called in 
opposition to that scheme, considered that, bearing 
in mind the experience he had derived from the 
construction of a deep channel through shoals in 
the lower part of the River Thames, such works 
would have the effect of causing deposit outside the 
training walls with the consequent result of diminu- 
tion of the quantity of water available for the pur- 
pose of scouring and maintaining the channel 
through the bar at the mouth of the Mersey. 

The promoters of the Ship Canal, however, deny 
that the circumstances are at all similar on account 
of the great difference in proportion between the 
size of the trained ‘channel and the space included 
between high water-mark ; this, no doubt, would 
have a great influence on the result, but still it 
seems to us but a question of degree and not of 
total immunity from prejudicial effects. 

The Kings Norton Gas, Trent Navigation, West 
Cheshire Water, Kensington Public Baths, High- 
gate Archway and Ayr Bridge and Harbour Bills, 
among others, have been reported. 

In the Commons, Group V., the whole of the Bills 








included in this group, before the Committee, of 
which Mr. Bourke is chairman, have been sent to the 
Committee on Unopposed Bills, arrangements in each 
case having been made avoiding a contest. They were 
the Scarborough and East Riding, North-Eastern 
Cleveland Extension Mineral, Halifax High Level 
and North and South Junction, Hull Barnsley and 
West Riding Junction, and Scarborough and 
Whitby Railways Bills. A similar happy fate has 
been met with in the remainder of the Bills left 
for consideration in Group X. They were the 
Henley-in-Arden and Great Western Junction, 
and the Avonmouth and South Wales Junction 
Railways Bills. 

In Group VII., the Committee of which Sir John 
Kennaway is chairman, had first before them 
the Bill of the Great Northern Railway Com- 
pany, but the opposition having been withdrawn, 
it was relegated to the Select Committee ap- 
pointed to consider Bills of this class ; they then 
entered upon that next in order, the Dore and 
Chinley Railway, the object of which is the in- 
corporation of an independent company, with the 
warm support of the Midland Railway, for the 
construction of a line, which, with a junction, 
would be of an aggregate length of 214 miles, 
at a cost of about a million. The main line com- 
mences close to Dore Station by a junction with the 
Chesterfield and Sheffield line of the Midland 
Company; it then takes a westerly course past 
Totley, piercing by a tunnel 5280 yards long, the 
high ground of Totley Moss forming the watershed 
between the rivers Rother and Derwent, emerges 
into the valley of the latter a short distance south 
of Hathersage, the course of which and of the Noe 
it follows for twelve miles, past the village of Hope 
and near Castleton and immediately south of the 
Peak, to the head of Edale, whence another 
tunnel, 2977 yards long, under the ridge called 
Coroburn, conducts the line into the valley in 
which Chapel-en-le-Frith is situated. Two junc- 
tions near Chinley Station are formed with the 
Ambergate and Manchester line of the before-men- 
tioned railway company. 

On account of the hilly nature of the ground the 
works on the new line are rather heavy ; near the 
tunnels there are cuttings of 104 ft. in depth and 
banks of 43 ft. and 78 ft. in height, but for at least 
half the length they are very light. The ruling 
gradient against the heaviest traflic is 1 in 100, and 
in the other direction 1 in 90, which is the same as 
that onthe Manchester and Ambergate line. The 
curves are suitable for fast traffic, being with the 
exception of those at the junctions, nowhere of a 
radius less than half a mile. 

The object of the line is to open up a tract of 
country, which from the beauty of its scenery offers 
special attractions to the tourist, but at present 
being wholly without railway accommodation, is 
almost inaccessible on account of the lofty and 
rugged character of the hills surrounding it, to 
which the length of the proposed tunnels testify. 
Tie Midland Railway Company will also obtain 
by it a route between Sheffield and Manchester, 
nearly equal in length to, and as suitable for traffic 
as, that at presént afforded by the existing line in 
the hands of the Manchester, Shettield, and Lincoln- 
shire Railway Company, and which will be nearly 
twenty-four miles shorter than their own line vid 
Ambergate. 

The local case was well supported by witnesses 
from the district traversed, who gave evidence as to 
the great want of railway accommodation both for 
passenger and goods purposes, and especially in the 
item of coals, which at present had to be carted 
over very difficult roads a distance of about twelve 
miles at a cost of ten shillings per ton. Evidence 
as to the value of the line for through traffic was 
given by Mr. Noble, the general manager of the 
Midland Railway, who stated that it would bea 
most useful line for them, completing as it prac- 
tically would, the duplication of their railway be- 
tween Manchester and Leicester, and thus enable 
them to successfully combat the difficulties which 
frequently arise through interruption to their traftic 
caused by slips, snowstorms, and other casualties 
occurring on their much-exposed line through 
Rowsley and Bakewell. So much were his com- 
pany impressed with the importance to them of the 
scheme thatthey were prepared to enter into an 
agreement to work the railway at a fifty per cent. 
rate, and also to guarantee interest at the rate 
of three per cent. on the share capital representing 
the cost of its construction. 

There were three opponents appearing against 








the Bill, one being the Manchester, Sheffield, and 
Lincolnshire Railway Company, who objected to 
the scheme, because it was in direct competition 
with a portion of their system, and also because it 
might interfere with a piece of ground, on which, 
under an Act of 1791, they had powers to construct 
a reservoir for the supply of a canal which was now 
their property. The other two petitioners were 
landowners whose estates, of rather small extent 
purchased within the last few years, would be in- 
juriously affected by,the construction of the railway. 
Mr. Hall, whose property near Dore would be inter- 
sected within 240 yards of his residence, desired 
that the line should be formed in tunnel at a cost of 
24,0001. where it passed for 600 yards through his 
pleasure grounds. To this the promoters could not 
agree, both on account of the cost and the unde- 
sirability of the line being in tunnel near the pro- 
posed junction with the Midland Railway, but 
offered to make a bank ornamentally planted 
between their line and the house so as to effectually 
screen the traflic from view. The residence of the 
other petitioner, Mr. Firth, is at Hope, and is 
situated 700 yards from the railway and 150 ft. 
above its level. He objected to the interference 
with his quiet, and would not be satisfied unless 
the line were carried outside his boundaries, which 
was impossible within the powers of the proposed 
Bill. Mr. Underdown, the general manager of the 
opposing railway company, gave evidence in sup- 
port of their petition, and stated that they had 
always been on friendly terms with the Midland 
Company. Since 1861 agreements had been entered 
into and facilities afforded, which were ample for 
the efficient conduct of that company’s traffic 
between Manchester and Sheffield, they having 
running powers over his company’s line between 
Beiyhton Junction and Penistone, and between 
Penistone and Manchester; but though these 
powers could not be used consecutively, they were 
available by way of Barnsley for the conduct of the 
Midland traffic from Sheffield, and were extensively 
made use of, express goods trains being regularly 
run over this route, which is only seventeen 
miles longer than that vid the proposed line, 
this extra length being of no consequence to 
the public, as the freight was despatched at 
night from Sheffield and received next morning in 
Manchester. As to the passenger trafilic, there wasnow 
existing an excellent service which could not be im- 
proved by the construction of the proposed railway, 
a great number of trains being run at high speed on 
their line, which were amply sufficient for all 
requirements of the public. The local traffic on 
the proposed railway would be but insignificant, 
and in his opinion the benefits derived by the Mid- 
land Company from the through traffic could never 
be sufficient to justify the proposed arrangement 
for guaranteeing a return upon the cost to be ex- 
pended in the construction of a railway through 
such a difficult country. 

On the conclusion of the case the Committee de- 
liberated for some time, and then announced that 
they had determined to postpone their decision 
until an agreement had been entered into by the 
Midland Company embodying their proposals, which 
should be scheduled to the Bill, and that in order 
to meet Mr. Hall’s case they had decided that the 
clause should be struck out of the Bill which re- 
stricted his obtaining full compensation under the 
Lands Clauses Act. 

Admiral Egerton’s Committee in Group IX. have 
passed the Denbighshire and Shropshire Railway 
Bill, and have entered upon the discussion of the 
Manchester, Sheffield, and Lincolnshire (Chester 
to Connah’s Quay) scheme. This line is pro- 
moted by that company to extend the railway 
belonging to the Cheshire Lines Committee, of 
which they are joint owners with the Midland 
and Great Northern Railway Companies, from 
Chester to the Wrexham, Mold, and Connah’s Quay 
Companies’ authorised line at Connah’s Quay ; the 
line, with junctions, is about seven miles long, and 
its estimated cost is 160,000/. It commences in the 
city of Chester near the termination of the before- 
mentioned line, and, proceeding in a westerly direc- 
tion along the reclaimed land on the north shore of 
the River Dee for about six miles, turns at the 
western end of that land to the south, crossing that 
river by a double swing bridge with two openings of 
100 ft. each, similar in design to those over the 
Ouse at Goole and Howden ; on reaching the Flint 
shore a junction will be formed with the Wrexham 
Mold, and Connah’s Quay Company’s authorised 
line. The object of the scheme is to connect the 
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Cheshire Lines Committee system with the coal 
fields of North Wales, and also to form a communi- 
cation across the River Dee, which has been the sub- 
ject of many applications to Parliament in past 
sessions. The Great Western Company and those 
who are guardians of the River Dee oppose, the 
former because the construction of the railway will 
divert from them some of the coal traftic arising 
in the Flint district, and also because they allege 
the construction of the proposed bridge will 
seriously interfere with the navigation, at present 
none of the best, tothe wharf at Saltney above its 
site belonging to them. The Dee Commissioners 
consider also that the construction of the proposed 
bridge will practically destroy all the navigation 
above it. 

In Group X., the Committee, of which Mr. 
Lowther is chairman, on the Bills in this group have 
made short work with many of those in their list. 
The Swindon, Marlborough, and Andover Railway 
Company’s Bill has been withdrawn. The amalga- 
mation Bill of that company and of the Swindon and 
Cheltenham Railway Company, has been passed, 
opposition having been withdrawn. The Great 
Western Railway Company and the last-mentioned 
company having come to terms, both their Bills have 
passed ; that of the former company included three 
short railways, about one and a quarter miles in 
aggregate length, forming four junctions between 
their Cirencester Branch and the Swindon and 
Cheltenham Company’s line at that town; the 
latter company’s Bill included similar works ; these 
have now been withdrawn, and those of the Great 
Western Company are to be executed at the joint 
expense of the two companies. The Swindon and 
Cheltenham Company’s Bill for the deviation of 
their line for a distance of twelve and three-quarter 
miles between Cirencester and the Banbury and 
Cheltenham Railway near Andoversford Station, has 
also been passed. 

_ In Group XIII, the Barrmill and Kilwinning 

line, has been passed by Mr. Hardcastle’s Committee, 
the principal opponent, the Glasgow and South- 
Western Railway Company, having chiefly confined 
their evidence to proving that the benefits supposed 
to result from the construction of the proposed line 
would be quite illusory ; that as good terms could be 
obtained by arrangement between them and the 
Caledonian Company, and the large, and in their 
opinion unnecessary, expenditure now proposed 
avoided. 

Before the referees there has been a little skir- 
mish of some engineering interest over the Stock- 
ton Carrs Railway Bill, which, about 14 chains 
long, is promoted by three residents at South 
Stockton to enable some land called the Stockton 
Carrs, adjoining and reclaimed from the River 
Tees, to be properly developed. In its course it 
crosses on the level two of the principal thorough- 
fares in South Stockton, called Railway and Tra- 
falgar streets, in which are situated factories, one 
of which belongs to Messrs. Head, Wrightson, and 
Co., the well-known founders and bridge-builders. 
The owners of these objected to the level crossings 
as being a great source of danger to their workmen 
and others visiting their places of business ; but as 
the limits of deviation had been drawn so as par- 
tially to surround but at the same time exclude their 
premises, they had no power to appear as peti- 
tioners on account of land, powers to take which 
were in the Bill, neither could they appear as rate- 
payers, as the local authorities twice, by a majority 
of one, had decided not to oppose. An effort was 
made to show that as the limits of deviation had 
been drawn so as almost to touch the property 
referred to, the company had it in their power to 
construct their works so as to prejudicially affect 
the premises, and therefore a locus standi to appear 
was confidently asked for. After a long discussion 
the decision of the Committee was averse to this, 
so there being no other opposition, the Bill will get 
through. 








THE VIENNA ELECTRICAL EXHIBI- 
TION.—No. XX. 

The French Ministry of Posts and Telegraphs.— 
Before we conclude the review of apparatus ex- 
hibited by the Minister of Posts and Telegraphs 
we must describe several novel telegraphic acces- 
sories, such as relays and calls, the pneumatic 
telegraph system, and various instruments which 
have but an indirect connexion with telegraphy, 
properly so called. These objects will form th 
subject of the present article. 





Among the new relays those of M. Marcillac, of | 
M. Hecquet, and of M. d’Arlincourt, as modified by | 
M. Willot for submarine lines, were the more note- | 
worthy. The action of M. Marcillac’s double current | 
relays for submarine lines will be understood by aid | 
of the annexed illustration (Fig. 1). A powerful | 
local current traverses the two bobbins O O!, trans- 
forming their cores into powerful magnets, with poles 
of the same name facing each other. A bobbin c, 
contained in an ebonite case, and easily movable 
about the axis X, which is situated a little above 
the axis of O O!, receives the current from the line 


| electro-magnets. 
| underground cables, for the natural currents which 
_traverse these lines rarely attain to an intensity 
| equal to a milliampére, and consequently have no 
| effective action on the armature. 








| action. 
| reduce or to remove the objectionable effects of the 
| permanent magnetism, which interferes with the 


face to face. Two solid armatures, polarised in”con- 
trary senses, are actuated by the corresponding 
attachments which have opposite poles, but only 
when the current has an intensity greater than one 
milliampére. If the current has an intensity less 
than a milliampére, the polarities are the same at 
the same side of the core, the system of two 
armatures is subjected to a couple of equal and 
opposite forces, and the currents have no effective 
sThe object of the double armature is to 


regular and rapid movement of the armatures in all 
This relay can be applied upon 


Annunciators.—-M. Lorin has devised an indicator 


| or annunciator for municipal oftices composed of an 

















| electro-magnet, of the Hughes type, having an 
jarmature formed with two independent pallets 
| situated respectively above each pole. 


According 


| to the direction of the current sent, the magnetic 


through the bracket M. Supposing this to be a 
positive current, the pole a will then become north 
and the pole b south; the pole a will be repelled 
and the pole b attracted, and the bobbin will oscil- 
late. In its movement it will actuate a lever L 
connected, by a spring T, to a receiving apparatus. 
This lever will touch the stop R, which is in con- 
nexion with the positive pole of a local battery 
and the current passing by R L T will operate the 
receiver’ If, in place of a positive current, a 
negative current is received from the line, the poles 
of the Lobbin will be of contrary names to those de- 
scribed above, and the bobbin will move in the 
opposite direction. The lever L will touch the 
stop R', connected to the negative pole of a local 
battery, and this current, in its turn, will operate 
the receiver, but in the opposite way. The adjust- 
ment of the instrument is effected by means of the 
bars of iron which form the cores of the magnets, 
by varying the positions of the magnets themselves, 
and by aid of the springs s s!. 

M. Hequet, in his translating relay, places the 
line to earth as soon as the current sent from the 
other station has produced its effect. 








effect of a fixed magnet is diminished in one of the 
cores and increased in the other. One only of the 
pallets is kept up by the action of its spring and 
indicates the office which has made the call. Atthe 
same time the pallet which is raised closes a local 
circuit in which there is placed a bell. 

The Grassi and Beau indicator (Figs. 2, 3, 
and 4) is designed to show in central offices, 
which of two, connected to the same line and 
to be signalled by opposite currents, it is that 
has called. At the moment of signalling the needle 
falls to left or right according to the direction of 
the current on the line, and the bell sounds, until 
the needle is replaced by pressing upon the 
button f. The apparatus consists principally of 
a horizontal electro-magnet A B, supported by a 
wooden base mm, and provided with two arma- 
tures capable of playing between the prolonged 
poles of the cores. The horizontal armature / / is 
arched in the middle ; the vertical one A! is at the 
same time the movable core of the local bobbin C, 
in which it can oscillate upon two points V at its 
lower extremity. The armature // carries at the 
summit of its arch a notch e in which there engages 


' the hooked pin g of the movable core. 


The current from the line traverses the electro- 
magnet A B and then goes to earth from the ter- 
minal T. The magnet attracts the armature / /, 
which descends and forms a connexion fer the local 
current by the terminal P, the contact piece c, the 
hollow bobbin C, and the earth terminal T. This 
last current develops in the movable core At a 


| magnetic pole which is always the same as (say) the 
pole A. 


It therefore results that the pole! / having 
in descending disengaged the locking notch at e, the 
movable core will incline itself to right or left 


| according to the polarity developed in the electro- 





magnet by the calling current. The movable core 
in its descent carries over the indicator needle 












































M. Willot exhibited a polarised relay which is a 
modification of that of M. d’Arlinconrt. The in- 
strument is furnished with two attachments situated 


situated at the exterior of the case. A plate of 
brass s s, insulated from the hollow bobbin C, and 
placed parallel to it at one millimetre distance, 
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limits the travel of the core A!, and directs the 
local current to the bell by the binding post 8. 
The central office which is called, thus knows 
which pole of the battery it ought to employ in 
replying, and consequently there is no risk of dis- 
turbing the office which is at rest. ; 

In replying, care must be taken to depress with 
the finger the vertical fork f placed in a tube on 
the cover of the box, in order to return the pin g 
of the movable core to the locking point e, and at 
the same time to place the indicator needle on the 
dial to zero. By the same action the operator of 
the bell is stopped. By separating the two branches 
ss, two bells placed at a distance and giving dis- 
tinct signals can be made to work alternately. 

The automatic interrupter of MM. Careme and 
Houzeau is designed to act under the following 
conditions: When a key establishes accidentally 
a direct communication between the battery and 
earth, cutting off the other lines from their bat- 
tery, the interrupter signals the disturbance by 
ringing, and indicates the office in which the 
accidental derangement has taken place. The 
apparatus is founded upon the calorific effects 








med 
Fie. 5. 

produced by the current in a conductor (Fig. 5). 
A bar of zine is placed in the axis of a bobbin 
which is painted black to favour the absorption 
of heat. Zine is chosen on account of its very 
high coefficient of dilatation under an increasing 
temperature. The wire is wound upon the zinc bar, 
but without gripping it, the bar resting upon the 
end of the screw, which serves to adjust the instru- 
ment, that is, to make the zinc approach towards, 
or recede from, a spring r placed above it. At the 
moment the key establishes a direct connexion with 
the ground, the intense current heats the bobbin 
and the bar of zinc. This immediately lengthens, 
lifts the spring 7, interrupting the ordinary circuit, 
and establishing at the same time by randvr', a 
communication between the earth and the indicator 
bell which acts under the influence of a local current 
until it is stopped, and another course is opened for 
the battery current. 

A thin iron wire stretched between two stops 
holds a little indicator dial carrying the name of the 
corresponding key. This wire is heated and burnt 
at the moment when the zinc gives passage to the 
line current, and breaking, it allows the dial to fall 
before a window cut in the casing. At the top of 
the instrument, which should be placed vertically, 
a very light handle is provided to replace the springs 
in their normal position, that is, in that in which 
the bell is insulated, and the battery in communica- 
tion with its key. The vertical spring +’ carries a 
small piece of ebonite (not shown in the figure) to 
insulate the two springs from one another, and to 
prevent the spring 7 returning to its contact screw. 

Pneumatic Telegraphs.—M. Ch. Bontemps, the 
well-known engineer of Paris, exhibited two ar- 
rangements by the aid of which it is possible to 
measure the length of a pneumatic tube between 
the station and any obstruction which may have 
arisen in it and incapacitated it for work, by measur- 
ing the time required for a wave to go to that point 
and return. The wave is produced by a pistol shot 
fired ina lateral tube branching out of the main 
one. In the original system, which dates from 
1876,* at the same time that the pistol was fired, an 
electric contact maker was pressed to operate an 
electro-magnetic style, which, by aid of a chrono- 
graph, marked the point of departure of the wave. 
This returned to the mouth of the tube, where it 
encountered a flexible membrane covering the 
opening. This membrane was furnished with a 
small metallic contact piece, which completed a 
circuit and operated a second style. Thus the 
period of transmission and return of the wave was 
measured, and from the known velocity of sound 
the distance could be calculated. 

* See ENGINEERING, vol. xvii., pp. 353, 391, and 442; 
vol. xix., pp. 21, 91, 135, 199, 268, 313, and 368, 








According to a later modification there is con- 
nected to the main pipe a branch terminated by a 
liquid pressure gauge which can be closed by a cock. 
At the moment of the explosion the cock is closed ; 
it is immediately opened, and the return of the 
wave is indicated by the movement of the liquid 
column. The precise instant of the departure and 
return of the wave is indicated by a chronometer. 
M. Bontemps also exhibited a box containing all the 
tools necessary for searching for obstructions and 
accidents in pneumatic tubes. 

Testing Instruments.—The departmentalso showed 
a number of testing instruments. These were con- 
structed in the ateliers of the department under the 
orders of M. Clerac, the engineer. Among these we 
must mention an astatic galvanometer of the Thom- 
son type, but with three improvements in its con- 
struction. These are as follows: One pair of bobbins 
can be drawn away from the other by means of a 
screw on the exterior of the cage. The distance 
between the two pairs of bobbins is measured by 
aid of a reglet and an index fixed upon the movable 
bobbin. It is thus possible to withdraw more 
easily the astatic system without detaching the 
wire, and, further, to modify the action of one pair 
of bobbins upon the magnetised needle in a propor- 
tion corresponding to their distance, which latter 
can be determined beforehand. 2. The astatic 
system, in place of being supported as in ordinary 
galvanometers, in which the wire can be twisted or 
broken, is here raised by aid of a screw which 
renders the movement more regular. 3. The direct- 
ing magnet is oriented, and can be made to rise and 
fall without change of its position, by aid of a nut. 

M. Lagarde exhibited a condenser of which the 
sole peculiarity lay in the nature of the dielectric, 
which was formed of india-rubber covered silk. 
The capacity of this condenser remains very con- 
stant. 





a. Gs 


Miscellaneous Apparatus.—Under this heading 
there are included the instruments and objects 
connected more or less directly with telegraphy. 
We shall go through the list and give a short de- 
scription of the most recent. The first to be men- 
tioned are the radiophonic apparatus of M. Merca- 
dier, but they require nothing more than a simple 
allusion, as they are already well known. The next 
is the Testu telephone. It was exhibited by the 
inventor, an official of the Telegraph Department, 
and comprises a magnet in the form of a double 
circular crown, and formed of two concentric crowns 
NS (Figs. 6 and 7) with their edges cut away 
in such a manner as to form six projecting teeth. 
These teeth ,have grooves at their edges, the 
object being to cause the membrane P to vibrate 














more easily. The circular magnet thus con- 
structed is fixed at the bottom of the box C by 
the screw V. The two magnetised crowns carry on 
their exterior, a coil of fine wire B B', which in- 


creases the polarity. The twoends of the wire pass 


outwards in the strand T. Externally the appa- 
ratus bears the appearance of a large watch, with 
the glass replaced by an ebonite cover E. In the 
first telephones which were constructed on this 
system, and exhibited by the Minister of Posts and 
Telegraphs, M. Testu placed in the centre of the inner 
bowl a concave mirror to reflect the sounds to the 
outside. The membrane was pierced, at its centre, 
with an opening equal in diameter to the smaller 
crown and hence the mirror was entireiy visible. 

M. Tacquez showed an instrument designed for 
the measurement of the calorific effect produced by 
the electric current. This instrument consists of 
aspiral of zinc which unwinds under the action of 
heat, and returns to its original form when the 
heat is withdrawn. The spiral is double, and the 
halves, of equal length, are wound upon the same 
mandrel, and are formed of one and the same wire. 
The winding of the two spirals being in opposite 
directions, and their dispositions in relation to the 
axis being the reverse of one another, it follows 
that they both unite in displacing the meridian 
portion, which is bent outwards and serves as an 
indicating finger upon a dial graduated in Centi- 
grade degrees. A ball of cork, placed in a little 
circular channel, is moved by the needle, and marks 
the degree of heat indicated by the motion of the 
spiral. If the extremities of the helices be soldered 
at two points as near as possible to a lightning 
conductor, it is possible by the application of 
simple formule to estimate the quantity of heat 
absorbed by the zinc during an atmospheric dis- 
charge. The corresponding electric intensity may 
be found by aid of Joule’s law. The total intensity 
of the discharge can also be calculated very easily 
by the law of derived currents, and by determining 
once for all, the proportion of the resistance of that 
part of the lightning conductor interposed between 
the two points of the helix to that of the helix itself. 
Care must be taken, however, not to forget the in- 
crease of resistance of the zinc due to the increased 
temperature. The apparatus will likewise serve as 
an ampere meter. 

The voltascope and voltameter of M. P. Mar- 
cillac comprise a balance and a voltameter. K 
(Fig. 8) represents the element whose electro- 




















motive force is to be measured; and A Bavase 
filled with a concentrated solution of sulphate of 
copper. The plate A is secured to the metal bottom 
of the voltameter, andthe plate B is suspended by 
a copper wire to the arm C of the balance, whose 
sensibility can be varied by the sliding weight D. 
The current from the element K passes through the 
support I, the plate A, the plate B, the arm C, and 
the foot of the balance GG. Copper deposits on 
B, and by its weight causes the oscillation of the 
beam as is the similar apparatus devised by Edison. 
Upon the roller P, which supports the beam, there 
is fixed a long finger H H!, insulated from P. Its 
free point H' moves over a sheet of paper F prepared 
with ferrocyanide of potassium, and held in a 
frame M M. A local current from a battery J 
passes through the point K". The finger follows 
the inclination of the beam, and leaves a blue 
line which forms an exact record of its motions. In 
a later modification a mirror situated at P reflects a 
ray of light from a lamp, as in the Thomson galva- 
nometer, on to a graduated scale, and by this 
arrangement greater sensibility is attained. 

MM. Humblot and Terral have devised an appa- 
ratus to illustrate duplex transmission by the Wheat- 
stone bridge method. In their system the battery 
is replaced by a bellows and the conducting wires 
by tubes in which compressed air circulates. The 
keys make the air to pass according as they are at 
rest or depressed, and the resistances of the line are 
represented by cocks. The atmosphere is the 
common reservoir replacing the earth. A sheet of 
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aluminium, placed in the diagonal of the bridge, is 
put in movement and closes a local circuit in which 
there is situated the receiver, and according as the 
key is depressed for a shorter or longer term, dots 
or dashes are produced. 

In M. Davillé’s voting machine, each vote effects 
at a corresponding frame, the unlocking of a signal 
lever, and the fall of a ball. The balls collect ina 
graduated tube, and their number can be read off on 
a scale, or displayed on a counter by aid of an electric 
contact pressed by each ball in its descent. 





NOTES. 
MANGANESE IN MARBLE. 

M. Drevrarair has shown that manganese in the 
state of bicarbonate exists in the waters of all seas 
and oceans ; and M. Berthelot has pointed out that 
in contact with oxygen, this bicarbonate becomes 
bioxide. It follows that oxides of manganese must 
be produced in large quantity in the ocean, and 
sinking by their weight must accumulate on the 
ocean bed. This corollary explains the existence 
of the large quantities of bioxide of manganese con- 
cretions and manganiferous mud found in the sea 
bed. It also explains the existence of manganese 
in the French and English chalks of the secondary 
period ; also the fact recently discovered by M. 
Dieulafait, that the well-known artistic marbles of 
Carara, Paros, and the Pyrenees are comparatively 
rich in manganese. There are two kinds of 
Carara marble, the ordinary which has a bluish 
tinge on fracture, and the statuary marble which 
is very pure and white. The well-known chemical 
reaction showed manganese in both kinds. Parian 
marble, which has larger grains than Carara, 
also showed manganese in even greater proportion 
than the Carara ; and the Pyrenean marbles, which 
resemble the Carara in being of two qualities, also 
contain manganese in about the same proportion. 
The agreement in proportion seems to indicate a 
similarity of cause for the presence of the manga- 
nese. 


LEScHOT. 

Georges Auguste Leschot, who died at Paris on 
the 4th of February at the age of eighty-four years, 
was avery remarkable man. It is to him that we 
owe the plan of employing the black Brazilian dia- 
monds, or ‘‘carbonados,” for piercing rocks, an 
invention which has proved of immense value. 
Leschot was the son of a skilful mechanician, Jean 
Frederic Leschot by name, whose automata, singing 
birds, artificial limbs, and so on, were the admira- 
tion of the celebrated Vaucanson. He also effected 
great improvements in the manufacture of watches 
by mechanical means, in connexion with the Geneva 
house of Vacheron and Constantine, receiving in 
1845 a prize from the French Academy of Sciences 
in recognition of his services. In 1861, the black, 
amorphous, but very hard diamonds of Brazil, 
known as ‘‘carbonados,” came to Europe, and 
Leschot’s son being then engaged in Italian railway 
work for the house of Vitali, Picard, et Cie., know- 
ing the idea of his father that diamonds might be 
used instead of steel tools to cut rocks (an idea 
which had occurred to him in examining the fine 
striations cut in some specimens of ancient red 
porphyry) communicated with his father on the 
subject, and the result was that Leschot devised 
the diamond perforator which has been in use ever 
since, especially in England, Germany, and America. 


THE GEOGRAPHY OF Mapacascar. 

According to a recent contribution to the French 
Academy of Sciences by M. Grandidier the exist- 
ing maps of Madagascar are very erroneous. The 
island really consists, as shown by the author's ex- 
plorations, of two distinct parts ; the eastern region 
which is occupied by a massive mountain chain, and 
the western region which is flat. The mountain 
chain covers three-fifths of the island and rising 
rapidly to a height of 1500 metres, presents on 
the top the aspect of a sea of mountains with 
narrow glens between and the beds of dried-up 
lakes. The middle plateau of the island shown by 
the charts, has no existence. After traversing 
these highlands for forty leagues or so, the traveller 
abruptly descends into the western plain. The 
watercourses take their rise much nearer the eastern 
than the western coasts of the island. A band of 
forest country several leagues wide, completely 
encircles the island near the coasts like a belt, 
leaving herbaceous plants and groves of woodland 
to cover the space between it and the sea. Another 
belt of timber runs parallel to this. The region of 
highland country inclosed by this forest tract, that 





is to say, about two-thirds of the surface of the 
island is denuded of trees, and covered only with 
thick grass ; the plains on the west and south are 
strewed with clumps of trees. The general belief 
that immense forests completely clothe the island 
of Madagascar is therefore very wide of the truth. 


MEASURING THE DiLaTaTION oF Smatt Boptes. 

M. Thoulet has communicated to the French 
Academy of Sciences an ingenious method of mea- 
suring the coefficient of cubical dilatation of solids 
in very small fragments. He employs for the 
purpose a solution of iodide of mercury in iodide 
of potassium, which has in a concentrated state, a 
specific gravity of 3.1, but which he prefers to use 
at a specific gravity of 2.75 or 2.85. M. Gold- 
schmidt has measured the coefficient of dilatation 
of this liquid for various degrees of concentration. 
Thus for 3.1 sp. gr., the coefticient of dilatation a is 
0.0004875, for 2.7 sp, gr. a is 0.0005256, for 
2.8sp. gr. a is 0.0005222. The solid to be mea- 
sured is placed in a test glass containing the solution 
in question in a concentrated form and water is 
added till it neither sinks nor swims, but remains in 
equilibrium in the liquid. The density of the liquid 
and the body is then equal. The temperature ¢ and 
the density d of the liquid is then observed. A 
small quantity of the concentrated liquid is then 
added and a new density D obtained. As D is 
greater than d the body rises above the surface and 
the temperature is raised to t', when the body and 
the liquid are again in equilibrium. From these 


data the volume of the body at ¢! or V= 
[1+a(t'—t)]d 


The increase of volume is there- 


fore V—1 fora difference of temperature t'—t. 


A CHart or Tunisia. 

Pending the precise survey of Tunisia by the 
French Government topographers, a provisional 
chart in twenty sheets on the scale of sgqbq5, the 
same as the Algerian provisional charts, is now 
being published by the French Ministry of War, 
under the superintendence of Colonel Perrier. At 
present six sheets of the northern part of the 
country have been published by the rapid zinco- 
graphic process done in two colours ; the remainder 
will be finished next year. Afterwards, the same 
plans will be engraved on zine and published in 
six colours ; but the needs of the service demand a 
first rapid reproduction. Later on, too, it is in- 
tended to re-survey the country more carefully with 
a view to publishing a set of charts on the zg}55 
scale. The survey of Tunisia which is now in 
course of publication, was seriously begun when 
the French army entered the country in 1881. A 
staff of surveyors was attached to the expeditionary 
columns and two topographers were engaged in 
connecting the prominent points of the march by 
triangulation with Algeria on the west and Falbe 
onthe south. Previous to this, in 1876, the Italians 
had connected Tunisia to Sicily by triangulation, 
and Colonel Perier, in 1878, had installed himself 
at Tunis, or rather the ancient Carthage, and de- 
termined its latitude astronomically and its longi- 
tude telegraphically. The daily surveys of the 
routes of the French expeditionary force were 
plotted and reproduced every evening by chromo- 
graphic paper, for the use of the officers. When 
Tunisia came under the domination of the French, 
seven brigades of topographers, under M. le Com- 
mandant Peigné, were engaged in surveying the 
whole country. The method adopted was as fol- 
lows: each chief of brigade measured on the dis- 
trict allotted to him a base-line of several kilo- 
metres in length, either by chain or pacing, and on 
this base built up a little system of triangles, whilst 
the officers took bearings with the compass. These 
triangles were connected with a larger triangulation 
connecting with Algeria and Falbe. The new tri- 
angulation was also connected with the latitude and 
longitude of Carthage as found by Colonel Perier. 
The levelling of the principal points was effected by 
theodolite, or declinometer compass and aneroid ba- 
rometer, the mean level of the sea at Goulette being 
taken asthe datum. The work has been done with a 
celerity which, considering the arid and often desert 
nature of the country, reflects great credit on the 
French topographers. 


TELEGRAPHIC COMMUNICATION WITH AUSTRALASIA. 

The Hon. W. B. Dalley, Attorney-General of 
New South Wales, brought under the notice 
of the Australasian Convention which recently as- 
sembled at Sydney, some important proposals 
matured by the Postmaster-General of New South 
Wales (the Hon. W. J. Trickett) with reference to 





telegraphic communication with Europe. He said 
he would submit no resolutions on the subject, in- 
asmuch as the Governments of the various colonies 
would require to be thoroughly informed by ex- 
amination of certain papers which would be 
circulated among them of the nature of the pro- 
posals, which, as the convention would perceive, 
would involve a very large expenditure. These 
papers, which had been carefully prepared, would 
be circulated after the convention had closed its 
sittings, and would no doubt form the basis of 
correspondence between the various Australian 
Governments. The route which formed the subject 
of the proposal of the New South Wales Govern- 
ment would be vid New Caledonia, Fiji, and 
Honolulu. The length of the cables, including 
slack and detour for the avoidance of coral reefs, 
would be about 6858 knots. The cost was calculated 
to be 2,057,4001., or, say, in round numbers 
2,000,000/. If the line were taken from Auckland 
the distance would be 6520 knots, and the cost 
1,956,000/. ; but if this terminus were adopted, 
there must be added 330,000I. for the existing cable 
between La Perouse and Botany Bay in Australia 
and Nelson in New Zealand. The first step which 
would be necessary to take in considering these 
very large proposals, would be to ascertain which of 
the Australian colonies were willing to contribute 
to either of these routes and in what proportion. It 
would be also necessary to obtain information as to 
the readiness of the French Government to subsi- 
dise the cable taken by way of New Caledonia, and 
similar information would be required concerning the 
subsidies of Fiji and the Hawaiian Islands. More- 
over, it would be desirable to ascertain whether the 
Government of the United States would entertain 
the idea of commencing their proposed line to Japan 
from Honolulu, and what they would contribute 
under such circumstances. If they adopted this 
course, the revenue of the Honolulu and San Fran- 
cisco section would be materially increased, and the 
co-operation of the United States would be secured. 
The proportions payable by the Australasian colonies 
would be based on that of their population, reduced 
of course by the sums to be contributed by the 
various Governments to which he had referred. 
Thus New Caledonia would be invited to subscribe 
117,9001. ; Fiji, 52,5001. ; Hawaii, 164,755. ; and 
the United States an equal sum of 164,755/.—in 
all, 500,000). This would leave, in round num- 
bers, 1,500,000/. to be provided by the Australian 
colonies and New Zealand in the following propor- 
tions :—Victoria, 486,054]. 5s. 9d.; New South 
Wales, 413,982). 3s. 7d. ; South Australia, 
152,3721. Os. lld. ; Queensland, 120,5201. 11s. ; 
Tasmania, 63,148/. 11s. 1d. ; Western Australia, 
15,9371. Os. 3d.; and New Zealand, 265,985I. 
ls. 3d. This work could either be carried out by 
a company or by the Colonial Governments, who 
should be responsible for the lines. If a company 
were allowed to undertake the work, an annual 
subsidy would be required of 5 per cent. to enable 
them to raise the necessary capital. He had thus 
presented, as far as he was able to do so, the finan- 
cial features of the scheme, and the first step which 
it would be necessary to take would be to ascertain 
from the several Governments interested their 
views on the subject. The only valuable sound- 
ings taken of the bed of the cable were those by 
the United States ship of war Tuscarora, some 
years since, the deepest being 4400 fathoms. It 
would be necessary to take additional soundings in 
order to avoid the coral reefs and approaches to 
the harbours of Levuka and Honolulu ; and this 
might be done by one of Her Majesty’s ships on 
the Pacific station on application to the Lords of 
the Admiralty. It would appear, he said, from 
certain figures which had been put before him, that 
the present value of the foreign business, by means 
of ocean cables, paid for by the Australian colonies, 
was 225,557/. per annum. Supposing the whole of 
this business were sent to Europe by way of San 
Francisco, after deducting 22,000/. for the working 
expenses of the cables and 71,000/. for the cost of 
transmission from San Francisco to England, there 
would remain a net balance of earnings of a little 
over 6 per cent. per annum on the estimated cost 
of the cables, viz., 2,000,000/. 
‘““THE CREATORS OF THE AGE 
OF STEEL.” 
To THE EDITOR OF ENGINEERING. 

S1r,—The above is the title of a volume recently pub- 
lished by a Mr. W. T. Jeans, whilst a letter from the 
same party appears in your number of the 14th inst. 

In his book and in his letter his evident object has been 
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Marcu 28, 1884.] 

to deprive me of my invention, and to assign it to Sir 
Henry Bessemer. As is well known to all makers of 
Bessemer steel, it is absolutely necessary to add to Mr. 
Bessemer’s decarbonised melted cast iron, a triple metallic 
compound of iron, carbon and manganese, called some- 
times spiegeleisen, and sometimes ferro-manganese, in 
order to render the decarbonised cast iron commercially 
valuable. 

This addition constituted my patent process of Sep- 
tember 22, 1856, number 2219 of that year. No such pro- 
cess had been so much as alluded to inany of Mr. Bes- 
semer’s patents, nor had any printed or written notice of 
any such process ever appeared. Some one else might 
have discovered it, and quite likely Mr. Bessemer sooner 
or later might have done so; but as a matter of fact, I 
anticipated him, and all the world beside. 

No one has ever disputed that I was the true inventor, 
until Mr. W. T. Jeans sprang up, and is going, in his 
own words, ‘‘to take care that in the new edition of 
‘The Creators of the Age of Steel,’ now in preparation, 
the exact facts (Mr. Jeans is nothing unless exact), as to 
his (Sir Henry Bessemer’s) honourable priority, will 
(shall ?) for the future be placed beyond contradiction by 
any sane man.” So Mr. Jeans coolly takes my invention 
and presents it to Sir Henry Bessemer as the invention 
of the latter. 

But listen to this, Mr. Jeans. In March, 1876, Mr. 
Menelaus, himself a Bessemer steel maker, and president 
for that year of the Iron and Steel Institute, together 
with the Council, unanimously decided that I deserved 
the Bessemer Gold Medal of that year, in recognition of 
the very invention which Mr. Jeans is now striving to 
take from me. 

The medal was presented to me, and Mr. Bessemer 
said, ‘‘ He congratulated the Institute on the award, 
which had this year been made, of the medal which bore 
his (Mr. Bessemer’s) name. That Mr. Mushet’s invention 
supplemented his own, there was not a shadow of doubt, 
and he was glad, that the medal had been awarded to Mr. 
Mushet as he so nobly deserved.” 

So Mr. Bessemer, far from claiming the invention, 
actually called it my invention. Is Mr. Jeans prepared 
to attirm that the whole Institute, and Mr Bessemer him- 
self, were labouring under a most remarkable hallucina- 
tion? 

Is he, nolens volens, bent on cramming my invention 
upon Sir H. Bessemer? I fear “‘ inexorable facts” are 
against him, and even ‘‘ primary facts” cannot help him. 

Mr. Jeans indignantly rejects me as ‘‘One of the 
Creators of the Age of Steel.” I am so far a creator, that 
all processes by which cheap steel is manufactured are 
only successful when they employ my process, which 
they all do, and cannot do without. I think, then, I am 
not only acreator, but the chief one too. Of the six 
steel inventors whom Mr. Jean recognises, all have built 
their success and greatness upon the foundation of my 
process. I cannot help the fact, which may be grevious 
to Mr. Jeans, and t> many others, but it is an ‘‘ inexor- 
able fact” for all time. 

Mr. Jeans has devoted 131 pages of his volume to the 
laudation of Sir Henry, and much of the praise he gives, 
is just and well merited, so long as Mr. Jeans deals in 
facts, but he interweaves his narrative with fiction, 
which is in bad taste. In these 131 pages Mr. Jeans 
declares that he has only done “scant justice” to Sir 
Henry Bessemer. What then will be the size of the 
Jeans volume when ‘‘complete justice’ has been done. 
Mr. Jeans is bringing himself before the world, and is 
advertising his book, as it were, gratis. 

If he can find in Mr. Bessemer’s specifications any 
allusion to my process, or any details of how, and why, it 
isto be applied to Bessemer metal, then I will freely 
admit that the process is not mine, but Sir Henry 
Bessemer's. 

On the other hand, if he fails in his proofs, he can only 
be regarded as a malicious detractor, who at the expense 
of truth, has recklessly striven to cast an indelible stigma 
upon my reputation. 

Your &c. 
R 


’ 
March 22, 1884. . F, MUsHET, 
To THE Epitor oF ENGINEERING, 

Sir,—I quite endorse Mr. Carulla’s view that the 
question of priority as to the use of manganese in the 
Bessemer process is one that Sir Henry Bessemer can well 
afford to treat with indifference; but when I read in his 
patent of January 4, 1856, that ‘‘ when the metal is re- 

uired to form steel, I put into the furnace (converter) 

uring the process of refining about one or two per cent 
of oxide of manganese,” and that ‘‘ when the refinement 
of the iron is desired to be carried to the extent of de- 
priving the metal of its carbon as far as practicable, and 
thus produce soft malleable iron, I entirely omit the 
use of manganese”; and when I find that Mr. Mushet’s 
first patent for the worthless process of Martien (not the 
Bessemer process) was not taken out till over eight 
months afterwards, am I not justified in saying that the 
first man who used manganese in the production of Bes- 
semer steel was Sir Henry Bessemer? Would I be telling 
the truth if I were to say that Mr. Mushet was the first 
to use manganese in the Bessemer process, when the fact 
is that Sir Henry wrote the above nearly eight months 
before Mr. Mushet knew of the existence of the Bessemer 
process? Sir Henry can well afford to let other people 
say so; but I cannot say it. 

Yours, &c., 
W. T. JEANS. 





To THE EpiTox or ENGINEERING. 

Str,—I have read Mr. Carulla’s letter in your issue of 

21st inst., but have not seen that which he refers to of 
Mr. Jeans with regard to any claim Mr. Mushet_ ma 
have on the pneumatic process of steel making. But 

can say this, that although I am not chemist enough 


manganese, yet 
the value of spathose pig in connexion with steel making 


Mushet always spoke to me of spathose pig as metallic 
manganese, and he said that when Mr. Bessemer first 


which was being daily used at Mushet’s works. And one 
day in 1857 Mr. Mushet asked me to charge a small ex- 
perimental furnace with about.4 cwt. of cast-iron hematite, 
and to blow it and produce what I could, but to add 
spiegeleisen to it before it was poured into the moulds. I 
took the first crucible myself, and the metal was very 
thick, but I had about 4 lb. of molten spiegeleisen poured 


off to the mould and poured it in without waiting for the 
metallic manganese. And when I told Mr. Mushet this, 
he ordered me to have the two ingots tilted and report. 
I therefore had to report that the ingot having the 
spiegeleisen drew into a beautiful bar 2 in. square without 
a flaw, while the ingot without the spiegel went to pieces 
with a few blows of the hammer. I may be wrong, but 
I was always under the impression that this was the first 
clean-drawn ingot by the Bessemer process produced by 
the help of a metal used by Mushet many years before. 
Tam, Sir, yours respectfully, 
GEO, HUNTER. 
Egham, March 22, 1884. 


To THE EpITOR OF ENGINEERING. 
Srr,—At the present time the following outcome of some 
experiments lately completed may interest many of your 
readers. 


ments they were obliged to find an outlet for their super- 
fluous make. With the view of contrasting Carron brand 
with that of other makers, I purchased in the open 
market, through an eminent Glasgow broker, small 
parcels of No. 1 grade of some different high-class brands 
in which it is understood no cinder is being introduced. 

These brands were carefully sampled and subjected to 
chemical analysis by a chemist of repute with the follow- 
ing results: 





{ | { 
No. 1.!No. 2. No. 3..No. 4.,No. 5.) Carron 














Constituents- Per | Per | Per | Per | Per | Per 
Cent. Cent. Cent. | Cent. Cent.) Cent. 

Iron... 92.62 90.26 92.26 | 91.60 | 90.70| 92.12 
Carbon combined 71| .60) .45| .82/ .85] .90 
as graphite | 2.97| 3.27| 3.12) 2.44] 2.69) 2.88 
Silicon = 1.06/ 3.39' 215| 1.61] 2.83] 1.76 
Manganese 1.87; 1.77 1.380) 2.58; 2.13 1.58 
Phosphorus -50 44 44 -69| .54] 47 
Sulphur .. -03 04 -04 | 03; .04 04 
99.76 | 99.77 99.76 | 99.77 | 99.78 | 99.75 

Total carbon 3.68} 3.87) 3.57] 3.26] 3.54} 3.78 


} 
From the Table it will be seen that the deleterious con- 
stituents of the several brands vary considerably, and that 
if the value of pig iron is mainly to be determined by 
chemical analysis, the prices to-day ruling for the different 
brands would be materially modified. 
Chemical analysis, however, does not altogether deter- 
mine the value of pig iron. Its mechanical properties are 
also most material factors in determining the value. 
The six brands of No. 1 Scotch pig iron before referred 
to, I had tested by an eminent expert to ascertain the 
mechanical properties, with the following results. 





myself to distinguish metallic manganese from oxide of | 


I know this, that Mr. Mushet knew | 


long before Mr. Bessemer supplied the wind, and Mr. | 


supplied the wind, that he still required the spiegeleisen | 


into it, which had the immediate effect to liven it up, and | 
it was poured into the mould, making an 8 lb. ingot. | 
But the man who took charge of the next crucible hurried | 


For a long time Carron pig iron was out of the market, | 
but as their output increased beyond their own require- | 


out the imperfection in one of the drawings. I am glad 
to be able to assure that gentleman that I am still living, 
| and I attribute this state of things to the fact that the 
Ruhmkorff coil used in my lectures is not that which is 
portrayed in my book, but a small one whose performance 
is exactly described in the ——- he refers to. When 
Mr. Apps kindly complied with my request to lend an 
electro of a Ruhmkorff coil for publication in my book, I 
carelessly did not examine it, but sent it on to the printers 
| as it came into my hands, and will take care, after the 
kind remarks of your critic, to see that it is put right in 
the third edition of my work, which the public are in- 
dulgent enough to demand from me. 
Yours truly, 
R. HamMonp, 
Author of *‘ The Electric Light in our Homes.” 
110, Cannon-street, London, E.C., March 24, 1884. 


MACHINE GUNS. 
To THE EpiTor oF ENGINEERING. 

S1r,—In ‘‘ Mechanic’s” last letter I observe with con- 
siderable surprise that he has utterly failed to comprehend 
the charge made in my previous letter as to the mislead- 
ing statement contained in his letter of January 19, 
though the whole of the paragraph relating to this charge 
would seem sufficiently clear and pointed as to render the 
misreading of ‘‘ Mechanic” almost inexcusable. ‘‘ Me- 
chanic,” in his first letter, stated that the Nordenfelt five- 
barrelled gun can fire only 100 volleys in one minute, 
while the Gardner gun can fire 200 volleys in one minute, 
and I stated in my answer and repeat here that this 
statement of his is most misleading, inasmuch as ‘‘ Me- 
chanic” failed to specify the Gardner gun, and there- 

| fore it would read as though he claimed for the Gardner 
| five-barrelled gun a rate of fire of 200 volleys, or 1000 
| shots per minute, which most assuredly he could not do. 
I commiserate with ‘‘ Mechanic” in his uphill task of 
pushing the Gardner guns, that in order to make out any 
case for them, he is forced to quote from the Shoeburyness 
report of 1881, and to ignore the fact that since that 
report was issued, it has been proved most conclusively 
that the figures therein relating to the Nordenfelt guns 
were not a correct measure of the value of those guns, 
for the reason (which should be well known to ‘* Me- 
chanic”) that a wrong kind of ammunition had been sent 
for them. 
| Icertainly do not consider ‘‘ Mechanic” to be an ad- 
| vocate of the Gardner guns, in the sense I used the word, 
any more than the inventor himself. 

i shall feel obliged if you will find room for this letter, 
though you may doubtless consider too much has already 
been said on the subject of ‘‘ Gardner v. Nordenfelt.” 

Yours truly, 














MECHANICIAN. 
March 19, 1884. 


PISTON ROD PACKING FOR HIGH 
PRESSURES. 
To THE EpiTor oF ENGINEERING. 

Str,—In your issue of February 21, 1881, I observed an 
inquiry for a ‘‘ high pressure packing of great endurance” 
from one of your subscribers in Lancashire who had 
hitherto failed in obtaining a material. Being myself in 
the same predicament, having at times to pack twice a 
day, I rather anxiously awaited the replies in your next 
issue. 

A reply appeared in your issue of February 28, 1881. 
from the Indestructible Packing Company, who offered 
to pack your correspondent’s engines free of cost and 
guaranteed the packing to last as long as the engine. 
Accordingly I visited the Indestructible Packing Com- 





TueEse RESULTS ARE THE AVERAGE OF 10 TESTS OF EACH SAMPLE. 











extension in 10in. va 
Thrusting Stress. | 


_—— No. 1. No. 2. No. 3. No. 4. No. 5. Carron. 
i _ Pulling — 2 Ib. 27.763 Ib. 24,803 Ib. 27,914 Ib. 
143 = ( 24,298 Ib. 29,268 Ib. 29,472 Ib. 27.7 \ 24,8 3 27,914 Ib. 
Ultimate stress per square inch r 10.84 tons 13.06 tons 13.15 tons 12.34 tons 11.07 tons 12.46 tons 


.. 0.61 per cent. 0,65 percent. | 0.77 percent. 0.61 percent. 0.64per cent. 0.75 per cent. 


1H : () 125,962 Ib. 133,628 Ib. 127,714 lb. 138,054 Ib. 124,369 Ib. 126,701 Ib. 
Ultimate stress per square inch {| §6.23tons | 59.67tons | 57.0ltons | 61.63tons. | 55.52tons | 56.36 tons 
» depression in 2 in. . 7,03 percent. 12.61 per cent. 11.90 per cent. 6.54 percent. | 7.92 per cent. | 9.70 percent. 

Bending Stress. Ib. Ib. Ib. Ib. Ib. Ib. 

Stress us ee oe 724 792 800 776 688 793 

Ultimate deflection as 29 27 32 -28 28 32 
Specific Gravity. 

Or density .. as ae oP 7.1165 7.0815 7.1146 7.1367 7.0679 7.0895 





One of the properties of Scotch pig iron most highly 
valued is that of being able to work u 
of scrap or other hard iron. The ds 
property in the several brands tested is indicated by the 
resistance to thrusting. A reference to the above Table 
shows how this property varies in the different brands. 

It will also be found that different samplings of the 


chemically and semen’, Thus it is evident that 
every brand of pig iron should stand upon its own merits. 
The original reports on the tests can be seen here. 
I am, Sir, your obedient servant, 
Davip Cowan, 
Manager for Carron Company, 
(Incorporated by Royal Charter). 
Manager’s Office, Carron, Falkirk, N.B., March 26, 1884. 





THE ELECTRIC LIGHT IN OUR HOMES. 
To THE Ep1ToR OF ENGINEERING. 
Srr,—Referring to your kind notice of my book on ‘* The 








Electric Light in our Homes” in your issue of the 14th 
inst., I must express my thanks to the critic for pointing 


, pany’s works next day and was shown packing which had 
a large proportion | been in constant use for ten years. 1 determined that 
tive value of this | our engines should be packed with indestructible packing, 
| and the result is that the same 
| for three years at a pressure of 400]b. Temperature 
| 444.9 deg. Fahr. 

| As it was through your journal that this packing was 
same grade of the same brands vary considerably both | brought to my notice, I should like, through your columns, 


has been in constant use 


| to express my sense of satisfaction at the result, in the 
| hope that the same may be useful information to many of 
| your subscribers. 
1 am, yours truly, 
WV. Fintay, Managing Director. 
The Sub-Wealden Gypsum Company, Limited. 
March 24, 1884. 





THE TOWER SPHERICAL ENGINE. 
To THE EpiTor orf ENGINEERING. 

Srr,—It may interest Professor Shaw to know that it 
was our old friend the Hooke’s joint which first suggested 
to me the idea of the spherical engine ; this was as long ago 
as 1866. I chanced to see a Hooke’s joint connecting two 
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shafts placed at an angle with one another and _ perceived 
that in the motion of the forks and cross resulting from 
the angle of the shafts there was a rotary engine. I soon 
saw that the motion of the cross was the same as in 
Bishop’s dise engine, a perpendicular drawn from its 
centre describing a cone. I have often wondered that 
the inventors of the old disc engine never hit upon this 
particular form, which gets over the one great practical 
defect of the disc engine, which was the leakage between 
the disc and cones, which had only a line of contact. 
There is, however, a quality possessed by the spherical 
engine which neither Professor Shaw nor the writer of your 
article, has noticed, and that is the remarkably large 
capacity swept through in one revolution for the size of ma- 
chine. The capacity swept through depends on the angle 
between the driving shaft and dummy, but with the 
angle ordinarily used, viz., 185 deg., and with which the 
engine works well, the capacity swept through is equal to 
the whole capacity of the sphere. If the angle between 
the shaft and dummy is less than 135 deg. the capacity 
swept through in one revolution is greater than the capa- 
city of the sphere. The limit to this increase is when the 
two shafts are 90 deg. apart, when the capacity swept 
through becomes twice that of the sphere. It is obvious, 
however, that the machine could not be made to work 
practically up to this limit, but it is an interesting fact 
that it is possible to make an engine which can sweep 
through a greater capacity in one revolution than its own 
total volume. 

I made the first working spherical engine in 1879, 
which was also the date of my patent. I was led to work 
out my idea in a practical form by the development of 
electric lighting offering an opening for a rotary engine. 
I made and experimented on three engines between 1879 
and the beginning of last year, when Messrs. Heenan and 
Froude acquired my patent rights. I was quite aware 
of the variation of angular velocity of the shafts and 
aimed in my early engines at making the dummy blade as 
light as possible, as Professor Shaw suggests, by coring it 
out. I found, however, that even when it is made solid 
the pressure of the steam when the engine is doing work 
and running at such speeds as are required, is sufficient to 
overcome the forces of acceleration and retardation and to 

revent any knock even when the joints are quite slack. 

he forces in this engine are always in the same direction 
on the bearings and joints, and this is why it runs 
smoothly and quietly at high speeds. 
Yours truly, 
BrAvcHAMP TOWER. 
19, Great George-street, Westminster, S.W., 
March 26, 1884. 








ELECTRIC GOVERNORS FOR STEAM 
ENGINES. 
To THE Epitor OF ENGINEERING. 

Str,—Mr. Richardson’s letter in your issue of the 14th 
inst, surprised us. He started the discussion in your 
coiumns by making a serious charge against Mr. Willans, 
and apparently the latter’s letter has been the means of 
convincing him that “‘any amount of correspondence is 
entirely useless.” We see no reason for changing our 
opinion as to Mr. Willans’ governor being the first really 
practical and successful one. 

Mr. Richardson says that he has ‘‘ shown this to be in- 
correct.” We must ask him to excuse us when we say 
that he has only so far ‘‘ stated” this. When hepublishes 
the figures which Mr. Willans challenged him to produce 
he may possibly be found to have ‘‘ shown it ;” but with 
all respect to his right ‘‘ to fix his own time for such pub- 
lication” we must point out that when a statement is 
made to the injury of others, then, and not ‘‘ a future 
time” isthe time for producing the evidence in support 
of it. 

The question (which he raised himself) is not what will 
be done, but what Aas been done. 

For our part, we certainly see no use in continuing the 
discussion either privately or in your columns, still less in 
both ways at once as Mr. Richardson seems to wish. 

Yours very truly, 
WILLANS AND RosInson. 

Thames Ditton, March 17, 1884. 








INTERNATIONAL HEALTH EXHIBITION, Lonpon.—The 
Exhibition will be opened by the President, His Royal 
Highness the Prince of Wales, on Thursday, the 8th of 
May, at 3 p.m. 

CatcuTTa INTERNATIONAL EXxHIBITION.—The following 
firms have been awarded gold medals and first-class certi- 
ficates at the Calcutta Exhibition : The Pulsometer Engi- 
neering Company, of Nine Elms, for their ‘‘ Deane” 
pump ; and Messrs, J. and H. Gwynne, of Hammersmith, 
for their “Invincible” centrifugal pumps. The latter 
firm have also received a first-class certificate and silver 
medal for pumping engines, and the same distinction has 
been gained by the Glenboig Union Fire-Clay Company, 
of Glasgow, and by Messrs. Le Grand and Sutcliffe, for 
Abyssinian tubes, wells, and pumps. 

Street Ramway Cross-Tres.—Mr. Lorenz, chief engi- 
neer of the Philadelphia and Reading Railroad, has received 
from Germany several longitudinal and transverse sections 
of steel railroad ties, which are now in use on a line in 
that country. Mr. Lorenz states that they were first 
tried on 15 miles of the line in question, and the pro- 
prietary company was so pleased with their operation 
that it has recently equipped 100 miles with them. The 
sections received show the mode of attaching the rails to 
the cross-ties. The steel ties are, Mr. Lorenz states, lighter 
than wood ties, and while costing considerably more in 
the first place, they are, he understands, much cheaper 
in the end through their longer endurance. 
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THE ordinary index of a gas meter is to most people 
akind of enigma. The hands of the alternate dials 
move in different directions, and it is sometimes 
difficult to tell to which figure they refer, while two 
cyphers have to be added, after what is apparently the 
unit place, to complete the reading. To avoid this 
difficulty, and to place every person in full possession 
of the facts of his own gas supply, Messrs. T. R. Hard- | 
ing and Son, Tower Works, Leeds, have brought out a 
counter, having the appearance of an engine counter, 
applicable to meters. In this, as shown by the illus- 
tration, the figures follow each other naturally, and 
only one of each denomination is visible at a time. 
The number wheels are made with a porcelain sur- 
face, showing black figures on a white enamel ground. 
They are mounted upon one shaft, and the pinions by 
which they are driven on another parallel to it. As 
each number completes its revolution it moves the next 
one-tenth, and all the wheels are locked except at the 
moment when they are being acted on by their pinions. 
As the unit is 1 foot and not 100, as formerly, the 
meter will now serve for experimental purposes to test 
the consumption of a new burner, or of a gas fire. 








ENGLISH’S VALVE GEAR. 

WE illustrate above an arrangement of expansion 
gear, the invention of Major English, R.E., which has 
recently been successfully applied to some engines 
made by Messrs. Tannett, Walker, and Co., Leeds. 

On the back of the main slide is an expansion slide 
without lap, which derives its motion from the centre 
point of a link connecting the ends of the main and 
expansion eccentricrods. The travel of the main slide 
is reduced, by means of a lever, to one half the move- 
ment of the main eccentric rod, and the effect of these 


combined movements is to cause the relative motion of | 


the expansion valve, compared with that of the main 
valve, to be always constant in amount, giving a cut- 
off of uniform maximum sharpness at any point of the 
stroke, whilst the point of cut-off follows the shifting 
of the expansion eccentric round the shaft. 

We give Zeuner’s diagram illustrative of English’s 
gear, and it will be clearly seen that the line C D re. 





/ 
/ 


Fic, 3. 


HARDING’S COUNTER FOR GAS METERS. 


mains constant in length and parallel to OB in all 
positions of the latter, A O representing half the throw 
of the main eccentrics, O B half the throw of the ex- 
pansion eccentric, OC half the travel of the main 
valve, and OD half the travel of the centre of the link. 
C D or OE represent half the travel of the expansion 
valve relatively to the main valve. 

This valve motion has been applied to a compound 
condensing engine made for the Royal Carriage De- 
partment, Woolwich, by Tannett, Walker, and Co., 
and quite recently to two pairs of pumping engines 
with which careful experiments have been made, and 
from which the indicator diagram (Fig. 4) has been 
obtained. This diagram shows an early cut-off, the 
point A at which the steam ceases to enter being very 
clearly marked. The expansion line is very distinct, 
also the points of release and compression. 

This system of expansion gear can be applied to 
existing engines, and if it is inconvenient to halve the 
throw of eccentric for the main valve exactly the same 
result can be produced by doubling the travel of the 
expansion valve, It has been patented both in England 
and abroad, 





Harp Work ON THE CANADIAN Pactric RAILWAY.—The 
contract held by Mr. Onderdonk, and those associated with 
him in the construction of the Canadian Pacific Railway, 
extends from Port Moody to Savona’s Ferry on Lake Kam- 
loops, a distance of 213 miles. The work in the canons 
of Fraser, may be classed as extra heavy. Mr. Onder- 
donk began work in the spring of 1880, on the Yale and 
Savona division. There are no less than thirteen bridges 
in almost as many miles, there being no less than six in 
a section of 7000 ft. For close upon 25 miles the line is 


| cut out of solid granite rock. The steel for a great canti- 


lever bridge, which wilk span the Fraser at Cisco Flat, is 
now lying at Port Moody, awaiting transportation to 
Cisco Flat. In a few weeks it is expected that trains will 
run between Port Moody and Lytton, a distance of 143 
miles. During the summer season the number of men 
employed was about 7500, of whom 4000 were Chinese 
and the balance whites. The average monthly pay roll 
in the busy season was over 40,000/. Mr. Onderdonk 
expects to have his contracts fully completed by the 
autumn of 1885, 
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‘«‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompILeD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MARCH 22, 1884. 

The number of views given in the Specification Drawings ia stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. ; 

Copies of Specifications may be obtained at 38, Cursitor-street, 

ocd, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack 





NUMBER OF APPLICATIONS FOR PATENTS, 











— | 1884 | 1883 1853 
March 18th .. oe re at 6B <a 17 
iia: Se oe am) me: el pat 7 
wae iy coe eh Ce py ae pe 
MUM ci Sees ees eel! Ae 26 | 10 
» gond .. a 27 | 8 
» 2ard a ea 7 
» 2ith 44 15 12 
Totalforweek ..  ../ 855 | Ill 61 
Total from January 1st to} 
March 24th (inclusive) ..| 5383 } 1540 | 723 





of Pavements and Roadways, 


3109, Construction l 
&c.: 5. G. Banner, London. (10d. 30 Figs.}—The kerb 
of the pavement is composed of a series of concrete blocks 


arranged end to end with a passage or passages therethrough suit- 
able to accommodate electrical conductors, gas and water pipes, 
and the like, and provided at intervals with removable parts or 
covers affording access to the passage. In order to connect two 
lines of passages at different levels, as for instance those under the 
pavement and those under the roadway, the blocks are constructed 
with descending passages. The blocks are made in two longitu- 








dinal parts with projections of one taking into recesses of the other, 
and the upper portion is provided with rings or lugs let in below 
the top surface to enable it to be removed. To insure alignment 
of the several blocks the ends may be formed with projections and 
recesses, the projections of one entering the recesses of the other. 
Fig. 1 shows, in cross section, a concrete block made in two pieces 
de, and Fig. 2 shows, in cross section, a block in which means are 
provided for insulating electrical conductors such as telephone 
wires, &c. These blocks may also be used to accommodate elec- 
trical conductors, pipes, &c,, running crosswise of the pavements 
or at street crossings. (June 22, 1883). 


3474. Safety Valves: J. H. Johnson, London. 
(Lethuillier and Pinel, Rouen, France). (6d. 6 Figs.)—The 
safety valve is 80 constructed that when the valve proper opens, 
the escaping steam passes between the edges of the valve proper 
and the sides of a chamber surrounding it, and is deflected so 
as to impinge against a disc or body attached to the valve proper, 
and move it away from its seat to an extent proportionate to 


= 





the positive increase of pressure within the boiler, The illustra- 
tion shows one modification of the valve. The valve proper B 
ix contained in a cylindrical chamber T in communication with 
the boiler, and with the atmosphere. The steam escaping ~ 
the valve B enters the chamber A, and is deflected and caused by 
the flange a to impinge against the under surface cf the upper 
disc b secured to the valve B. The sectional area of the annular 
passage ¢ formed between the edges of the valve B and the casing 
is greater than that of the outlet. (July 13, 1883). 


3578. Synchronising and Time Signalling Me- 
chanism for Clocks: W. S. Harrison, Barnsbury. 
{sd. 7 Figs.J--This consists in an arrangement of clockwork 
mechanism independently driven, and which can be readily and 
detachably attached to any clock to be synchronised in sucha 
manner with relation to the works that it shall be at any prede- 
termined regular periods automatically unlocked and set ready 
for the receipt of the electrical impulse from the regulator clock, 
upon the receipt of which the synchronising mechanism is finally 
liberated to set the hands of the clock to indicate the true time. 
(July 20, 1883). 

3830. Hoists for Raising and Lowering Weights: 
T. and W. Brown, Bolton. [6d. 4 Figs.|—This consists 
in an arrangement of Pin for arresting the descent of cages, 
which are provided with round iron or iron wire guides, on the 
breakage of the chain. Rollers on the end of levers (on the 
breakage of the chain) rise up inclined planes and firmly grip the 
guide ropes. (August 6, 1883). 


3839, Compounts for Electric Wire Insulators, 
Pipes, &c.: . P. Thompson, London. (J. F. Martin, 
Chicago, U.S.A.) {4d.]—The compound consists of a base com- 
posed of asphaltum and marble dust, to which other materials, 
such as shellac, may be added. (August 7, 1883). 


3842. qgecetis for Circuit Closers and Connec- 
tions for Electric Alarms: . W. Ferris, Merton, 
Surrey. [6d. 8 Figs.)—This relates to mats, rugs, and other 
articles, in which an apparatus is fixed for giving notice of the 
tread of any persons on such articles by the closing of an electric 
circuit and the consequent ringing of a bell or making some other 
signal. The circuit closer consists of two sets of plates having 
bosses or projections on one or both sets, which bosses pass into 

rforations in an india-rubber insulator between the two sets. 

he plates of each set are connected together by a network of 





wires, and on any person treading on the mat the india-rubber 
separator gives and allows the bosses to come in contact and com- 
plete the electric circuit. A slip joint for connecting the battery 
to the mat consists of a centre piece containing two insulated con- 
ductors with their terminals on the surface and a split piece so 
hinged that the two parts will open when presented to the centre 
piece and cover it, each piece having a conductor with a terminal 
ment with one of those on the centre piece. (August 7, 


3846. Means and Auperetns to be Buagtered te ee 
Transmission of the Electric Current to Electric 
a on Vi &c.: A, L. Fyfe and L. Goldberg, 
London, (8d. 8 Figs.J|—The object is to produce a com- 
= arrangement on one vessel or barge for the temporary 
ighting up of ships during their passage through rivers, 
canals, &c., or during loading or discharging. The barge may 
be towed by the vessel to be lighted but is preferably self- 
propelling. The necessary apparatus for generating the electric 
current (such as the boilers, engine, generators, &c.), are 
arranged in a barge, and at a short distance from the generator, 




















and on the deck or other convenient place, is attached one or 
more reels to carry the electrical conductors which are connected 
to the ship or other object to be lighted and are capable of being 
drawn out to compensate for the varying space between the barge 
and the vessel. The conductors are kept at approximately the 
same tension by means of a spring or weight or equivalent con- 
trivance. Referring to the illustrations, the reels A are mounted 
on a shaft carrying insulated rings D which are connected respec- 
tively to the ends of the coils as shown, and to the leads from 
the generators by the brushes E. The brushes E can be dis- 
connected by means of the handwheel I and screwed spindle, and 
the drums may be rotated by gear wheels as shown. (August 7, 


3849. Differential Pulley Blocks: W. T. Eades, 
Birmingham. (6d. 6 Figs.|—The pulleys are mounted and turn 
on an axis in the frame of the block, the sides of the frame being 
prolonged beyond the peripheries of the pulleys and attached to- 
gether by a crosshead rivetted through their sides. The other sides 
of the frame are also prolonged beyond the peripheries of the 
pulleys and are bent outwards in opposite directions and carry 
at their extremities fixed guide or confining tubes or eyes. The 
tubes or eyes are cruciform in cross section. (August 8, 1883). 


3850. Machin for Sifting, Separating, or - 
ing Flour, &c.: J. H, Johnson, London. (H. Cahanes, 
Bordeaux). (6d. 3 Figs.)—Horizontal currents of air are used 


above and below the sieves for the purpose of carrying away the 
lighter particles or impurities. The arrangement of the exhaust- 
ing fan within the machine is described. (August 8, 1883). 


3851. Construction of Gas Lanterns for Lighting 
Streets, &c.: J. H. Johnson, London. (2. Araussé, 
Mentz, Germany). (8d. 10 Figs.)—A double roof or cover is 
employed for the passage and preliminary heating of the air for 
supporting combustion and for preventing the entry of external 
currents, A cap surmounting the chimney, and consisting of 
covers or deflectors, is employed for enabling the products of com- 
bustion to escape freely and steadily. (August 8, 1883). 


3864. Tunnels and Subways, &c.: G. Edwards, 
Hanwood, Salop. (6d. 28 Fiys.|—This relates to the con- 
struction of tunnels and subways of tubesand masonry in or under 
water, to the manner of weighting and joining tubes to ordinary 
masonry, and to machinery therefor. A chamber larger than the 
tube in transverse section is supported on wheels or rollers or 
slides against a portion of the tube to be extended and is forced 
forward by screws or hydraulic pressure, the material in front 
being excavated by machines within the fixed tube or chamber. 
(August 9, 1883). 


3867. Barring Engines, or Engines for Turning 
Large Engines: W. Hargreaves and W. Inglis, 
Bolton. [Sd. 7 Pigs.)—The barring engine acts on the large 
engine by means of a pinion wheel carried by a rocking frame 
weighted so as to move the pinion out of gear whenever the 
pinion ceases to drive the large engine. The illustration shows 
one modification of the engine. All the parts of the barring 
engine are carried upon a frame 11, which is fitted on a shaft 12, 








so that it can have a rocking movement, the shaft being set in 
fixed bearings. The pinion 17 gears with teeth on the inner side 
of the rim of the flywheel 15, and is driven by worm gearing, 
and the hydraulic cylinders 22. The frame tends to turn to keep 
the pinion 17 out of gear with the rim of the flywheel, but when 
required to act it is placed as shown in the illustration, and the 
directions of motion being as indicated by the arrows, the pinion 
17 tends to keep in gear until the speed of the large engine is 
greater than that of the barring engine. The motion of the frame 
is limited by the stops 23. (August 9, 1883). 


3878. Manufacture of Crankshafts for Steamships : 
J. Russell, Cardiff. (8d. 8 Figs.)—The crankshaft is 
designed to obviate breakage or undue straining either from the 
bearings getting out of line or from the shaft itself getting out of 
truth. One end of the crank-pin is passed through a brass bush 
made in sections of a tapering form and fitting a hole or recess in 
the crank-arm end. The tapered segments are adjusted until 





each bears on the pin. The end of the crank-pin which 

through the bush is allowed a limited fore-and-aft play. Referring 
to the illustration, the free end D of the crank-pin passes through 
a brass bush E made in sections, each having a flange, and being 
adjusted by screwed pins F working through tapped holes in the 
flanges, and having heads countersunk intothe face of the crank arm 
Band kept in place by a steel plate G, which is let into the crank 











face and secured by nail-headed screw pins H and by studs J with 
square necks fitting into square holes in the plate G. Hexagonal 
nuts are screwed onto these studs and prevented from turning 
by means of a split pin passing through a hole in each stud. The 
segments of the bush are shown = by the flattened heads 
of screw pins e, which heads slide in grooves in the segments. 
The steel cotter K is passed through the end D of the pin and 
through the opposite segments of the bush E. (August 9, 1883). 


8883. Construction of Incandescent Lamps, &c.: T. 
T. Smith, London. [10d. 40 Figs.J—In order to facilitate 
the attach t of incand lamps to their sockets, a pair of 
metallic plates or pieces are fitted within a tubular extension of 
the lamp and are electrically connected with the filament 
therein. A pair of insulated metal tongues mounted within a 
socket on the bracket or other lamp support are held distended by 
a spring and are adapted to enter the tubular extension when the 
lamp is in one position, and to make contact and engage with the 
plates when the lamp is partially rotated. A movable stand 
or support for electric lamps consists of a stem for the recep- 
tion of the flexible conductors, a spreading or tripod base 
shaped so as to retain the cord when coiled around it, and means 
by which the lamp stand can be attached to flat surfaces or tops 
of ledges. The hollow stem may be made in telescopic sections. 
The spreading base may have an extra foot or branch and loops or 
eyes formed in or attached to the base and extra foot for the pur- 
pose of enabling the lamp to be secured in a variety of positions. 
A switch coupling consists essentially of a pair of springs, their 
ends dipping into notches which prevent endway strain upon the 
springs when the current is switched on and a knob or plug fitted 
with key-like projections adapted to enter a slotted face plate and 
make etticient electric contact, when turned in one direction only, 
with the terminal springs beneath or behind the face plate. 
The insulated key-like projections on the detachable plug are 
adapted to enter the slotted guard plate. The springs each consist 
of a strip of metal bent back upon or towards a base in connection 
with the lead. A guide plate or stops insure the key plug being 
turned in the proper direction. The key-like projections on the 
plug may be connected by a short piece of lead wire forming a 
safety fuze. In order to disconnect a lamp socket from the end of 
the hollow bracket or support, a guard plate or cover is screwed 
on to the top of the socket, and, when the lampis detached, can be 
readily unscrewed. In order to enable a lamp fitted with loops of 
wire to be readily attached to or detached from the pins or hooks 
within the socket, the pinsare partially flattened out (thus serving 
as springs), and are arranged parallel, but out of line, and with their 
unflattened hooked or bent ends extending in opposite directions. 
The loops are parallel, but out of line. The contact is maintained 
by small nuts screwed on to the ends of the spring terminals. A 
sliding sheath serves to inclose and protect the terminals when 
the lamp is removed. (August 10, 1883). 


3886. Storage or Secondary Batteries: A. J. Jarman, 
London. (6d. 5 Figs.)—The plates of ordinary commercial 
sheet lead or silver lead alloy are bent into cylindrical or other 
shape, one being shaped to coat the inside of the stoneware 
trough, and the other or others occupying a central position or 
forming a series of concentric surfaces. Between these plates 
is packed a quantity of lead or silver lead alloy prepared by 
pouring the lead or silver lead when red hot into a solution of 
heated alcohol and water. To keep this prepared lead in position 
and in contact with the lead plates, glass beads, spun glass or 
glass wool, or strips of wood soaked in a hot solution of asphaltum 
in benzole, are packed between the plates, which may be perfo- 
rated or punched. The acid solution may be drawn off from the 
battery by means of a plug provided in each cell, or the plates may 
be lifted bodily out of the solution by a rack or equivalent device. 
Rasped lead or silver lead alloy may be used for lining the plates 
and cotton wool treated by immersion in a solution of sulphur in 
bisulphide of carbon may be used to separate the plates. (August 
10, 1883). 


3893. Dumping Boats or Scows: H. E. Newton, 
London. (Barney Dumping Boat Co., Bergen Point, N.J., 
U.S.A.) [6d. 5 Figs.|—This relates to a dumping boat or scow 
which is composed of two pontoons hinged at their upper and 
outer longitudinal edges to platforms, so that they may be brought 
together to receive the load, and so that when released they will 
swing downwards and outwards to dump the load between them 
and afford a clear opening from end to end of the boat. (August 
11, 1883). 


3895. Letter-Press Printing Machines: A. Godfrey, 
New Reddish, Lanc. [6d. 6 Figs.|—This relates to that 
class of printing machine known as the ‘‘double feed single cy- 
linder letter-press machine” partly applicable to *‘‘ platen” ma- 
chines. The grippers are arranged to be adjusted for different 
lengths of forme and the feed table is arranged to be readily ad- 
justable to the altered position of the grippers. The lay apparatus 
of the feed tables are arranged to obtain a perfect ‘‘ register.” 
The “‘ take-off” apparatus is arranged to suit the double feed 
(August 11, 1883). 


3898. Apparatus for Heating, Hardening, and 
Tempering Steel Wire: N. Whitley, H. Hoyle, and 
F. W. Thomson, Halifax. [10d. 12 Figs.|—The wire to be 
treated is caused to pass under two bars or rods of copper, which 
are connected to the conductorsfrom a dynamo-electric generator 
or other source of electricity. A secondary battery is employed 
in order to maintain a uniform degree of heat, The wire is then 
passed into a hardening medium, after which it is tempered by 
means of the electric current. This relates also to apparatus em- 
ployed in the grinding and pointing cards. (August 11, 1883). 


3901. Construction of Electric Switch or Apparatus 
for and Br Contacts: J.Lea, London. 
(6d. 6 Figs,)—The switch is constructed so that the make piece 
shall be free from the destructive effects of sparking by throwing 
the sparks upon a number of contacts or breaks to divide the 
spark amongst them, which contacts can be readily adjusted and 
replaced or renewed. Referring to the illustrations, the cross- 
piece a is kept up against the underside of the terminal plate when 
breaking the contact by means of a spring 0, and is provided with 
movable parts, studs, or screws c at each end. The screws and 
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d@ insures a 


terminal plates can be readily renewed. The sprin: 
cross-pieces 


sudden and complete break of the circuit. Seve 


may be employed, by which means the sparks will be reduced. 
(August 11, 1883). 

3904. Apparatus for Controlling the Movements of 
the Feeding Bells of Blast Furnaces: T. Wrightson, 
Stockton-on-Tees. (8d. 7 Figs.J]—A piston in an hydraulic 
cylinder is connected by its rod with the further arm of the lever 
from which the bell is suspended. The lever carries a counter- 
weight sufficient to raise the bell and close the feed hopper. 
Whilst the charge is being put into the feeding hopper around 
the bell, the weighted end of thelever is held down by acatch 
rod, and when the charge has been arranged, the catch rod is set 
free, and the weight of the charge causes the descent of the bell, 
the movement of which is controlled by the hydraulic cylinder. 
The passage of the liquid from one side to the other of the piston 
is controlled by a valve. By means cf a plunger worked bya 
hand lever, the bell can be lowered against the action of the 
counterweight. To prevent the immediate return of the bell, the 
catch rod is caused to pass through a tapering recess in which is a 
roller connected by links with a weighted lever, which tends to 
hold the roller in the recess resting against the side of the catch 
rod. When the catch rod commences to descend, the roller jams 


the rod until itis released by means of the hand lever. (August 11, 
1883). 


3910. Manufacture of Incandescent Electric 
Lamps: A. Swan,Gateshead. [6d. 7 Figs.|—The bulbs, 
after being blown, are softened at the parts where the holes are to 
be formed for the passage of the terminal wires, and nipple pieces 
are blown or drawn at these softened parts. Thetops of these nipple 
pieces are cut off, leaving the requisite passages and quantity of 
glass for fastening the terminal wires. The shaping of the neck 
of the bulb, and the contraction of the exhausting tube connected 
therewith, may be effected either before or after the holes for the 
terminal wires are made. The neck is then cut, dividing the bulb 
into two parts, one part X shown in Fig. 3, and another part con- 
sisting of the other part of the neck and the exhausting tube, the 





es for the terminal wires being in one or the other part. The 
wires are then secured by fusion of the glass in their places, and 
the two parts of the bulb are sealed or fused together. In a 
modification perforated cast glass closing pieces which fit the 
neck of the bulb are employed, the holes being produced 
therein during the casting. Fig. 1 shows a series of carbons 
attached to their terminal wires c, and held in a support W 
which prevents their being injured. They are removed from 
this support bya clip or pincers constructed as shown in Fig. 2, 
and the carbons are introduced as shown in Fig. 3. The gripping 
parts ¢ tare arranged upon central pins s carried in heads r, 
1883). which the parts ¢ tare kept by springs r. (August 13, 
1 , 


3912. Apparatus for Feeding the Rollers and Puri- 
fiers Employed in the Manufacture of Flour: 8S. 
Leetham, York. (6d. 2 Figs.]—The hopper is divided at the 
centre by a vertical plate suspended on a hinge or swivel, the 
lower end being in contact with the feed roller so that no material 
can between it and the roller until the weight of the material 
fed is sufficient to raise the plate. The amount of the weight 
required is regulated by a spiral spring. (August 13, 1883). 


3827. Disintegrating, Pulv: , and Grinding 
Machinery: T. G. Bowick, Bedfo: (6d. 2 Kigs.J—A 
current of air is substituted for the screens used for regulating the 
fineness of the material in process of grinding. Referring to the 
illustrations, A is the pulveriser, B the feed hopper, C the settling 


chamber, D the pipe leading from the fan or blower, b the chute by 
which the material enters the pulveriser, D! the air outlet from 
the pulveriser to the settling chamber C. The air blast can be 
varied in strength independently of the speed of the rotating 
blades in the pulveriser. (August 13, 1883). 


4003. Telephonic puperetne : G. H. Bassano, A. E. 
Slater, and F. T. Ho , Derby. {[éd. 8 Figs].—The 
carbon pencils or metallic contacts are fixed across the end of 
a trumpet-mouthed case and the sound waves impinge directly 
upon the contacts, Referring to the illustration, the pencil con- 





tacts P rest in the blocks B. The plate or tongue of the receiver 
described in Specification 1290 of 1883, is made of resilient material 


and is clamped at its lower end or screwed so as to vibrate freely, 
the armature being attached to the plate. (August 17, 1883). 


5534. Ash Hoists: J. D. Spreckels, San Francisco, 
U.S.A. [6d, 2 Figs.]}—This consists mainly of a receiver for 
the material at the bottom, a line carrying buckets with suitable 
driving mechanism by which the buckets are caused to pass 
through the receiver to load themselves and pass thence to the 
deck above, a receiving chute or discharge pipe leading out 
through the side of the vessel and provided with a cut-off slide 
to arrest and divert coals when these are hoisted, and means for 
ip the chute clear and preventing choking. (November 27, 
1883). 

5624. Explosive Compounds and Processes for Pre- 
pettes e Same for Use: 8S. R. Divine, Lock- 

eldrake, N.Y., U.S.A. [4d.]—The explosive compound is 
formed of a mixture of two materials, the one a solid (such as 
chlorate of potash), the other a liquid (such as the heavy oil of 
coal tar or ‘‘dead oil,”) which are in themselves non-explosive. 
(December 4, 1883). 


5698. Apoazetns for Providing and Generatin 
Steam: V. W. Blanchard, New York, U.S.A. (6d. 
13 Figs.J|—The objects are to mix heated air under pressure in 
regulated —— with the products rising from the distillation 
of fuel, and to cause the mixture to descend upon and through a 
bed of incandescent fuel, whereby complete combustion and in- 
tense heat is obtained, and to construct a steam generator in con- 
nection with this furnace, and in which there shall be a con- 
































stant circulation of water and steam. Referring to the illustra- 
tion, the steam boiler consists of a series of horizontal pipes E3 
closed at their outer ends and opening at their inner ends into a 
well Cl, which extends transversely across the combustion 
chamber, which well is closed at its lower end and opens at its 
upper end intoa steam dome. A pipe G2 leads from the water 
space of the steam dome into the well; a series of vertical pipes 
F3 open at their lower ends and closed at the upper ends are arranged 
in the well, and communicate with pipes f arranged within the 
horizontal pipes E3. This specificat tains thirty-one claims. 
(December 12, 1883). 

5783, Asbestos Cloths: S. Pitt, Sutton, Surrey. 
(H. W. Johns, New York, U.S.A.) (6d. 5 Figs.J}—The ore 
asbestos is twisted or rolled into the form of rolls which are 
woven with an asbestos cord or metallic wire, the loose rope form- 
ing the weft, and the cord or wire the warp. The rolls and cords 
or wire may be knitted or sewn together. The cord or wire may 
be coated with an adhesive substance such as a solution of india- 
rubber. The fabric may be napped on both sides and be coated 
with sizing or silicate of soda. (December 18, 1883). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


FOREIGN AND COLONIAL NOTES. 
Saxon Narrow Gauge Railways.—The Saxon Chambers 
have voted a credit for the construction of narrow 
gauge railways. The amount of the credit thus voted is 
upwards of 500,000/. 


Fishplates in France.—The Chatillon and Commentry 
Company has just taken a contract to supply 50,000 fish- 
plates to the Paris, Lyons, and Mediterranean Railway 
Company. 

Australian Intercolonial Railway.—A large quantity of 
the material required for the construction of the Australian 
Intercolonial ilway has arrived in South Australia. 
It is hoped that the line will be completed in time for the 
Jubilee Exhibition of South Australia. 


Artillery for New South Wales.—The New South Wales 
Government has ordered from England three large breech- 
loading guns and six Nordenfelt guns. One of the large 
guns will be mounted on Bear Island, Botany Bay, and 
the other two at the Heads. The Nordenfelt guns are 
intended for use at the Heads to prevent an enemy land- 
ing, and to stop torpedo operations. 


North Borneo.—Mr. Reece, the representative of a 
company formed in Melbourne some months since for the 
urpose of taking up large tracts of lands in North 
orneo, has just returned to Melbourne, after having 
selected 10,000 acres ina locality about 160 miles from 
Sandakau. The land seemed to be suitable for sugar, 
coffee, tobacco, and cocoa plantatious, and to that use 
the company proposes tq devote it. 


Victoria and Tasmania, — A new steam navigation 
company is likely to be formed to run a larger and better 
class of steamers between Melbourne and Launceston. 
The capital is to be 100,000/. 











Signallingon Victorian Railways.—The Commissioner of 
Railways has appointed a Board, consisting of Messrs, S, 


Mirls (locomotive superintendent) chairman, E. Philpot 
(signal engineer), and R. H. Francis (assistant general 
traffic manager), for the purpose of inquiring into the 
working of the signalling and interlocking systems in 
vogue on the Victorian Government railways. 


Belgian Mechanical Industry.—The John Cockerill 
Company is now building in its Hoboken yard a steel 
steamer of 2100 tons burthen and 750 horse-power, three 
steam barges for Spain, a large steam yacht for a French 
gentleman, and five steamers to ply onthe Amoor. The 
John Cockerill Company is also engaged upon a quantity 
of floating matériel for the Portuguese pontoon service. 


Spanish Iron Minerals.—The exports of iron minerals 
from Bilbao last year amounted to 3,428,000 tons, or 
306,989 tons less than in 1882. The depression prevail- 
ing in metallurgical industry explains the falling off ob- 
servable in last year’s exports. The number of vessels 
which cleared from Bilbao last year was 3416 steamers 
and 789 sailing ships, or 4205 in all. The corresponding 
number of vessels which cleared from Bilbao in 1882, was 
5231. 

Port Adelaide.—There is a continuous improvement 
proceeding in the harbour at Port Adelaide. Independent 
of public deepening operations, the South Australian 
Company employs a dredger, which is now engaged in 
deepening the water on the north side of the company’s 
basin. There is about 370 ft. of frontage to do there, and 
then the dredger will go out and finish up at No, 1 quay 
to a depth of 24ft., or as near thereto as possible. Gar- 
diner’s embankment to the North Arm oe been com- 
pleted, reclaiming all the land to the eastward, the 
principal being Government and Port Land Company’s 
land. The Government authorities talk of erecting a 
railway depét on their reclaimed land comprising some 
300 acres, which is separated from the Coal-shed Wharf 
by only a narrow strip of land belonging to the South 
Australian Company. The South Australian Company 
has given its architects instructions to proceed with the 
erecting of a large shed on Nos. 1 and 2 quays for facilitat- 
ing the discharge of ocean steamers by night and day. 
The sheds will be large enough to store 6000 tons of 
goods, 

Belgian Coal Ex 
from Belgium in 
with 343,630 tons in January, 
from Belgium in January thi 
France. 

Railways in Spain.—Considerable attention is being 
given just now to the development of railways in the 
north of Spain. The province of Oviedo is disposed to 
contract a loan of 500,000/. to assist the construction of 
light railways and tramways. 


rts.—The quantity of coal exported 
anuary was 354,885 tons, as compared 
1883, Of the coal exported 
8 year 337,628 tons went to 








Royat MerTeorovocicat Socrety.—The usual monthly 
meeting of this Society was held on Wednesday evening 
the 19th instant, at the Institution of Civil Engineers, 
Mr. R. H. Scott, F.R.S., President, in the chair. 
Messrs. W. Baily, M.A., W. L. Bloire, A. L. Ford, H. 
Leupold, A. F. Fa mee F.R.A.S., and Rev. E. B. 
Smith were elected Fellows of the Society. The President 
read a paper entitled ‘‘ Brief Notes on the History of 
Thermometers.” He stated that the subject had been 
handled in a comprehensive manner by Mons, Renou a 
few years ago in the Annuaire of the French Meteorolo- 
gical Society, so that he should merely mention some of 
the leading points. The name of the actual inventor of 
the instrument is unknown. The earliest mention of it, 
as an instrument then fifty years old, was in a work by 
Dr. R. Fludd, published in 1638. Bacon, who died in 
1636, also mentions it. The earliest thermometers were 
really sympiezometers, as the end of the tube was open 
and plunged into water, which rose or fell in the tube as 
the air in the bulb was expanded or contracted. Such 
instruments were of course affected by pressure as well as 
temperature, as Pascal soon discovered. However, simul- 
taneously with such instruments, thermometers with 
closed tubes had been made at Florence, and some of 
these old instruments were shown at the Loan Collection 
of Scientific Apparatus at South Kensington in 1876, 
They are in the collection of the Florentine Academy. 
and in general principle of construction they are identical 
with modern thermometers. Passing on to the instrument 
as we now have it, Mr. Scott said that most of the im- 
provements in construction in the earliest oo of the 
instrument were due to Englishmen. Robert Hooke sug- 

ested the use of the freezing point, Halley the use of the 
al point, and the employment of mercury instead of 
spirit, and Newton was the first to mention blood heat. 
Fahrenheit was a German by birth, but was a protégé 
of James I., and died in England. Réaumur’s thermo- 
meter in its final form, owes it origin to De Luc; while 
the centigrade thermometer, almost universally attributed 
to Celsius, was really invented by Linneus. Celsius’s 
instrument had its scale the reverse way, the boiling 
being 0 deg. and the freezing point 100 deg. Mr. Scott 
then gave a brief account of some of the principal forms of 
self-registering and self-recording thermometers. After the 
reading cf this paper the meeting was adjourned, in order 
to afford the Fellows and their friends an opportunity of in- 
specting the exhibition of thermometers and of instruments 
recently invented. This exhibition was a most interesting 
one and embraced 136 exhibits. The thermometers were 
classified as follows : (1) Standard, (2) maximum, 
(3) minimum, (4) combined maximum and minimum, 
(5) metallic, (6) self-recording, (7) solar radiation, (8) sea, 
(9) earth and well, (10) thermometers used for special 
purposes, (11) thermometers with various forms of bulbs, 
scales, &c., and (12) miscellaneous thermometers. In 
addition to these there were also exhibited various 
patterns of thermometer screens, as well as several new 
meteorological instruments, together with drawings, 
photographs, &c, 
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CANADIAN PACIFIO RAILWAY. 
No. ITI. 
Hisrory or CoMPANny. 

Sovrn of the international boundary between 
Canada and the United States, which is here the 
49th parallel of latitude, and stretching from Lake 
Superior west along the frontier for nearly 800 miles, 
is the immense district once known as the Territory 
of Minnesota, and which, as organised in 1849, had 
an area of over 106 millions of acres, and at that 
time a population of only 4057. Shortly after- 
wards, as people began to find their way into the 
country, nearly half of this area was ceded to form 
the Territory of Dakota, the Red River of the 
north being the principal dividing line between the 
two. In 1857 the State of Minnesota, comprising 
the portion east of the Red River, was duly raised 
to the sovereignty of a state and was admitted into 
the American Union, its then and present acreage 
being 53,459,840 acres. No state of the Union has 
grown with more marvellous rapidity in wealth and 
population than this; between 1850 and 1860 it 
increased in population 166,692, and by the last 
census of 1880 its total inhabitants numbered 
780,806. 

Its position as the central state of the continent 
of North America is peculiar. ‘‘I find myself,” 
said the Honourable W. H. Seward, in addressing 
the people of St. Paul, ‘‘ upon the highlands in the 
centre of the continent, equidistant from the waters 
of Hudson’s Bay and the Gulf of Mexico from the 
Atlantic on one hand, to that great ocean wherein 
the sun sets upon the other. Here spring up 
almost side by side, so that they may kiss each other, 
the two great rivers of North America, the one of 
which, pursuing its strange, capricious, majestic 
career through lake, cascade, and rapid, lake after 
lake, river after river, cataract, and bay, finally 
after a course of 2000 miles, brings your commerce 
half-way to Europe ; the other, after passing through 
highland and forest and prairie, another 2000 
miles, taking tributary after tributary from the east 
and the west, bringing together waters from the 
western declivity of the Alleghanies, and from those 
which trickle down the eastern slopes of the Rocky 
Mountains, finds its way into the Gulf of Mexico. 
Here is the place, the central place where the agri- 
culture of the richest region of North America must 
pour out its tribute to the whole world.” In the 
lacustrine system which half divides with the land 
the central plateau of the state, three great 
river systems have their birth. Elbow Lake, the 
most southern of three contiguous lakes emptying 
in three different directions, has its outlet to the 
south-west, and its issuing stream passing through 
a series of lovely crystal lakelets disposed like 
‘*beads upon a string,” runs in the same general 
direction till it receives the waters of the Sioux 
Wood River, when it turns west and then north, 
until after a course of 665 miles, 525 of which 
are within the limits or form the boundary of its 
parent state, it pours its now muddy floods into 
Lake Winnepeg in British territory, and after 
another 850 miles finds a rest for its waters in the 
Hudson Sea. A second lake of the series in the 
Minnesota plateau is the source of the St. Louis 
River, which draining ultimately into Lake Su- 
perior, claims to be the largest tributary and the 
parent stream of the St. Lawrence. A third of the 
neighbouring lakes, Itasca, which gives its name to 
the district in which all three rivers originate, is the 
head water of the Mississippi. The elevation of all 
three of these lakes is not over 1200 ft. above the 
sea, the intervening ridge of land between them is 
not over 75 ft. above their waters, and a canal of not 
over 63 miles in length would join the navigation of 
all three and link together the drainage east, north, 
and south, of three-fourths of the continent. Such 
is the unique position of Minnesota at the apex of 
the best farming land in the world, and at the head 
of the three most important river valleys in North 
America, St. Paul, the capital of the state, in 
latitude 44 deg. 52 min. and longitude 93 deg. 4 min., 
is admirably situated on the east side of the river, 
eight miles below the Falls of St. Anthony, and 
from this point the great river is continuously navi- 
gable 2070 miles to the Gulf of Mexico, in which 
distance it falls 800 ft. Surrounded to the north 
by an amphitheatre of low hills, St. Paul is delight- 
fully placed, commands a wonderful view of the 
river, and is fast becoming one of the most impor- 
tant railway centres in the west. The Falls of 


St. Anthony, the first and only obstruction to the 
navigation of the river, have a total descent of 64 ft. 








and an average hydraulic power, it is said, of 120,000 
horses. Only nine miles from St. Paul the sister 
city of Minneapolis has clustered round these falls, 
and is utilising their energy as one of the largest 
flour-producing and wheat-grinding centres in the 
world. St. Paul and Minneapolis are connected 
with Chicago to the south-east by three different 
lines of railway, all about the same length, 410 miles, 
and the same distance again intervenes between 
St. Paul and the international line to the north. 
Before any of these Chicago lines had worked their 
way to St. Paul, a more comprehensive scheme than 
any of them had been chartered in 1857, called the 
St. Paul and Pacific Railway, to extend these lines 
forward to the British possessions, and through 
the prairie lands north of the boundary to the 
Pacitic. The Minnesota part of this scheme, in- 
corporated May 22nd, was to run from St. Paul to 
St. Vincent on the frontier, and with a branch was 
expected to be about 650 miles long, and it was 
endowed witha land grant of 2,457,600 acres, being 
3840 acres per mile. The company, however, had 
immense difficulty in securing their capital, and it 
was not till November, 1871, that the first section 
from St. Anthony to Breckenridge, 207 miles, to 
which the corporate powers of the company were 
now reduced, was open for traftic. The idea now 
was to connect the navigation of the Mississippi 
with that of the Red River, but still the traffic was 
too limited to show a good financial result, and two 
years afterwards the greater portion of the line was 
seized by the mortgagees and placed in the hands of 
a receiver. A new company was chartered for the 
portion not covered by the receivership, with powers 
to extend the line, but this also came to grief, and 
so did athird company intended as a reconstruction 
arrangement. By different efforts, however, 657 
miles of railway main line and branches were ulti- 
mately got into working order, but all sooner or 
later became insolvent, and were being worked by 
the courts, with little prospect of being able to 
redeem their liabilities. 

In the mean time two or three Canadians had 
made St. Paul their home, and had gradually 
introduced steamers upon the Red River, and soon 
as effectually controlled the traftic at the Manitoba 
end as the railway did at St. Paul. With a full 
knowledge of what that trade was, and how it could 
be developed, Messrs. J. J. Hill and W. H. Kittson 
induced Mr. George Stephens, of Montreal, then 
president of the Bank of Montreal, the largest and 
most powerful money institution on the west of the 
Atlantic, to form with them a syndicate to purchase 
the ruined railway of the north, and to extend and 
complete it. Joined by Mr. Angus, who resigned the 
management of the Bank of Montreal for the purpose, 
and one or two others, these gentlemen purchased 
the outstanding securities, relieved the railway from 
its judgment debts, and completed it to its desti- 
nation well and efticiently. Their operations were 
not only successful, but the time was admirably 
chosen for the speculation; a sudden demand 
sprung up for the land which the company had 
hitherto been unable to dispose of, and the im- 
mense immigration business of the new wheat fields 
of Minnesota, Dakota, and Manitoba, was ready to 
crowd these trains almost before they were ready 
to receive the traffic. The new company, the St. 
Paul, Minneapolis, and Manitoba Railway, was 
organised May 23, 1879, to buy up at foreclosure 
sales the lines of the St. Paul and Pacific and its 
extensions. By the 30th of June, 1881, they had 
added 211 miles, and at the present time the com- 
pany is working 1400 miles of road well finished, 
furnished, and equipped, and no more prosperous 
road exists on either side of the Atlantic. Starting 
from St. Paul, the road branches at Minneapolis 
into three main and almost parallel lines, two of 
which are carried one on either side of the Red 
River, a complete duplicate line to the Canadian 
frontier. When it is remembered that from New 
York to the Asiatic ports the shortest line of rail- 
way is over this line and the Canadian Pacific, the 
importance of this connexion to the latter com- 
pany may easily be seen; in fact, the Canadian Pacific 
stands in this important and unassailable position, 
that whilst it controls the whole of the Pacific 
business to Canada and the Atlantic ports reached 
through Canada, it is also by this St. Paul con- 
nexion in a position to underbid the American 
lines for all the Transcontinental business whose 
destination on the Atlantic is north of Balti- 
more. 

The Canada Central Railway, at the same period 
that the St. Paul and Pacific Railway was emerging 
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from its difficulties, was a second-class Canadian 
road, whose misfortunes since its first commence- 
ment had been almost unique, but it had secured 
the contract from the Government to extend their 
line some 120 miles to the point where by law the 
Canadian Pacific was to start from a point selected 
as being neutral to either Quebec and Ontario 
interests, and to which any or all of the rail- 
ways in those provinces might be directed, and 
thus form converging lines from which the main 
stem might continue the combined _ traffic. 
The form of the contract obtained from the 
Government for this extension was a subsidy 
of 12,000 dols. per mile, or 1,440,000 dols., and 
some Montreal capitalists, foreseeing that this must 
put the Canada Central in the position of controlling 
to a considerable extent the business of the Canada 
Pacific, took up this road as Mr. Stephens and his 
friends had secured the St. Paul line, and after 
freeing it from its financial embarrassments, were 
now busily engaged in pushing forward the exten- 
sion, and in putting the whole line on a permanent 
and satisfactory basis. Like Mr. Stephens, Mr. 
M‘Intyre had been a successful Montreal merchant, 
and like him also, when the new Pacific syndicate 
was organised, he was at the head of an important 
railway with trained men, excellent plant, ample 
experience, and abundant resources to carry out any 
railway business that he undertook. To these men, 
controlling the two avenues, Canadianand American, 
to the Pacific Railway, the Government addressed 
themselves, and the altered conditions that they 
could now offer commended themselves to the new 
syndicate as having the elements of success. Th 

Government had now under contract the heavy sec- 
tion of 410 miles in length from Lake Superior to the 
Red River; they had in working order the 86 miles 
between this piece of the road and the St. Paul 
Railway joining it at St. Vincent ; they had let, 
and were then busily prosecuting the 127 miles 
of heavy work in the Fraser valley in British 
Columbia ; they were prepared to extend this a 
further 86 miles to the Pacific terminus at Port 
Moody, and the whole of this 711 miles of completed 
railway they proposed to give as a bonus to parties 
ableand willing to complete the remaining portion 
of the railway. It was particularly satisfactory to 
find a Canadian syndicate, with sufficient resources 
and experience to meet the expenditure and grapple 
with the difficulties of this heavy undertaking, men 
who combined within themselves sufticient private 
capital to guarantee the necessary energy and ap- 
plication, and who had besides just that class of 
experience most serviceable for carrying out the 
work. The marked success that had lifted the 
Minnesota Railway, after years of embarrassment 
and difficulty, to a position of efficiency and re- 
munerative operation, that was adding monthly to 
its mileage and its value, and that was raising it to 
become one of the most permanent and satisfactory 
investments in the United States, was one of the 
best guarantees that could be given that in the 
same hands the Pacific Railway would also be a suc- 
cessful speculation, and working in conjunction 
with the other railway, that it would be a financial 
and commercial enterprise which would be an honour 
to the country. 

The present Canadian Pacific Railway Company 
came into existence practically on the 2lst of 
October, 1880, when the Hon. Sir Charles Tupper, 
Minister of Canals and Railways, representing the 
Dominion Government, signed an agreement with 
Messrs. George Stephens and Duncan M‘Intyre, of 
Montreal; J. J. Hill and R. B. Angus, of St. 
Paul; J. 8S. Kennedy, of New York ; Morton Rose 
and Co., of London ; and Cohen, Reinach, and Cie., 
of Paris, the seven concessionnaires of the longest 
and most important railway that has yet been 
handled by one syndicate. By this agreement the 
company bound themselves to construct a railway 
650 miles long, more or less, to be called the 
Eastern Section, from Callendar at the east end of 
Lake Nipissing, a place not then located, but in- 
tended to be the western terminus of the Canada 
Central Railway, to a junction with a railway, then 
being built by the Dominion Government, from 
Lake Superior to the Red River, and a second rail- 
way from Winnepeg going west to Kamloops in 
British Columbia to be called the Central Section, 
and estimated to be 1350 miles in length, to join at 
Kamloops a second railway then being constructed 
to the Pacific Ocean from that point. The work was 
to be commenced on or before the Ist of May, 
1881, and the whole was to be finished and in work- 
ing order in ten years from that date. On the part 
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tains, the onecriginally selected by the Government, 


known as the Leather Head Pass, being too far | 


north for the route on which the railway was now 
being constructed. 

On the 9th of June the amalgamation took effect 
between the Canada Central Railway and the Cana- 
dian Pacific, by which arrangemnnt the eastern 
terminus of the Pacific was Ottawa, and the total 
length of the line was increased to 2864 miles. 
This line was now opened for traffic as far as 
Mattawa, and the grading was being pushed for- 
ward over the remaining 26 miles to Callendar, 
where the contract for the Eastern Section of the 
Pacific commenced. 

At the close of the first year’s operations the 
completed mileage under the ownership of the com- 
pany was : 

Ottawa to Pembroke, Canada Cen- Miles. Miles, 


tral Main Line... ae sis 105 
Brockville Branch, Canada Cen- 
tral Main Line oe aac 46 
Perth Branch, Canada Central 
Main Line _.. — ve 12 
Pembroke to Mattawa, Canada 
Central extension .. oe as 94 
Telford to Winnepeg, built by 
Government ees aug wee 4 
Emerson Branch, built by 


Government . 65 


Stonewall Branch; built by 
Government .. be ae 20 
Winnepeg to Flat Creek, built by 
Company se ia pee 165 
148 458 
143 


Total length under operation... 601 








| west was less than 80 miles. 
| British Columbia by the end of 1881 all was under pro- | 








CAST-IRON ARMOUR. 





































Besides the work under the direct control of the 
company the lengths under the charge of the 
Government were being rapidly prosecuted. On | 
the piece between Telford and Lake Superior a great | 
amount of work had been done, and the gap be- | 
tween the rails from the east end to those from the 
Of the 217 miles in 





gress ; most of the tunnels along the Fraser River had 
been pierced, and the work was so far advanced 
that the Minister of Railways was able to announce 
to the House, in his speech detailing the operations | 
of his department for the year, that the whole line | 
would be completed from Ottawa to the Pacific | 
within five years from that time, or four years before 


| next season’s operations. 


| should be well worked, and all the trafficthat could be 


the contract time for its completion, an announce 
ment which was as unexpected as it was satisfac- 
tory, and the accomplishment of which only two 


| years before was regarded as almost an impossi- 


bility. 

The Pacific Railway did not, however, get 
through its first year’s operations without exciting 
a hostility both within Canada and outside of it, 
which it is difficult to account for; but it Jed to 
the necessity of making a public avowal of the 
policy that it was proposed to pursue. This 
appeared in the leading newspapers in January, 
1882, in the shape of a letterfrom the secretary. In 
this the company announced their intention: 1. To 
push forward the railway during the ensuing 
season from Winnepeg west, and to enable the 
working parties to attack the Rocky Mountains 
both from east and west ; in 1883 they intended to 
perform the unparalleled feat in railway construction 
of laying 500 miles of road in one continuous length 
from one end only during the six months of the 
2. The Pembina Moun- 
tain branch, already partially graded, they pro- 
posed to complete to the extent of 200 miles during 
the next season in time to move the crops. 3. The 
work on the Eastern Section was promised to be 


| well pushed during the ensuing season, and 


to be completed within five years. 4. The Saulte 


| Ste. Marie branch was promised to be pushed on 


without delay, so as to open a route through Lake 
Superior by steamers in anticipation of the all-rail 
line round the lake. 5. The promise was made 
that as soon as the line from Selkirk to Lake 
Superior was handed over by the Government, it 
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thrown upon it should be sent by this route and not 
by any American line. 6. The company announce 
their intention of making their ultimate eastern 
terminus at Montreal, if possible by arrangement 
with existing railways, and they concluded by an 
announcement, which was soon to be forgotten, that 
they had no intention of being interested in any 
railway east of Montreal, or west of Perth. 








GRUSON’S CASTIRON ARMOUR. 

THE experiments recently carried out at Mr. 
Gruson’s polygon at Buckau, Magdeburg, when a 
‘*side” plate of chilled cast-iron, forming part of a 
turret for two 12-in. guns ordered by the Dutch 
Government, was submitted to the attack of a 
12-in. B.L.R. Krupp gun, have an important bear- 
ing on the question of armour for coast defence. 

The target consisted of a ‘‘ side” plate, as before 
mentioned, weighing about 46} tons, on each side 
of which two other ‘‘ side” plates were fixed with 
a cover plate on top, forming together half a 
turret, supported at the back or open side by iron 
plates resting against three solid masonry pillars 
(Fig. 1, page 289). 

The gun used was the Krupp 25-calibre long 
12-in. B.L.R., firing hardened steel projectiles, 
34 calibres in length, of 9801b. weight, with a 
charge of 2641b. of prismatic | powder ; distance of 

the plate, 27 yards, velocity of impact, 1460 f.s., 
energy of impact 14,498 foot-tons. 

Four rounds were fired, of which the following 
are briefly the results : 

Round No. 1 struck 2in. from the vertical 
centre line and 3 ft. from the base of the plate, 
forming a horizontal erack reaching to each edge of 
the plate (a in F" ' se left of the point of 
impact au. avn the surface of the plate 
was chipp. ..1in. broad and 12 in long, and 
round the point of impact about the same length, 
12-in. in breadth, and 1-in. deep. 

The point of the projectile, which was of ex- 
ceedingly hard and tough metal, splashed on the 
surface of the plate in the shape of a flat disc, with- 
out penetrating, forming only a slight depression, 
and so firmly adhered to the chilled iron that when 
forcibly removed a small portion of the surface of 
the plate came with it. 

On an examination of the general structure it 
was found that the top plate had been driven back 
about one-third of an inch on the right and one 
inch on the left ; a movement had taken place in the 
iron supports in rear, from which it was evident 
that the masonry pillars were not strong enough 
to resist the push of the half-turret, and conse- 
quently there had been a slight displacement of 
the position of the supporting side plates. 

Round No. 2 struck as shown in Fig. 2, 3 ft. 
3 in. above No. 1, producing cracks b, c, and d, 
on the front of the plate, which were, however, not 
visible in rear. A further movement of the interior 
supports was noticed. 

Round No. 3 struck to the right about 3 ft. from 
rounds 1 and 2, forming cracks e and f, on the 
front of the plate. The effect of rounds 2 and 3 on 
the surface of the plate is shown in Fig. 5. Fig. 4 
illustrates the appearance of the back of the plate 

_at this stage. The left-hand masonry pillar was 
found to have moved, thereby causing the parts of 
the half-turret to lose their mutual support. 

Round No. 4 struck low on the left and broke up 
the plate into six parts, driving that portion 
between cracks g and h, Fig. 2, to the rear, the 
parts on top falling together and closing the breach. 
It appears from this that in the first three rounds 
the plates supported an impact of 43,494 foot-tons, 
or 930 foot-tons per ton of plate, and fully pre- 
served during these rounds the protection afforded 
to the interior of the turret. The only injury to 
the surface of the plate were indentations 1 in. to 
2in. deep. In no case had the projectiles or their 
points penetrated into the plate. 

There can be no doubt that the breach made in the 
plate at the fourth round was greatly influenced by 
the insufficient strength and consequent movement 
of the supports in rear, thereby causing a general 
dislocation of the structure, breaking the joints 
between the plates and causing them to lose their 
great mutual support, arising from their arch-like 
disposition. Hada whole turret been erected on 
its wrought-iron substructure for experiment, 
greater solidity, elasticity, and mutual support 
would have been obtained. Instead of the dis- 
placement of the plates caused by the movement of 
the supports and masonry pillars, a complete turret 
would have exhibited vibrations and small elastic 





movements, which would not have caused the joints 
to open, as was the case in the experiment, thus 
facilitating the formation of cracks and ultimate 
breaching of the plate. 

As the fundamental point necessary for the 
success of chilled iron armour depends upon the 
mass of the whole structure, it will be seen at once 
how large an element in the total resistance the arch 
form of the complete turret is. 

There is, however, no need to seek to minimise 
the fact of the breaching of the plate at the fourth 
round. The general behaviour of the armour may 
justly be considered excellent, especially in view of 
recent experiments with compound armour. Even 
under disadvantageous conditions we find that three 
rounds fired in a manner highly improbable to 
occur in war, were effectually kept out and the 
integrity of the defence absolutely preserved. 

Armour, of whatever description, must suffer 
from the blows of the commanding artillery of the 
present age. What, it may beasked, would be the 
effect of firing four such rounds at a compound 
armour structure, concentrating them on a super- 
ficial area, 4 ft. Gin. by 4ft. 3in.? What would 
be the extent of the injury ? 

Up to the present chilled iron has not been 
attacked by the larger modern guns, and this trial, 
whilst confirming Mr. Gruson in the correctness 
of the general principle of his system of armour, 
affords him valuable data for his future construc- 
tions. It has shown the value, already anticipated, 
of proceeding to larger weights in the individual 
parts of the turret, and of devising means for 
insuring intimate mutual support » as to better 
distribute and absorb the blows of — ot ; in addition 
to which the general fourm of the plate will be 
modified, so as to give greater thickness to those 
parts which the recent trial has shown require it. 
These modifications are seen in Fig. 6. 

It is important to notice that the projectiles used 
in these trials were Krupp’s newest design of forged 
steel shell, possessing extraordinary toughness and 
elasticity, and from their strength giving out on 
impact a much larger proportion of their energy 
than other kinds of shot. These projectiles 
absolutely failed to get even their points into the 
chilled iron, and on impact shivered into atoms, 
hardly one piece remaining of the size of a man’s 
fist. They are the same shell, which when tired'from 
an ll-in. gun, perforated a 15-in. wrought-iron 
plate with hardly perceptible change of form. No 
such projectiles have as yet been used in England 
against compound plates. 

These trials have been referred to in recent 
articles as if their object had been to show that the 
plate was capable of withstanding the continued 
attack of the 12-in. gun. Such was not their aim, 
which was to ascertain whether the surface flaws 
which occasionally occur in the castings were detri- 
mental to the structure of the plate, or would 
influence the formation of fissures caused by batter- 
ing. For this purpose it was evidently necessary 
to expose the plate to a fire which would fissure it. 
The immediate object of the trial was satisfactorily 
determined by the fact that none of the cracks in 
the plate originated in a surface flaw. 

So far from Mr. Gruson being surprised at the 
result, he was not alone in thinking that with 
regard to the dimensions of the plate and the test it 
was put to, it came very well out of thetrial. The 
yielding of the supports influenced the result just 
as unfavourably as was the case with the compound 
plates at Spezia, even more so, in fact, owing to the 
special properties of chilled iron armour. Had the 
plate been supported by such a massive and costly 
structure as that on which the compound plates 
rested at Shoeburyness, and to which their resistance 
—so far beyond the expectations even of the advo- 
cates of compound armour—was mainly attributed, 
no doubt the chilled armour would have given 
corresponding results. In fact, the plate at Buckau 
was too small to withstand a prolonged attack from 
the 12-in. gun at short range, and owing to the 
supports yielding it became isolated, and conse- 
quently succumbed at the fourth round. Had it 
formed part of a complete turret, or had the sup- 
ports been sufticiently rigid, no doubt it would have 
withstood many more rounds. 








SHIP RAILWAYS. 

THE proposal to transport ships overland, to secure a 
shorter and more direct route, is no new one. It was 
old even when Mr. James Brunlees, the President of 
the Institution of Civil Engineers, suggested a plan 
having this object, and to a certain extent elaborated 


its details. But it was not till Mr. James B. Eads 
occupied himself with the problem of carrying vessels 
and their cargoes across the Isthmus of Tehuantepec, 
from the Atlantic to the Pacific oceans, that this pro- 
blem was brought within measurable distance of 
solution. The weight of opinion, that is of useful 
opinion, is in favour not only of the practicability, but 
of the certainty of carrying ships in this manner, 
uninjured and unstrained ; work has been already 
actually commenced on the scheme, and we believe 
that Mr. Eads, whose well-earned reputation as an 
engineer is as great as his energy and capacity in 
tinance, will undoubtedly, within afew years, connect 
the opposite coasts of the Panama Isthmus, and give 
a direct line of communication to vessels travelling 
by the east and west. Since Mr. Eads gave vitality to 
this scheme, at least one similar project has been 
seriously undertaken, and others proposed. Naturally 
the Isthmus of Suez suggests itself for such a work, 
because of the facility with which it could be carried 
out, the great importance of our interests in that work, 
and the possible danger which threatens those interests, 
and which still give rise to apprehension. Messrs. 
Clark and Standtield have recently exhibited at the 
London Chamber of Commerce, drawings of such a 
scheme, and their drawings we reproduce in a two- 
page plate this week. Figs. l and two 2 are respec- 
tively a side view and plan illustrating the rail- 
way. From these it will be seen to consist gene- 
rally of a lift at each end, joined by a track illus- 
trated by Fig. 3, traverse tables being introduced 
at intervals to allow of ships passing each other. 
Figs. 4 and 5 are enlarged views of the dock, the lift, 
the mode of supporting the ship, and the carriage upon 
which it is transported. In the lift on the right-hand 
side of Fig. 1 a vessel is shown about to be raised, 
while that on the left is elevated to the maximum, 
the ship being ready for transportation. The carriage, 
as will be seen, is provided on each side with four rows 
of Messrs. Clark and Standfield’s air cushions, and 
four large ones are placed under the bottom of the ship. 
Those at the sides are controlled by rapidly worked 
struts, so that both narrow and broad vessels can be 
accommodated. Each of these rows of air cushions is 
divided vertically into ten separate compartments, 
giving a total of 120 compartments supporting the vessel 
all round ; as these runat right angles to the frames of 
the vessel, she cannot be in the least strained, even if 
many of them were punctured. The pressure of these 
air cushions on the side of the vessel corresponds with 
the water pressure at the same heights when the vessel 
is at her load draught in smooth water. It would, by 
preference, be alittle in excess of the water pressure, but 
would be very considerably less than the pressure to 
which the vessel is subject when labouring in a seaway. 
In the plan, Fig. 2, are shown two traversing tables for 
transferring vessels from the up to the down line, or 
vice versa, These are placed near the lifts at each end 
of the railway, and worked by direct-action hydraulic 
rains. To avoid curves sector tables are placed where 
required, to change the direction of the line. 

The extreme breadth of the track is 70 ft. from out- 
side rail to outside rail, see Fig. 5. It consists of five 
ordinary gauge lines of 4 ft. 84 in., with the three sup- 
plementary middle rails s s s, making thirteen rails in 
all. The gradients are very flat, the highest point 
on the proposed route being only 52 ft. above sea level, 
and it would be necessary to construct the line only 
about 8 ft. above that level. An ordinary hydraulic ship 
lift, such as those in use at the Victoria Docks, Lon- 
don, at Malta, and at Bombay, occupies from one to 
three hours in docking a vessel of from 2000 to 6000 
tons weight ; such a lift would take little more than 
three minutes to raise a laden vessel weighing 12,000 
tons through a height of 40ft., the maximum lift that 
would be required. 


ELECTRIC LIGHTING NOTES. 

At a meeting of the Electric Lighting Committee of 
the Leeds Town Council, the tender of Messrs. Patter- 
son and Cooper, electricians, London, for the lighting 
of part of the new municipal offices by electricity, was 
finally accepted. The tender is for lighting the Free 
Library section of the buildings with 284 incandescence 
Swan lamps of 20-candle power each. There will be 
74 Swan lamps in the general reading-room, 70 in the 
lending library, and 140 in the reference library. 

The electric light is now finding its way into cargo- 
carrying steamers as well as into first-class passenger 
steamers. One of the best examples of this is the Ger- 
man steamer August, which arrived at Granton with a 
cargo ofstaves from Memel on Monday, the 24th March. 
In the installation fitted into this steamer there is a 
dynamo which is supplied with motive power from the 
ship’s machinery, and the lamps are so fitted up that 
the light from one can be shown from the mast head, 
while the other can be conveyed to the wharf for 
lighting up the warehouse alongside into which the 
cargo is being stored. The light has been fitted abroad 





at a cost of about 300/. Messrs. Sartori and Berger, of 
Kiel, the owners of the August, have a fleet of 
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22 steamers, 
apparatus. 


12 which are fitted with electric light 


THE ‘‘ RIACHUELO.” 
The Riachuelo, Brazilian Armour-Clad Turret Ship ; its 
Construction and Performances.* 

By Mr.’ J. D’A. Samupa, M.I.N.A., Vice-President. 

THE great development that has lately taken place in 
the armour-clad navies of all nations, and the public in- 
terest attaching to every improvement in the speed, 
efficiency, and formidable character of vessels of this class, 
induces me to give an account of the general construc- 
tion and performance of one of the latest type of ironclads, 
which I have just completed for the Brazilian Government. 

The Riachuelo—for this is the name of the vessel re- 
ferred to—is a steel armour-clad twin-screw turret ship, of 
6000 tons displacement and 6000 horse-power, and possesses 
in speed, in coal endurance, or capability of steaming with- 
out recoaling, advantages that have not, I believe, pre- 
viously been attained ; while there are many points of in- 
terest in the arrangement and range of fire of her guns, 
her manceuvring powers, and general fittings, which I 
trust will be tound of sutticient interest to justify a special 
reference to them. 

GENERAL STATEMENT OF DIMENSIONS, ARMAMENT, 
Enoines, &¢., AND STATEMENT OF WEIGHTS. 
Dimensions. 


Length between the perpendiculars 305 ft. 
Breadth of beam, extreme on water-line 52 ,, 


Depth from garboard strake to underside 
of main deck S35 ah ies 
Draught of water at load-line, with 400 
tons of coal in bunkers ‘ 
Height of port above low-water line 
Displacement at load-line ... ee 


21 ft. 9in. 


a? 
12 ,, 9, 


5700 tons 


- per inch ... SE as 
Engines: 
Indicated horse-power __.. a «as GOO ,, 
Estimated speed per hour, in knots, with 
872 tons dead weight on board... : 15 knots 
Complement of men and ofticers ... 250 ,, 


Armament : 

Four 9 in. 20-ton long breechloading guns 

in two revolving turrets, and six 54 in. 

ditto on upper deck, and fifteen ma- 

chine guns. 
Height of armour above low-water level 

on breastwork or ; aa «. 2h. Gm. 
Height of armour on belt .. aie ea 
Depth below low-water line 
Thickness of armour on belt 


; _ 
ad; 11, 10, & 7 in. 
breastwork i 


” ” 10 in. 

a = turrets Oe 
Deck plating, main and lower decks _... ae 
a8 eck over breastwork ss 
Thickness of backing amidships .. 10 ,, 


Statement of Weights. 
Hull of vessel ia 


Armour plates and fastening ae - oo ‘a 





Teak backing... ee a3 : aa See 
Deck plating on main deck and over 
breastwork ... aa oe ae oa 350 ,, 
Masts, spars, rigging, blocks, and sails... GS ,. 
Anchors and cables. ae aes ‘ TO) ss 
Boats, galleys, condensers, &c. ae 
Wool and metal sheathing.. 160 ,, 
3695 ,, 
Engines, boilers and spare gear ... 1070 ,, 
Armament, guns, ammunition, small | 
arms, turret engines, hydraulic ap- 
paratus, and other gear supplied by 
Sir W. G. Armstrongand Co. ... ... 
Officers, men, and effects . : 
Water for four weeks e ses ees MED 
Provisions, spirits, &c., for twelve 
weeks ae ae re ere 
Officers’ stores, slops, wood, sand, and 
holystone wis Sy eas ad 
Warrant officers’ and engineers’ stores 
Coal : aS one ae cia cece ee 
—— 872 ” 


(Exclusive of 400 tons of spare coal in 

reserve bunkers, 800 tons in all) a 
5637 ,, 

Displacement of vessel at 

load line... ... 19ft. 6 in. draught =5700 tons 
Displacement with re- 

serve coal on board, 

800 tons in all... | SER oe on =6100 ,, 

The hullis built entirely of Martin-Siemens steel. The 
armour is compound, or steel-faced, consisting of an 
armour belt 250 ft. in length, 11 in. thick amidships, 
where it protects engines, boilers, and magazines, then re- 
duced to 10 in. thick, while the underwater portion (for 
4 ft. in depth) is partly 10 in. and partly 7 in. thick ; and 
beyond the 250 ft. of side armour, at both ends, inclined 
armour is placed internally, 3 in. thick, at an angle of 
15 deg., and reaching from the top of the side armour to 
the stem (and stern respectively), so arranged that the 
3in. inclined armour measures and equals 10 in. of vertical 
armour if struck in a horizontal position. 

A horizontal deck of 2 in. steel armour running through 
the ship joins the inclined armour at each end, and on 
this is worked two oval breastworks, built up of plates and 
angles, and covered with armour plates 10 in. thick and 
teak backing ; which breastworks encircle and protect two 
revolving turrets similarly built up and covered with 
10 in. armour, in each of which turrets two 20-ton long 
steel breechloading guns are placed. The position of the 


_* Paper read at the twenty-fifth session of the Institu- 
tion of Naval Architects, 








breastworks being in echelon, and so carried out as to 
enable the guns in each turret to command an unbroken 
fire for 180 deg. on its own side of the vessel, and 50 deg. 
on the opposite side, so that the whole four guns can be 
brought to bear ahead or astern, while an all-round fire can 
be always maintained with two guns, and all four of them 
can be used for broadside firing on either side of the ship. 

The penetration of these guns was found to be equal to 
piercing 18in. of iron armour, with a considerable amount 
of energy to spare. The guns are loaded by hydraulic 
machinery, while the same description of machinery is 
made use of for revolving the turrets. The rest of the 
armament consists of six 70-pounder guns (also _breech- 
loading and rifled), fifteen machine guns—five in the mast 
tops and the rest on pedestals, so placed to keep off tor- 
pedo boats—and torpedo guns, arranged to fire from five 
ports, four broadside, and one right aft. The outside of the 
steel hull iscovered with two thicknesses of teak (together 
Gin. thick), and sheathed on the outside with yellow 
metal, while the stem, sternpost, rudder, and tube sup- 
ports are of gun-metal. 

The character of this metal deserves a special notice. 
It was found to possess the extraordinary tensile strain 
of 184 tons to the inch without breaking, and to stretch 
35 per cent. ina length of 8in. The plating of the hull 
varies from 4 in. to sy in., except behind the armour, 
where it is 1 in. thick. She is three-masted, with square 
sails on all three masts, and has a sail area, in al, of 
10,200 square feet, or 13,000 square feet, including stud- 
ding sails. This vessel is divided into fifty-eight water- 
tight compartments ; beginning with the double bottom, 
the sub-division of this consists of no less than sixteen 
compartments, while vertical thwartship bulkheads at 
various parts of the hull exist to the number of ten, and 
longitudinal bulkheads traverse the engine-rooms to the 
boiler-rooms ; and, in addition, the deck flats and armour 
decks are arranged to act as sub-dividing the ship still 
further, and preventing the spread of mischief, in the 
event of the vessel being penetrated by shots or receiving 
external damage from other causes. 

The arrangement of inclined armour is made useful for 
supporting and giving great additional strength to the 
ram forward, and affords very important protection to the 
rudder head, tiller, and steering gear aft, which is all 
arranged to work below it, while cofferdams and similar 
raised and protected coverings are fitted throughout at all 
important deck openings, and these openings, on the 
armour deck, are again protected by strong splinter 
gratings, as a security against shell. 

The engines are by Messrs. Humphrey and Tennant ; 
they are vertical twin-screw engines of the collective 
power of 6000 horses. Each set of engines has one high- 
pressure cylinder of 52 in. diameter, placed between 
two low-pressure cylinders of 74 in. diameter with a 
3 ft. stroke, and making eighty to ninety revolutions. To 
insure lightness, cast-iron has been superseded by steel or 
wrought iron or gun-metal where advisable. ‘The sole- 
plates for carrying the crankshafts are of wrought iron 
bolted on to box girders built into and forming part of 
the structure of the hull. The air-pumps are entirely of 
gun-metal, the piston rods and connecting rods of steel, 
and the propeller shafting of Whitworth hollow fluid com- 
pressed steel. The condensers contain 12,000 ft. of cool- 
ing surface, the tubes being of solid drawn brass 8 in. ex- 
terior diameter, the condenser water being circulated 
outside by means of large centrifugal pumps worked by 
separate engines. 

The pumping arrangements throughout are very perfect, 
and the centrifugal pumps, and also the fire-pumps and 
air-pumps, have bilge connexions, so that' the vessel can 
easily be cleared of almost any quantity of water. 

There are ten boilers, working at 90 lb. pressure, and 
containing a total heating surface of 19,400 ft. The shells 
are made of Siemens steel, all the other parts of Bowling 
iron. They are located in four separate boiler-rooms, each 
room being divided by longitudinal and transverse bulk- 
heads. Silent blow-off valves are also fitted throughout. 

The vessel was designed to insure, with certainty, and 
when fully loaded and working to full power of 6000 
horses, 15 knots an hour, and to have a coal endurance at 
that speed for five day’s working. This performance was, 
however, greatly exceeded. 

Owing greatly to the tine lines of the vessel and the 
small resistance offered in passing through the water, it 
was found that 15 knots was maintained with 4500 horse- 
power, and from the decreased power found necessary to 
insure the required speed, and the extra coal economy 
from the increased expansion that became available, the 
coal consumption was found to be on a three hours’ trial 
only 1.38 lb, per indicated horse-puwer per hour, and the 
coal contained in the ordinary bunkers and reserve 
bunkers, together 800 tons, represented a supply sutticient 
for twelve days’ steaming at 15 knots (and for traversing 
a distance at that speed of 4500 miles without re-coaling). 
The details of the trial for coal consumption are annexed 
in Appendix marked A. 

The measured mile speed was equally in excess of the 
contract requirement, as also was the horse-power de- 
veloped. 

The speed was found to be, when working with natural 
draught, 16.238 knots per hour, the horse-power indicated 
being 6900 horses, and when working with forced draught 
under a very slight pressure (only about 1 in. of water) 
the speed was 16.718 knots ; the horse-power being 7300 
horses, and in this latter case only eight out of the ten 
boilers were used (the other two being disconnected. 
These measured mile trials will be found in detail annexed 
(marked B). 

The manceuvring power of the vessel was tested in 
many ways. It was found (1) with both engines working 
full power on both screws that the entire circle was per- 
formed in 4 min. 4 sec., and the diameter of the circle was 
about equal from two to three lengths of the vessel (see 
Note C) ; (2) with one screw and its corresponding engine at 





rest, and the other working singly, the time of making 
the circle was only slightly increased ; while (3) the in- 
clination of hull was found only to equal 1 deg. to 14 deg. 
while performing the circle, the engines working full 
speed and the rudder being hard over 25deg. The speed 
noted will be observed to be the highest ever attained at a 
measured mile trial with any ironclad yet built; and, I 
believe, the coal endurance at the contract speed of 15 
knots also exceeds that noted in any ironclad afluat. 

In conclusion, I would draw attention to the fact that 
in vessels of the latest construction in the principal navies 
—notably those of England, France, and Italy—it will be 
seen that the development of armour-clad ships has resulted 
in the adoption of a greatly increased tonnage; and that 
the vessel here referred to, though it cannot be regarded 
as small, is so in reference to the 10,000 tons, and even 
14,000 tons ships of the navies before referred to; and it 
may, from this point of view, be suggestive of the advisa- 
bility of reverting to more moderate tonnage, which in 
many ways is desirable ; and at the same time insuring 
results—especially of speed, handiness, and coal endur- 
ance—equal if not superior to any yet obtained with the 
very much larger craft which seems to have been adopted 
as a necessity in the latest development of fighting ships. 

APPENDIX. 
Nore A.—Coal Consumption Trial, February 15, 1884, be- 
tween the Nore and North Foreland (Three Hours’ 

Continuous Werking). 





Speed ... a ie ne 15} to 15.3 knots 
Draught of water, forward... 19 ft. 44in. 
aa sat a ; 19.5 
Steam in boilers, pressure ... 90 lb. 
Vacuum in Condensers : 
Starboard 28 
Port re ie 27.9 
Revolutions per Minute : 
Starboard aa 81.5 
Port = 81.5 
Mean Pressure in Cylinders : 
High pressure, starboard ... 34.34 
iy port ee 39.45 
Low pressure, starboard 9.18 
sl port 8.19 
Mean Indicated Horse-Power ; 
Starboard engines 2251.24 
Port engines ... 2286.25 
Total collective power ... 4537.49 


Coal consumption for three hours=18,810 lb.=per indi- 
cated horse-power per hour, 1.38 lb. 


Notre B.—Measured Mile Trials at Maplin, February 13, 
1884, 


Draught forward 19.44) 
cage 19.5 j 19.43 mean 

With all Contract Weights on Board: 
Midship section me we -. 923 ft. 
Displacement 5700 tons 

h. m.sec. 
1st run up 11 41 46) a y5_yorrn eg 
90 revolutions 0 44 58) 3.12=18.750 K. 
83 Ib. steam 16.066 
2ndrundown 12 0 48) 4 og_ 42 oe . 
9lrevolutions 0 517) 4.29=13.383 16.140 ) 
85 S. 16.215 - 16.235 mean 
3rd run up 017 52) _ ee 
92 revolutions 0 21 1) 3.9 =19.048 16.331 ) 
918. 16.447 
4th rundown 0 39 17) er 

+ 0 43 37 j 4.20=13.846 


With Natural Draught only. 

Second trial with closed stokeholes and forced draught 
(equal to about 1 in. of water pressure) using only eight 
boilers (out of ten) : 

h. min. sec. 
First runup ... 1 22 4 
93? revolutions 0 25 22 
92 H.S. 
Secondrundown 0 
0 


\ 3 min, 18 sec. =18.182 knots 


‘ 16.718 mean 

44 me 4 ox 

44 57 }3:56=15.254 

Note C.—Trials for Time of Making the Complete Circle, 
Engines Working Full Speed. 


h. min. sec. min. sec. 
First to starboard... ee 1 S&S 3 \ = 
P ‘ 0 8 3 
econd to port 0 59 50. 

- 2, es 








Tue Leeps Forck Company, LimitEp.—The annual 
general meeting of the shareholders of thiscompany was 
held at the Forge on the 28th of March. A dividend of 
74 per cent. per annum was declared on both the ordinary 
and the preference stock. 

SHEFFIELD Gas Company.—The following is the half- 
yearly report of the directors of this company: ‘‘ Your 
directors have the pleasure of submitting their accounts 
for the past half year, ending the 3lst December, 1883, 
and of again recommending the declaration of the maxi- 
mum dividend, the profits warranting the payment of such 
dividend. The dividend will be as under: On 135,000V. 
Class A stock, 67507. ; on 209,053/. 10s. Class B stock, 
10,452s. 13s. 6d. ; on 229,070/. Class C stock, 11,4532. 10s ; 
on 11,4627. E Shares of 8/. 10s. each (4/7. paid-up, of which 
21. was paid on the Ist of October, 1883), being 3s. per 
share, or 17197. 6s., 30,375/. 9s. 6d. The balance to carry 
forward to the credit of the half-year now current will, 
after payment of the dividend, be 10,524/. 4s. 4d., being 
an increase on the amount carried forward on June 30 
last of 25227. 13s. The corporation, since the last meeting, 
have appointed Mr. Robert Thomas Eadon to be one of the 
nominee directors, a vacancy having occurred in conse- 
quence of Mr. Alderman Beal having ceased tu be a 
member of the council.” 
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DETAILS OF GOODS LOCOMOTIVE; GREAT EASTERN RAILWAY. 
CONSTRUCTED AT THE COMPANY’S WORKS, STRATFORD; FROM THE DESIGNS OF MR. T. W. WORSDELL, LOCOMOTIVE SUPERINTENDENT, 
(For Description, see opposite Page). 
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lowered by adding as much to the thickness of the 
motion plate liner as is taken from that at cylinder 
end. 

The connecting rods are of wrought iron ; the small 
ends, one of which is shown in detail by Figs. 12 and 
13, are without straps or cotters, being bored and 
slotted out of the solid, and fitted with brasses, the 
wear of which is taken up by a wedge and screw. A 
small locking plate fitting in a shallow groove cut 
across the rod holds the head of the adjusting screw, 
and prevents it from slacking back, the plate being 
supported by a split pin passing through the head of 
the screw ; this form of small end has been adopted 
as being most suitable to this type of crosshead, and 
the whole arrangement is very neatly worked out. 

The valve motion is of the ordinary Stephenson link 
type, its arrangement being shown by Fig. 1 of our 
two-page engraving published with our number of the 
2ist ult. It has throughout amply large bearing sur- 
faces. Keyways cut in driving axles have the effect of 
weakening the latter, and many fractures have been 
the result ; in the engine now under notice, no keys are 
used for the eccentrics, the latter being driven by lips 
fitting on to each crank web, as shown in Figs. 14 and 
15, page 292. The large part of one sheave is cast 
solid with the small parts of the adjoining sheave, and 
they are gripped together by 1 in. bolts tapped into 
the small parts, the heads being recessed into the large 
parts, and the holes afterwards filled up with white 
metal. 

The reversing is effected by means of a three- 
threaded steel screw attached to the reversing rod, and 
working in a brass nut carried in a casting, which is 
fixed on the top of the right-hand trailing splasher, 
the splasher being strengthened and stiffened by means 
of thicker plates and angle iron than those used on the 
opposite side. 

The coupling rods are of wrought iron 43 in. by 18 in. 
section, the ends for the crank-pins being forged solid 
and bored out to receive the brass bush, which is 
forced in by hydraulic pressure and fixed in a similar 
manner to those of the express engines for the Great 
Eastern Railway, lately illustrated in ENGINEERING.* 
The outside cranks for the coupling rods have a throw 
of llin., and they are placed opposite the inside 
cranks. 

Of the boiler, which is worked at a pressure of 
140 lb. per square inch, we give the chief dimensions 
below. It has a shell of best Yorkshire iron, and the 
tubes are also of iron, while the firebox is of copper. 
A special feature in its design is the use of cast steel 
roof stays for the firebox. Mr. Worsdell has made 
a number of experiments on these stays, and detail 
views of the pattern which he has adopted are given 
in Figs. 20 to 22 on page 293. The use of cast-steel 
for these stays appears to us decidedly a step in the 
right direction, as it enables the stays to be well pro- 
portioned to their work, and affords the opportunity 
of providing convenient attachments for any form of 
sling stays which it may be desired to adopt. The 
boiler is fed by two injectors, a No. 8 on the left 
and a No. 10 on the right-hand side; the working 
handles are all inside the cab, the rods rising straight 
up from the injectors which are attached to the foot- 
steps. 

In designing the engine under notice much attention 
has been paid to the minor details, which are very 
neatly worked out. The leading and driving splashers 
are of cast iron, each of the leading ones being cast in 
one with the sand-box, cast-iron sand-boxes being 
found to keep out the weather better than wrought, 
and so preventing the dry sand from caking and be- 
coming useless. It may be mentioned that some of 
this class of engine are being fitted with a steam brake 
applied to the whole of the engine as well as the tender 
wheels. The ten first made have a very powerful hand 
brake applied to the tender wheels only. 

The general design of the tender used with these 
engines is shown by the perspective view on page 293. 
It is carried on six cast-steel wheels of a similar 
pattern to those of the engine. The tank holds 3000 
gallons of water and there is carrying space for 5 tons 
of coal. 

Subjoined we give for convenience of reference the 
principal dimensions and weights of the engines we 
have been describing : 


Cylinders : ft. in. 


Diameter 1 54 
Stroke oi 2 0 
Length of ports . 1 3 
Width of steam ports 0 13 
aa exhaust ports 0 3 
Centre to centre of cylinders 2 4 
es = valve spindles 0 33 
s, of cylinder to valve face 0 11g 
Diameter of piston rod 0 23 
Valve Motion : 
Lap of valves se 5 0 0? 
Maximum travel of valves 0 34 
Mean lead ae 0 0,5 
Travel of eccentrics O 5} 


= 101} deg. 


” 


Angle 


* See page 474 of our last volume. 














ft. in. 
Diameter of eccentric sheaves ... : 1 3 
Length of slide blocks oe 1 2 
Wheels (Cast Iron) : 
Diameter of all (on tread) he mae 410 
Throw of crank-pins for coupling rods.. 011 
Diameter * .s se 0 3} 
Length ss a 0 4 
Thickness of tyres on tread (steel) Q x 
Width 6 - 0 53 
Axles (Steel) : 
Diameter of wheel seats ... 08 
99 », bearings... kee sie 0 63 
$ at centre, leading and trailing 0 6 
‘ ai » driving ste Ag 0 6} 
Centres of bearings 3 114 
Length ~ = 0 7% 
a wheel seats 0 6f 
Diameter of crank bearings 07 
Length ,,_ ,, eae ass 0 4 
Frames (Steel) : 
From front end to centre of leading 
wheels... = ses a ie 5 6 
From centre of leading to centre of driv- 
ing wheels ba ses - si a= 
From centre of driving to centre of trail- 
ing wheels ae 3 we oe 8 6 
From centre of trailing wheels to back 
end of frame _... sé i 3 3 
Distance apart of main frames ... 4 14 
Thicknes of - * 0 1h 
Boiler ( Yorkshire Iron) : 
Height of centre from rails 6 10 
Length of barrel 2 10 0 
Diameter ,, outside ... 4 4 
Thickness of plates ae ea 0 O§ 
ss », smokebox tube-plate 0 OF 
Pitch of rivets : ae i 0 2 
Diameter of rivets... as 0 OF 
Firebox Shell ( Yorkshire Iron) : 
Length outside... a 6 0 
Breadth outside at bottom : 4 Of 
Depth below centre line of boiler 410 
Thickness of plates = st 0 O§ 
Centres of copper stays ... 04 
Diameter ae see mee ee 0 1 
Thickness of throat and back plates ... 0 0; 
Inside Firebox (Copper) : 
Length at bottom inside ... 5 3% 
Breadth La a 3 4h 
Depth of box es 5 7% 
Top of box to inside of shell i 4 
Thickness of plates ae Mie 0 Ob 
A tube-plate at top .. 01 
ee ae bottom 0 0 
Tubes (Iron): 
Number as = ~ 223 
Length between tube-plates 10 4 
Diameter outside ... es Ss ~ 0 1} 
Thickness --- iva, 12; BW.G, 
Diameter of blast pipe at top 4} 
Height of chimney from rail 12 11 
Heating Surface, &c. : 
Of tubes F 1055.13 sq. ft. 
yy firebox 105.5 as 
’ 
Total.. 1160.63 | 
Grate area... oe ee 17.9 a 
Flue and through tubes, disregarding 
ferrules ae = ies oe 2.85 sq. ft. 
Sectional area of chimney at smallest 
part ... i = ne Fe | bare 
Ratio of grate surface to total heating 
surface... ae — See ws OES 
Ratio of flue area through tubes to 
grate area ae ay ee sav SO 
Ratio of sectional area of chimney to 
grate area... : a ae ace OD 
Weight of Enginein Working Order : 
tons. cwt. qr. 
Leading wheels 12 8 0 
Driving ” 14 0 0 
Trailing ” 10 2 0 
Total 36 10 0 
Weight of Engine Empty : 
Leading wheels ck 
Driving ,, i 15 © 
Trailing ,, . T g 
Total 33°88 











NOTES FROM THE UNITED STATES. 

PHILADELPHIA, March 21, 1884. 
Tue business in iron and steel for the past week 
has been of small proportions, and prices in some 
departments of the trade show a weakening tendency 
in consequence of the continued dulness, Pig iron 
has sold in small lots, at about the inside prices 
quoted. The demand for mill irons is disappointing, 
but still a good deal is going into consumption. Quo- 
tations are 20 dols. to 21 dols. for No. 1 foundry, with 
most salesat 20 dols. to 20.50 dols. ; No. 2 iron is in 
larger supply, and very dull demand, sales have been 
made at 18.50 dols.; 19 dols. to 19.50 dols. quoted. 
Grey forge, 18 dols. to 18.50 dols. ; there has been 
active inquiry and good demand for foreign irons, espe- 
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cially Bessemer, during the week ; considerable sales 
of Bessemer have been closed at 20 dols. to 20.50 dols. ; 
Spiegeleisen is quoted this week at 30 dols. to 31 dols., 
but sales have been made at 29.75 dols. and 30 dols. at 
tide-water ; ferro-manganese is quoted at 45 dols. for 
45 per cent. Fifty thousand tons of steel rails have been 
sold in Eastern mills during the past week at 34 dols, 
to 35 dols. ; these are still said to be inside figures for 
large and small lots, but there are rumours to the 
effect that some lots have been taken ata shading from 
34 dols. Small lots are being ordered as usual, but 
buyers of large blocks are still waiting, having no faith 
in the permanency of present prices, as competition is 
active, and in two or three months mills will be short 
of orders and anxious for new business, The bar-iron 
trade is still dull and quiet ; only current requirements 
are being provided for at 1.90 to 2 cents for best 
refined iron, and from 1.75 cents to 1.80 cents for com- 
mon. Large orders for car and bridge iron will be 
placed this month : mills are running rather short of 
orders, but all expect to be busy as soon as spring 
weather is more settled. Nails are moving in a retail 
way at 2.50dols. to 2.60 dols. Western mills are 
working full, and there are strong probabilities of an 
accumulation of stocks, followed by declining prices, 
within a month or two. A good deal of business is 
being done in steel wire rods ; large orders have been 
booked this week and prices have an upward tendency, 
now being quoted at 47 dols. to 50 dols., according to 
quality and size of order; Iron rods are also firmer. 
Arrivals of Scotch pig during the week foot up about 
1300 tons : quotations unchanged. 


NOTES FROM THE SOUTH-WEST. 

Milford Docks.—On Wednesday evening a meeting in 
connexion with the Milford Docks Bill now before Par- 
liament, was held at Milford Haven, to consider the de- 
sirability of taking action to protect the interests of the 
inhabitants by pressing for an early completion of the dock 
works. Resolutions in accordance with the object of the 
meeting were adopted. 








Institution of Mechanical Engincers.—A meeting of the 
local general reception committee of the Institute of 
Mechanical Engineers was held at Cardiff on Wednesday 
for the purpose of making arrangements for the summer 
meeting of the Institution, which is to be held at Carditf 
in August. The executive committee was appointed as 
follows: Mr. R. Bird (the mayor), chairman, Messrs. 
G. H, Wills, E. Jenkins, T. J. Allen, H. O. Fisher, G. 
Lundie, J. C. M. Jacobs, C. J. N. Gray, R. W. Southern, 
A. Hood, T. Forster Brown, Lascelles Carr, D. Duncan, 
A. J. Stevens, J. C. Colquhoun, W. G. Dalziel, T. tvans, 
J. M‘Connochie, W. F. Lewis, J. H. Hallett, k. W. 
Deacon, Rees Jones, J. Lowdon, Marcus Gunn, and E. 
Jordan. The secretary (Mr. T. H. Riches) subu.itted to 
the meeting a programme for the entertainment of the 
meinbers of the Institution during their stay in Cardiff, 
which was adopted with some modifications, and will be 
submitted to the Council of the Institution at their next 
meeting in the course of this month. The committee in- 
structed the secretary to take the necessary steps for rais- 
ing a guarantee fund of 700/. 

The Dinas Collieries.—We learn that Mr. E. Thomas 
and Mr. L. Wood have purchased these collieries from 
the widow of the late Mr. D. Thomas. They will be 
joined in the enterprise by some well-known Cardiff com- 
mercial men. It is proposed to sink another shaft on the 
property. 

Great Western Steamship Company.—At the annual 
meeting of the Great Western Steamship Company, on 
Monday, Mr. M. Whitwell stated with regret that the 
result of the year’s working had been unsatisfactory. A 
resolution was passed carrying the whole of the available 
balance to the reserve fund. 


New Pier _at Weston-super-Mare.—The Weston-super- 
Mare Pier Bill has passed a Committee of the House of 
Lords. The Bill is promoted by a company which has been 
formed for the purpose of erecting a pier at Weston- 
super-Mare, so as to enable steamers to call there at any 
state of the tide. The pier will be 2200 yards long. 


Briton Ferry.—One of the blast furnaces which was 
damped down here in 1882, was put in blast on Monday. 


Bristol Docks.—The Bristol Port and Channel Dock 
Company, and the Bristol Port and Channel Dock 
Warehouse Company (Limited) held meetings at Bristcl 
on Friday, and approved generally the transfer of both 
undertakings to the Bristol Town Council. At the meet- 
ing of the Bristol Port and Channel Dock Company, the 
following was, however, carried: ‘‘ That this meeting 
requests the directors before the Wharncliffe meeting of 
the company, to press upon the Corporation the necessity 
of making the immediate payment of 500,000/., deferring 
~ interest upon the remaining 50,000/. for five years 
only. 


Wye Valley Railway.—The half-yearly meeting of this 
company was held on Friday at the London offices, Mr. 
C. C. Ferard presiding. In moving the adoption of the 
report, the chairman said the past half-year was one of 
anxiety to the directors. The traffic on the main line 
during the six months had been a little more prosperous, 
and he hoped that the recent reopening of paper mills at 
Whitebrook, and of tin-plate works at Redbrook, would 
beneficially influence the revenue this year. It was satis- 
factory to know that the traftic on the main line had in a 
great degree recovered, and he hoped that with a revival 
of trade in the district it would in future considerably im- 
prove independently of the advantages which in a not 
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very remote period the ( treat Western Railway ( gre 
must derive from passing a large portion of this through 
traffic from Liverpool and the North to Bristol over the 
Wye Valley line. 

Newport.—The steam coal trade has been pretty well 
maintained. A contract for the requirements of the 
Great Northern Railway of Ireland has been placed with 
the Tredegar Iron and Coal Company. The imports of 
iron ore have been beluw the average, but the market 
presents a dull appearance. The iron works continue to 
be fairly well employed ; orders do not, however, come 
forward at all freely. The quantity of iron sent away 
during the week was as follows: Smyrna, 800 tons; 
Rouen, 600 tons. | Last week’s coal clearances amounted 
to 50,508 tons. From Bilbao there were received 9430 
tons of iron ore, and from Huelva 630 tons of pyrites. 

Cardiff.—The exports of steam coal have again been 
considerable during the week. Secondary qualities are 
not, however, in such activedemand. In the house coal 
trade there is not much change. The iron ore trade shows 
no signs of improvement. Last week’s clearances com- 
prised 168,745 tons of coal, 2432 tons of iron, 4944 tons of 
patent fuel, and 775 tons of coke. From Bilbao there were 
received 8835 tons of iron ore, and 2753 tons came to hand 
from other sources. 

Lundy Island Telegraph.—-The cable recently laid from 
the Devonshire coast to Lundy Island is one of the 
heaviest yet submerged. The main cable, which weighs 
tons to the mile, is an ordinary deep-sea cable, sheathed 
throughout its entire length with fifteen steel wires. The 
shore end weighs 16 tons to the mile, and the sheathings 
are of twelve strands. The main cable is 10 knots in 
length. Theshore ends are about the same size as the 
Atlantic cable, but they differ from that cable in being 
made entirely of steel, except the copper conductors. 
With regard to the working arrangements we may 
mention that the Lundy Cable Company has made an 
agreement, dated December 13, 1883, with the Committee 
of Lloyd’s, under which Lloyd’s take the entire manage- 
ment of the cables and land lines for a term of ten years, 
provide all signal stations, defray all working expenses, 
and pay to the company a royalty of 2s. for every message 
telegraphed through to shipowners and others, and an 
annual subsidy for the duplication of such messages to 
their own offices in London. An agreement was made 
with Mr. G. F. Rogers, telegraphic engineer and con- 
tractor, of London, to lay the cable. At a special meet- 
ing of the Bristol Town Council on Wednesday it was 
resolved to affix the corporate seal to a memorial to the 
Commissioners of Harbours and Refuges in favour of pro- 
viding a harbour of refuge at Lundy Island. 


NOTES FROM THE NORTH. 

GLascow, Wednesday. 

Glasgow Pig-Ivon Market.—The warrant market was 
quiet and steady last Thursday, and prices recovered 3d. per 
ton. Transactions were reported in the morning at 42s. 5d. 
and 42s. 54d. cash, also at 42s. 64d. and 42s. 7d. one 
month, the close being sellers at the top quotations, and 
buyers near. In the afternoon business was done at 
42s. 54d. cash, and 42s. 7d. one month; and at the close 
of the market there were buyers at those prices, with 
sellers wanting 4d. per ton higher. There was again a 
quiet market on he following day, and prices closed 
much as on Thursday, but on the week there was a frac- 
tional decline of 44. per ton. Business was transacted on 
the forenoon ’Change at 42s. 5}d. and 42s. 7d. cash and 
one month respectively, the market closing with sellers at 
those quotations, and buyers near. Seme transactions 
took place in the afternoon at from 42s. 5s. to 42s. 6d. 
cash, also at 42s. 7d. and 42s. 74d. one month, the close 
being sellers at 42s, 54d. cash and 42s. 74d. one month, 
with buyers offering 4d. less per ton. TF latness was the 
special feature of the market on Monday, and prices de- 
clined to the extent of 1d. per ton. There were trans- 
actions during the forenoon at 42s. 5$d. down to 
42s. 44d. cash, also at 42s. 64d. one month; and at the 
close of the market sellers were asking 42s. 44d. cash 
and 42s. 64. one month, with buyers offering 4d. per 
ton lower. Business was reported in the afternoon at 
42s, 5d. and 42s. 44d. cash, also at 42s. 65d. one month, 
the close being sellers at 42s. 44d. cash and 42s. 64d. one 
month, and buyers at jd. per ton less. Yesterday's 
market was very much depressed, and prices receded 14d. 
per ton, making a fall of 24d. over the two days. The 
forenoon business consisted of transactions at 42s. 4d. and 
42s, 34d. cash, and 42s. 6d. one month, with sellers at the 
close wanting 42s. 4d. cash and 42s. 6d. one month, and 
buyers offering 4d. less per ton. The quotations in the 
afternoon were 42s. 34d. and 42s. 3d. cash, also 42s. 5d. 
and 42s. 44d. one month, the market closing with buyers 
at 42s. 3d. cash and 42s, 44d, one month, and sellers near. 
A still lower level in prices has been reached to day. 
During the forenoon business took place at 42s. 3d., 
42s. 2d., and again at 42s. 3d. cash, also at 42s. 4d. and 
42s. 44d. one month, the market closing with sellers at 
42s, 3d. cash and 423. 44d. one month, and buyers at 4d. 
per ton lower. The market was quiet and steady in the 
afternoon, with business done at 42s. 2)d. cash and 
42s, 4d. one month, buyers remaining at the close at that 
figure, and sellers wanting }d. per ton more. It may be 
said that the market has been quite stagnant during the 
past week, the amount of business done in warrants hav- 
ing been exceedingly limited. The spring trade up to this 
point is not what might be expected, as buyers are holding 
back and only placing small orders to meet their imme- 
diate requirements; indeed, the operations appear still 
to be almost exclusively contined to members of the trade, 
those persons who usually deal in the market continuing 
to hold aloof. Beyond the low price there is nothing to 
encourage buyers, as the trade prospects still remain very 
unsatisfactory, <A fair quantity of iron is being taken by 
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the Continent, but a comparatively small business is doing 
on American account, while Canada, which is usually a 
good customer at this season, has scarcely entered the 
market. Shipping iron remains steady, and there is little 
or no change in the quotations, although in some cases 
slight concessions are made to meet buyers. The number 
of blast furnaces in active operation remains the same as 
last week, 93, as compared with 111 at this time last year. 
A dull and lifeless condition still charactecises the hema- 
tite pig-iron market, makers asking 46s. 6d. per ton for 
the usual proportions of Nos. 1, 2, and 3 brands f.o.b. at 
Cumberland ports, while parcels in second hands can be 
bonght at from 6d. to 1s. per ton lower. Last week’s 
shipments of pig iron from Scottish ports amounted to 
10,990 tons, as against 11,577 tons in the preceding week, 
and 8500 tons in the corresponding week of last year. 
They included 1500 tons to the United States, 175 tons to 
India, 815 tons to Australia, &c., 370 tons to France, 780 
tons to Italy, 2379 tons to Germany, 100 tons to Holland, 
105 tons to Belgium, 514 tons to Spain and Portugal, and 
lesser quantities to other countries. Since Christmas 
there has been a decline in the shipments to the extent of 
well-nigh 10,000 tons, as compared with those for the cor- 
responding period of 1882-83. The stocks of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
yesterday afternoon at 594,578 tons, as against 594,504 
tons yesterday week, showing an increase of 74 tons for 
the week. 

The Malleable Iron and Allied Trades.—The finished 
iron trade is very much depressed, and makers speak 
despondingly of the prospects. Prices are certainly very 
low, beth for iron and steel, so exceedingly moderate, | 
indeed, that any fresh business that is available ought to 
very readily be attracted. The following may be taken 
as being very near the mark: Iron superior ship-plates, 
61. 16s. per ton ; ordinary plates, 5/. 17s. ; superior boiler 
plates, 6/. 7s. 6d.; best brands of angle bars, 5/. 10s. ; 
bars, various, 5/. 11s. 6d. Steel plates of best make, 
8/. 17s. 6d. to 9/. per ton; ordinary plates, 8/. 7s. 6d. to 
8/. 11s. 6d. Some of the ironfounders have still a fair 
amount of work on hand. 
way work is very active, and that remark also applies to 
locomotive work, though new orders are now 
numerous than they were. Marine engineering and ship- 
building are becoming exceedingly depressed, and many 
workmen are being paid off as their jobs get finished. The 
makers of sugar-mill machinery are fairly busy, and in 
one or two instances very busy. 


The Coal Trade.—Business in the Scotch coal trade | 
still lacks the briskness that characterised it at this time | 


last year. In nearly all cases the shipments are lower 
than they were then, Burntisland being the chief ex- 
ception to the rule; but even at that port there was a 
falling off last month amounting to about 5000 tons, as 
compared with the shipments in the corresponding month 
of 1882. Agitation is in progress amongst the miners, 


both in the western and eastern districts of Scotland, | 


though not wholly in reference to wages. 
Clude Shipbuilding Trade.—During the 

trade was fairly active in the later stages of ship construc- 

tion on the Clyde, with the result that two vessels of 


various kinds, and ofa total of 29,030 tons, were launched. | 
That is a larger amount of new tonnage than the average 


output of the same month during the past five years, and 
only 1605 tons under the output of the month of March 
of last year. Over the past three months the output was 
fifty vessels, of an aggregate of 65,217 tons, being, how- 
ever, 17,008 tons under the output of the corresponding 
period of last year, and 2573 tons under that of the first 
three months of 1882. On the other hand, the output of 
new shipping in the first quarter of 1880 was 19,657 tons 
less than that of the past three months. Five of the 
steamers launched last month gave a tutal of 14,800 tons, | 
the largest of them being the Vancouver, a vessel of 
5300 tons, with engines of 6000 indicated horse-power, 
built by Messrs. Charles Connell and Co., for the Mersey 
and Canadian service of the Mississippi and Dominion 
Steamship Company, of Liverpool. Five sailing ships | 
were launched during March, ranging from 1400 tons to} 
2230 tons, the average being 1774 tons—certainly a 
very high one. It is stated that there are still as many 
as 112 new vessels on the stocks, about one-fourth of which 
are nearly ready for launching; in most of the Clyde} 
shipbuilding yards, however, there are numerous bare 
poles, and the new vessels that are in progress are gene- 
rally of a smaller class than many of those that have 
been launched during the past three or four years. 


Steel Company of Scotland.—The annual dinner of the 
officials of the Steel Company of Scotland took place on 
Monday evening in Macgregor’s Hotel, Glasgow. Mr. 
James Riley, general manager, occupied the chair, and the 
duties of the vice-chairs were discharged by Messrs. Packer 
and Dick, managers of Newton and Blochairn Works 
respectively. There was a very large company of guests 
and members of the company’s staff. Amongst the former 
there were Mr. A. C. Kirk (R. Napier and Sons), Messrs. 
J. P. Wilson and J. H. Biles (Clydebank Shipyard), 
Messrs. T. A. and J. C. Arrol, engineers and bridge- 
builders: Mr. Graham (of P. and W. Maclellan), Messsrs. 
Crossley, Scott, and Jenkins, iron merchants; Mr. John 
F. Miller (Vulcan Foundry, Coatbridge), M. J. Van 
Raalte, consul for the Netherlands ; Captain Frigeri, con- 
structor to the Italian Navy ; inspectors representing the 
Admiralty, Board of Trade, Lloyd’s, Liverpool Registry, 
the Forth Bridge, &c. Mr. Kirk and other speakers 
paid very high commendation to the Steel Company and 
their leading officers for the excellent and reliable 
character of the mild steel made by them, a material which 
might be thoroughly relied upon, and which was quite a 
luxury to work. Several excellent speeches were made 
in the course of the evening, and the entertainment was | 
of a very high class, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electric Lighting at Chesterfield.—A public meeting of 
the inhabitants of Chesterfield, convened by the mayor 
in compliance with a numerously signed requisition, has 
been held “‘ for the purpose of taking into consideration 
the question of the public lighting of the borough.” The 
mayor presided. Mr. J. Warner said the resolution placed 
in his hands was in favour of recommending the Corpora- 
tion to adopt a different and a better mode of lighting. 
The town had been lit for 24 years by electricity, and his 
experience was that it had been a failure. Asa very 
large ratepayer he had the right to grumble, because the 
accidents he had had with his traps in various parts of 
the town had been considerable. Two of the accidents 
were near the Terrace, another was near the Hospital, 
another in Boythorpe-lane, and he had various accidents 
in other parts of the town. He was simply watching his 
own interests, and having regard to them, he was entitled 
to ask for the town to be better lighted than it was at the 
present time. He concluded by moving: ‘‘ That_in the 
opinion of this meeting the lighting of the streets by 
means of electricity, after a trial of 25 years, is unsatis- 
factory, and calls for the serious consideration of the 
Town Council’ with the view of substituting some 
cheaper and better mode of lighting.” This was carried. 


Doncaster Corporation Water Works Act.—Acting under 
the advice of their town-clerk (Mr. W. E. Shirley) the 
Corporation of Doncaster fixed the charges fer water upon 
the gross annual value of the premises supplied ; and had 
| it not been for the case of Dobbs v. The Grand Junction 
Water Works Company, recently decided by the House 
of Lords, no question would probably have been raised. 
That case, however, deciding that charges for water should 
be based upon the “* net” and not upon the “‘ gross” annual 
value, set consumers in motion all over the country. The 
Doncaster Corporation therefore directed that the opinion 
of aneminent counsel should be taken upon the subject ; 
and the result appears to be that the construction origi- 
| nally put upon the Doncaster Act by Mr. Shirley was 
correct, that Dobbs’s case is not applicable, and that 
consumers are still bound to pay upon the gross annual 
value. The difference of income, we understand, between 
charging upon the “ gross” and the “‘ net” value is nearly 
1000/. per annum. 





The Mill Dam Mining Company.—The annual general 
meeting of the shareholders in this company has been 
held; Mr. J. B. Wostinholm, the chairman of the com- 
pany, presided, and there was a fairly large attendance. 
The report, which recorded two breakdowns to the pump- 
ing tackle and the flooding of the mine, also stated that 
every part of the machinery was now in first-class work- 
| ing order, and all was going on satisfactorily. The out- 
| put of ore was also improving, and with a fair advance in 
| the market value of lead the mines would do well. The 
| shareholders decided to patiently continue working the 
| mines in the hope that a turn in the tide of value would 
| ere long set in. The directors, Mr. J. B. Wostinholm, 
| Mr. R. S. Slack, Mr. William Walker, and Mr. Joshua 
Maxfield, were re-elected for the current year. 


ScuBMARINE TELEGRAPH CoMMUNIC:TION To LicHt 
Suips.—The main difficulties attending the connexion of 
submarine telegraph cables to light ships and other 
moored vessels, have been caused by the swinging of the 
ship, and its change of position when veering away in 
heavy weather. The effect of the swinging is to twist the 
telegraph cable and the mvoring chain together, and the 
frequent cutting away and replacing of long lengths of 
| the telegraph cables is thus necessitated. To avoid both 
these evils Mr. H. M. Goodman, of Rochdale, Worple- 
road, Wimbledon, has patented an apparatus which con- 
sists essentially of a hollow tube or shaft provided with 
suitable bearings, and with means of rotation ; through this 
tube the mooring chain from an ordinary windlass passes. 
This chain, after leaving the tube goes through the centre 
of »rotary hawse pipe in the fore part of the ship, pro- 
vided with gearing for rotating it, and thence to the 
anchor or mushroom mooring. On the hollow chain tube 
is a drum which has coiled upon it a sufficient length of 
telegraph cable for veering away, and is provided with 
a friction brake band adjustable by means of screws 
One end of the telegraph cable is made fast to, but elec- 
trically insulated from, the drum, whilst the other end 
passes through a hole in the rotary hawse pipe parallel to, 
but at one side of, the central hole, through which the 
| mooring chain passes, and thence it goes to a heavy 
weight with a hemispherical top sunk on the sea bottom. 
By this arrangement the telegraph cable is paid out auto- 
| matically during the veering away of the anchor chain. 

As the anchor chain is shortened the cable drum is ro- 
tated by gearing. By noting the direction in which the 
ship is swinging and suitably turning the rotary hawse 
pipe and chain tube, together with the cable drum, foul- 
ing of the anchor with the telegraph cable and twisting of 
the latter are simply and effectively prevented, the tele- 
| graph cable being untwisted by the motion of the hawse 
pipe asthe same time asit is twisted by the motion of the 
vessel. To retain perfect electrical continuity between 
the instrument and the cable, the insulated end of the 
latter is connected to a disc attached to, but insulated 
from, the drum shaft, rubbing contact being made with the 
dise by a metallic strip connected with the lead passing to 
the operator’s room. That portion ofthe telegraph cable 
between the sunk weight and ship which lies upon the 
sea bottom, is provided with suitable means for facili- 
tating its passage over the ground and preventing its 
abrasion thereby. The details of the apparatus, a model 


j 


of which has been constructed by the inventor, appear to 
have been thoroughly worked out in a simple and effective 
manner, 
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THE ELECTRIC LIGHT IN RAILWAY 
TRAINS. 

For some time past experiments have been in 
plosress to test the applicability of the electric 
current in lighting the compartments of railway car- 
rlages ; and the movement is one which deserves all 
For the lighting of carriages by oil lamps 


success, 





is at best but a sorry business; and gas-lighting 
has not been introduced on any extensive scale. 
The electric light has one conspicuous advantage 
over other lights ; it can be put out and relit with- 
out the use of a match, and is therefore capable of 
being readily extinguished when a train is tra- 
velling in daylight, and lighted when entering a 
tunnel. This obviates the expense and waste of 
having to keep lamps constantly lighted in a rail- 
way train which has tunnels on itscourse. Moreover 
the time has practically come when the public 
require a light sufticient to enable them to read 
on a journey, without straining their eyesight and 
thereby injuring it, and without the necessity of 
providing at private expense a hand reading-lamp 
or candle. The electric light will enable travellers 
to do this, and thus will increase the comfort and 
the interest of many a long night journey. 

That the field for electric lighting in railway 
trains is of itself a very extensive one must be clear 
to all who know something of our railway system. 
The Great Western Company alone, for example, 
possess no less than 1557 locomotives, and 14,000 
vehicles of all kinds. It is not easy, however, to 
get the railway companies to adopt a new thing, 
unless by the help of some person or persons who 
have influence enough to bear upon the manage- 
ment. Happily, however, a few experiments have 
been made, and the publicity which these will obtain 
may open the minds of the railway authorities in 
general to the advantages of electric lighting for 
railway travelling. 

It will be remembered that the London, Brighton, 
and South Coast Railway have had the electric 
light in their Pullman cars for some time past, and 
the experiment has resulted in Mr. Knight pur- 
chasing the accumulators and plant supplying 
it. These accumulators were supplied by the Elec- 
tric Power and Storage Company, and 70 of them 
have been in use for 18 months with a loss of only 
seven out of the number. In the first experiments 
22 accumulators were charged by a Siemens D, 
dynamo worked off the axle of one of the carriages ; 
but now a battery of 20 cells is charged with the cur- 
rent of a Brush machine. The success is such that 
the system is, we believe, to be extended. 

There is no doubt that this method is a very good 
one. The power generating the light is given by the 
locomotive, and the expense and trouble of another 
engine are saved. It is possible that in the future 
locomotives may be specially designed for lighting as 
well as hauling trains ; but at present the power for 
the dynamo can only be taken from the axles, or in 
steam from the boiler, to be utilised ina separate 
engine either mounted on the locomotive itself, or 
in a special van attached. The special van is per- 
haps the safest course to adopt at present, but will 
scarely be a permanent plan. An additional com- 
partment to the tender, accessible to the engineers 
and drivers, would be better ; but the plan of taking 
the power from the axles or more directly from the 
locomotive itself, has the additional advantage of 
dispensing with a second engine ; and the dynamo 
would of itself occupy but a small covered space. 

Secondary batteries, lik. primary batteries, have 
the advantage of enabling atrain to be uncoupledand 
broken up without extinguishing the light, whereas, 
without their use, no carriage could be disconnected 
from the rest of the train without having its supply 
of light cut off, at least until it was recoupled to a 
new train which had an electric lighting circuit. 
Now, since carriages frequently travel over lines 
belonging to different companies, it would be neces- 
sary for all the allied companies to have the same 
system of lighting. For we cannot suppose that a 
carriage would have two or three kinds of lamps, 
which would be brought into requsition as required. 
As it is extremely doubtful whether a number of 
companies interworking in this way would adopt 
any one system of lighting, the plan of joining all 
the carriages in one circuit is open to a serious 
drawback, which is increased when we take into 
account the intervals of darkness which would occur 
while a carriage was being shunted, even sup- 
posing the means of electric connexion were all 
that could be desired. 

With secondary batteries or possibly primary bat- 
teries, however, which can be stored under a carriage 
or under the seat of a carriage, this objection does 
not occur, since the battery would have a store of 
light sufticient at least to tide over the period of 
disconnection caused by shunting. If the secondary 
battery is charged from the train by whatever 
means, it is always ready to yield a light until ex- 





hausted ; and the primary battery is prepared to 








yield one until the solutions are spent and the zincs 
consumed. 

Primary batteries have the apparent advantage of 
requiring no engines and dynamos to charge them ; 
they are simply fed with fuel like an oil lamp; but 
the trouble of charging is not inconsiderable in the 
ordinary forms. In the Holmes-Burke battery this 
trouble is reduced greatly by the ingenious use of a 
siphon tap and filler; but the plates require re- 
amalgamating twice a week. The battery lasts ten 
hours without re-charging. Each cell has an electro- 
motive force of 1.85, and an internal resistance of 
go Ohm. A battery of fifteen cells made up in three 
series of five cells will maintain nine incandescent 
lights of five-candle power each. This is the 
arrangement recently tried on the Midland Railway 
under the superintendence of Mr. W. Langdon. In 
a carriage of six compartments two lights were 
placed in one, and a single light in the others, while 
two were also placed in the guard’s van, and a very 
good light was obtained. Fumes were given off, 
but these need cause little or no inconvenience on 
a railway journey with proper means of ventila- 
tion. Mr. Langdon is, however, of opinion that at 
least two lamps should be placed in each compart- 
ment, so that if any accident happens to one the 
other may serve to keep the compartment from 
darkness. Nine of the Holmes-Burke cells are 
stated to maintain six five-candle lights for six 
hours at a stretch. The question of cost in primary 
batteries is as yet a very indeterminate one ; and 
further trials for a more extended period are neces- 
sary to enable us to see how it compares with other 
methods of lighting trains. Until this point is 
satisfactorily set at rest the advantages of primary 
battery lighting will be heavily handicapped, and 
as regards secondary batteries, until they can be 
supplied at a moderate cost and can be worked by 
an ordinary electrician without undue attention, we 
doubt very much whether they are likely to be 
adopted on a general scale. 

Turning now to the direct lighting of railway 
carriages from a dynamo driven by a_ separate 
engine supplied with steam from the locomotive, and 
without the use of accumulators, we have the very 
interesting experiments of Mr. W. H. Massey, of 
Twyford, Berks, consulting engineer to the Royal 
Household, who is now engaged in lighting 
Windsor Castle. These experiments were recently 
brought before the Society of Telegraph Engineers, 
and Mr. Massey expressed his confident opinion 
that the cost of lighting by this means is consider- 
ably less than gas ; indeed his experiments demon- 
strated it to be some 30 per cent. less than gas at 
12s. per 1000 cubic feet, and this with about double 
the amount of light supplied. Atleast one 18-candle 
lamp should, in Mr. Massey’s opinion, be given to 
each compartment, as one 95-candle lamp is too 
small to yield a reading light. 

His experiments were made at the request of 
Mr. Forbes, of the London, Chatham, and Dover 
Railway, on the Metropolitan District Railway, on 
a train running between High-street, Kensington, 
and Putney. The work was carried out by the 
Electric Light Company, and the train began to 
run on January 3 last. The power was supplied by 
a Willans engine, working at 120 1b. pressure of 
steam and indicating 7 horse-power. Mr. Massey 
intended that the steam should be drawn from the 
boiler of the locomotive, but the difficulties of doing 
this for an experimental installation, led to an in- 
dependent boiler being employed. The engine, 
dynamo, and boiler were mounted in a parcels 
van borrowed from the London, Chatham, and 
Dover Railway; the total weight of the gear, 
including one ton of water in the boiler and 
tanks, two hundredweights of coal, and the driver, 
was under 3 tons. The dynamo was a Siemens 
S D! self-regulating machine capable of driving 
120 high resistance lamps, but in the present case 
it was only run at 530 revolutions per minute, 
producing current enough for 52 Swan lamps (50 
volts) of nearly 20-candle powereach. These lamps 
were distributed over the whole train, 30 being in 
the carriages and 20 in the machinery van. There 
were three lamps in each double first-class compart- 
ment, one in each second and third-class compart- 
ment, and the head and tail lamps were also lighted 
by electricity. The twenty lamps in the van were 
to bring the total number up to about fifty, which 
is the number required by an average train. The 
lamps were of 16 to 18-candle power, and were lit 
at first for 8} hours each day and afterwards for 
6} hours. The connecting wires were run in a 
cable laid in a wooden troughing placed along the 
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roofs of the carriages, and they were permanently 
joined as the carriages were never uncoupled. To 
avoid loose connexions, due to vibrations, spring 
contacts were employed in addition to the ordinary 
ones. The Willans engine and the dynamo with 
switches were placed in an auxiliary van near the 
engine. At the end of tifteen days it was found 
that the boiler required cleaning, but after this had 
been done the experiment was continued, and 
always with success. Only one hitch occurred, 
when a passenger removed a lamp bodily, and only 
seven lamps failed. 

The cost of the experiment is given by Mr. 
Massey in detail. His results showed that 211 1b. 
of water evaporated at 1201b. pressure, fed fifty 
lamps of 16 to 18 candle-power with a consumption 
of 4} horse-power, which, allowing for 30 per cent. 
waste of power and 15 per cent. lost in friction, 
made a total of 7? horse-power absorbed. Thirty 
pounds of water were evaporated per horse-power, 
and 2} ewt. of cval were consumed each 6} hours-— 
that is to say, each run. But the boiler was not 
well suited to the work and the coal was bad, and 
therefore he bases his calculation upon the condi- 
tions which would obtain if the steam were taken 
from the locomotive boiler. Assuming one pound 
of coal to each nine pounds of water evaporated the 
consumption would be under 24 lb. per hour, and 
this at 17s. or 18s. per ton would give 3s. 9d. as 
the cost of fuel per thousand lamp hours, the lamps 
averaging 18 candle power. The cost of production 
might, therefore, be assumed at 3s. 9d. for coal, 3d. 
for water, ls. 3d. for oil and waste, 3s. 6d. interest 
on plant, and 2s. 6d. renewals of lamps, or a total cf 
about 11s. per 1000 lamp hours, the lamps averag- 
ing 18 candle-power each. The first cost of fitting 
up atrain with 50 lamps and suitable machinery 
was 170]. The interest on capital expended and 
allowance for repairs might be taken at 401. Thus 
the total of 11s. per 1000 lamp hours gave double 
the light of gas at a cost 30 per cent. less than 50- 
candle gas at 12s. per 1000 cubic feet. The light 
being good enough to see to read by, the use of 
reading candles was rendered unnecessary, and thus 
a saving could be indirectly effected by the com- 
pany in the wear and tear of carriages, the use of 
such candles being very destructive to the furniture 
of a carriage. 

To give a forcible illustration of what this ex- 
pense for direct lighting meant Mr. Massey showed 
that a passenger who bought a twopenny reading 
candle at a railway bookstall to enable him 
to read for some three hours, actually paid as 
much as would keep a whole compartment well 
lighted by incandescence lamps for fifteen hours ; 
and that whoever bought an ordinary railway read- 
ing lamp invested a sum of money which would pay 
for the electric lighting of one compartment for 
about two hours each night all the year round. 

The lively interest excited by Mr. Massey’s paper 
at the Society of Telegraph Engineers led to the 
discussion being adjourned until the recent meeting 
on March 27. His paper was a valuable one in 
itself, and it led to a useful ventilation of the 
subject. It was a valuable paper chiefly because it 
was a clear and thorough statement of a successful 
experiment ; all the necessary figures as to expen- 
diture were given, and such figures in the case of 
other systems for the same purpose are not as yet 
forthcoming. 

In replying to the criticisms of his hearers, Mr. 
Massey maintained that the only practical way 
of driving dynamos on trains was by steam from 
the locomotive boiler. He pointed out that if 
they were connected to the axles the light would 
go out when the train stopped unless accumulators 
were used, and these latter he contended had as 
yet no practical existence. Compressed air had 
been proposed as a reserve of power, but its efti- 
ciency was low, and its use involved waste of fuel. 
The question of different systems upon adjacent 
lines was no doubt a difficulty, but the same diffi- 
culty existed with air brakes and was gradually 
solving itself. 

Mr. Massey has demonstrated by a practical 
test that the electric light may be supplied in 
railway trains at a cost rather less than the best 
gaslight systems now in use, and with a gain of 
about double the illuminating power. Pintch’s 
and also Pope’s compressed gas costs from 12s. to 
14s. per 1000 lamp-hours, whereas an electric light 
of twice the candle power can, in Mr. Massey’s 
opinion, be supplied for 11s. per 1000 lamp-hours. 
Moreover, the tirst cost of gas apparatus is nearly 
double that of the necessary electrical plant. 





NORDENFELT v. GARDNER. 

In our issue of the 20th July, 1883*, we gavea 
short notice of the trial before Mr. Baron Huddle- 
ston of this important action, which resulted in a 
judgment for the plaintiff. We have now to record 
the reversal of this judgment by the Court of 
Appeal. Of the four points upon which infringe- 
ment was originally charged by the plaintiff, only 
two were urged at the trial, and with regard to 
these, the learned judge found in favour of the 
plaintiff as to the infringement of the feeding 
apparatus, and in favour of the defendants as to 
the infringement of the magazine. The de- 
fendants gave notice of appeal, and the plaintiff 
gave notice of cross appeal as to the magazine. The 
ease was argued in the Court of Appeal, consisting 
of the Master of the Rolls and Lords Justices Bag- 
gallay and Lindley, on 18th, 20th, 21st, 22nd, and 
24th March, and judgment was given by the Court 
on the 27th March. ‘The plaintiff was represented 
by Messrs. Aston, Q.C., Webster, Q.C., and Carp- 
mael, and the defendants by the Solicitor-General 
and Mr. W. R. Bousfield. 

Throughout the case, the main question at issue 
has been the question of the infringement of the 
second claim in the plaintiffs specification as 
amended by disclaimer (Johnson, No. 1739, 1873), 
for ‘‘The general construction, arrangement, and 
mode of using the feeding apparatus, substantially as 
hereinbefore described and illustrated by the draw- 
ings annexed.” The feeding apparatus of the Nor- 
denfelt gun consists of a rectangular plate of metal 
placed horizontally in rear of the row of parallel 
barrels, and having a series of troughs in its upper 
surface to contain the cartridges. Each trough is 
of such a form as to support the cartridge as it falls 
into the trough from the magazine, but is cut away so 
as to permit the cartridge to fall through, when it is 
drawn backwards, after firing, by the extractor. 
This form of trough or rest was invented and 
patented by Baranovsky in 1872 (Smith, No. 3186, 


1872). In the Nordenfelt gun this reciprocating 
plate, with its troughs, is first moved to the 


left, so as to bring the troughs simultaneously 
under corresponding vertical magazine chambers, 
in which position a cartridge falls into each trough, 
and is then moved to the right, so as to bring 
the troughs, with their cartridges, opposite to 
the corresponding barrels. A row of plungers 
move forward through the troughs, thus  in- 
serting the cartridges into the barrels. The car- 
tridges are then fired, and the backward movement 
of the plungers, which are furnished with extracting 
claws, withdraws the cartridge cases and brings 
them so far back that they fall through the troughs 
andare thus got rid of. The reciprocating plate, or 
carrier block, then returns to fetch another series 
of cartridges, and so the operation is repeated. 

In the Gardner gun a similar plate, with troughs 
which support the cartridges during their insertion 
and extraction, and which permit the cartridges to 
fall through on being drawn back to acertain point, 
isto befound. This plate is, however, in the Gardner 
gun a stationary plate, permanently tixed with its 
troughs opposite to the barrels. A series of verti- 
cal cartridge channels are formed above this plate, 
as in the Nordenfelt gun, but instead of moving the 
plate backwards and forwards to fetch its supply of 
cartridges, another appliance comes into play. A 
reciprocating plate is placed above the fixed plate 
with its troughs. In this reciprocating plate is a 
series of rectangular openings, which correspond 
with the cartridge channels and the troughs. As 
this plate moves to the left, a series of cartridges fall 
into these openings, but are prevented from passing 
through by the upper surface of the fixed plate 
below. As the plate moves to the right, the car- 
tridges in the openings of the moving plate move 
diagonally downwards into their places in the fixed 
troughs, and the moving plate at the same time 
closes the cartridge channels. The moving plate 
thus acts as a valve, which permits one series of 
cartridges at a time to pass into the fixed troughs, 
and from its similarity of action to an escapement, 
which permits one tooth at a time of a wheel to pass 
it, this sliding plate was referred to during the trial 
as an escapement slide, or escapement valve. 

Such being the characteristics of the two appa- 
ratus, the question of infringement depended 
primarily upon the construction of the plaintiff's 
claim for ‘‘ the feeding apparatus” of his gun. Be- 
yond the claim, as set out above—for construction, 
arrangement, and mode of using the feeding appa- 
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ratus—there is to be found in the plaintifi’s speci- 
fication merely a mechanical description of the 
action of his apparatus. No indication appears 
that any novel principle is mvolved in the apparatus, 
or that if one feature of the construction be kept in 
view the others are subordinate. The claim is 
simply for the ‘‘ general construction, arrangement, 
and mode of using.” At the trial before Mr. 
Baron Huddleston, evidence was given that the 
novel feature of the plaintiff's feeding apparatus 
resided in the use of a transversely moving slide, to 
cut off simultaneously a series of cartridges from the 
sartridge channels, and transfer those cartridges 
simultaneously to points opposite the barrels. It 
was contended that this was the main feature of the 
plaintiff's apparatus, and that, notwithstanding 
differences of construction, as this feature was found 
in the Gardner gun, there was infringement. The 
learned judge at the trial appears to have adopted 
this view, and hence his judgment for the plaintiff 
upon this point. It was urged by Mr. Boustield 
that the plaintiff must be contined to his specitica- 
tion, and that a claim for mere construction and 
arrangement could not be infringed by a different 
construction and arrangement, merely because both 
apparatus had in view the common object of simul- 
taneously cutting off and transferring a series of 
cartridges. The principle that a patentee must be 
strictly confined within the scope of his claim 
appears, :owever, to have been lost sight of by the 
learned judge, but this principle was so readily 
admitted from the outset by the Court of Appeal, 
that the plaintiff's counsel thought it wise to rely 
upon their alternative argument. 

In the Court of Appeal the argument chiefly 
urged by the plaintiff was that the feeding ap- 
paratus of the Gardner gun, though different in 
construction from the plaintiff's apparatus, only 
differed from it ‘‘colourably.” It was urged that 
the defendants had taken the plaintiff's carrier 
block and sliced it in two horizontally, that the 
escapement slide of the Gardner gun was merely 
the top part of the plaintiffs carrier block, and that 
the fixed troughs of the Gardner gun corresponded 
to the bottom slice of the plaintiff's carrier block ; 
that the defendants had fixed the lower slice which 
might be fixed, while they moved the upper slice 
which must be moved. 

The Court of Appeal, however, refused to accept 
this view of the case, which admitted of a twofold 
answer, viz., firstly, that the fixed troughs in the 
Gardner gun did not correspond to the lower slice 
of the Nordenfelt carrier block, because the lower 
slice of the Nordenfelt carrier block was the active 
transferring agent, whereas the escapement slide 
of the Gardner gun is the agent which transfers the 
cartridges ; and, secondly, because a system in 
which the troughs are moved backwards and 
forwards to fetch cartridges, is different from a 
system in which cartridges are supplied to the 
fixed troughs, by means of an auxiliary valve or 
slide. The Court held that the plaintiff's claim 
was merely for ‘*a combination,” and that as the 
material element of that combination—viz., the 
carrier block—was replaced in the Gardner gun by 
something materially different, there was no in- 
fringement. 

In the course of the argument in the Court of 
Appeal and before Mr. Baron Huddleston, a novel 
phraseology was introduced by Mr. Bousfield, 
which appears to supply a means of accurately and 
clearly expressing the law of infringement, which 
has hitherto been wanting. A claim fora definite 
mechanical apparatus is often referred to asa claim 
for a ‘‘combination,” and it has been held by the 
House of Lords that where a patent is for ‘a com- 
bination and nothing but a combination” there 
can be no infringement, unless substantially the 
identical combination is adopted. But where a 
claim for a combination involves a novel principle, 
which is enunciated by the patentee, the combina- 
tion may be infringed by a combination which is 
very different, if the principle of the patentee is 
involved. The usual statement, therefore, that a 
patent for a ‘‘ combination” can only be infringed 
by the adoption of the identical combination is 
inaccurate, and is only true with regard to a claim 
for ‘fa combination and nothing but a combina- 
tion.” Mr. Bousfield proposed to distinguish in- 
ventions as ‘‘abstract inventions” and ‘‘ concrete 
inventions.” The law is that where a patentee dis- 
covers and enunciates a new principle, and shows 
one practicable method of carrying it out, he is 
entitled to protect not merely the particular 
concrete form which illustrates his principle, but 
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any method which carries out his abstract principle. 
Such an invention may be therefore appropriately 
distinguished as an abstract invention, because the 
patentee is entitled to protect something much 
wider than the concrete method of carrying it out, 
which is shown in his specification. But on the 
other hand, where an invention is merely, for in- 
stance, a novel construction and arrangement, which 
involves no new principle, but depends for its 
utility upon the particular concrete form of the 
apparatus, such an invention can only be infringed 
by taking substantially the concrete form shown by 
the patentee, and such an invention may be appro- 
priately called a concrete invention. It will be 
thus seen that an invention which has hitherto 
been awkwardly styled ‘‘a combination and 
nothing but a combination” would come under the 
class of concrete inventions. Of course the 
nature of the patentee’s invention is what he makes 
it in his specification. If he indicates a principle 
underlying the particular arrangement shown, which 
admits of that arrangement being varied, then his 
invention is so far abstract. But if he merely 
claims his particular arrangement, his invention is 
only a concrete invention, and the rules of law as 
to infringement are very different. An important 
principle, which has been recognised in the present 
case by the Court of Appeal, is, that unless the 
specification indicates in what way mere construc- 
tion and arrangement are immaterial or may be 
varied, the invention must be taken to be a con- 
crete invention. In this case the Court of Appeal 
has practically held that the feeding apparatus is 
claimed in the plaintiffs specification merely as a 
concrete invention, and that the Gardner gun, not 
having an equivalent concrete form, would not in- 
fringe merely because it might involve an abstract 
principle, independent of the concrete form, which 
was not stated in the plaintiff's specitication. 

A twofold lesson may be gathered from this case, 
which patentees will do well to take to heart. 
First, that if an invention involves any principle 
of action or construction, which gives its value to 
the invention, a patentee should not content him- 
self with a mere mechanical description of the in- 
vention, and claims for the apparatus and its parts, 
but should clearly state that which underlies the 
mere concrete form in which his apparatus appears 
in the specification, and take care that his claims 
cover it. To provide for the risk of want of novelty 
he should take care to make two claims, one for the 
apparatus as an abstract invention and the other for 
the concrete apparatus ; and should the principle 
turn out to be old, he could then disclaim the 
abstract claim. Second, that a patentee should 
carefully examine the language of his specitication 
before embarking in litigation against something 
**colourably different” from his invention, and 
which can only be made to appear to be an in- 
fringement by evidence that the apparatus is ‘* sub- 
stantially the same” as what is described in the 
specification, although different in construction, 
because it involves a principle which is not stated 
in the specification. 

Upon the question of the infringement of the 
magazine, the Court of Appeal upheld the decision 
of the learned judge that there was no infringe- 
ment, and further held that the novelty of the 
plaintiff's patent was unimpeached. We believe 
that the plaintiff contemplates an appeal to the 
House of Lords. 


PRIVATE BILL LEGISLATION 

THE only Lords’ Committee on opposed Bills at 
present sitting is that before which the Man- 
chester Ship Canal is being discussed. The com- 
mercial part of this important case has now, after 
many days, come to a conclusion, and an impartial 
review of the evidence of the many influential wit- 
nesses examined may fairly justify the opinion 
being formed that it has proved the case so far as re- 
gards the benefits which the construction of the canal 
would confer on Manchester and surrounding dis- 
tricts, and also as to the probability, should the 
scheme be sanctioned, of the money required being 
raised ; but, on the other hand, the success of the 
scheme from a financial point of view has not been 
so well established. The margin of saving in cost 
of conveyance, likely to attend the construction and 
use of the canal, over that by existing means, has 
under the searching fire of cross-examination rather 
tended to diminish in amount ; at present the rates 
and shipping charges may on account of the existing 
monopoly, be at their highest, but they are well 
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ascertained, and there is nothing problematical 
about thein, so that should it be considered neces- 
sary for competitive purposes, by those interested, 
wholly or in part to reduce them, the exact effect 
may be arrived at with certainty ; but in the case of 
the ship canal the estimate of the cost of conveyance 
by it must necessarily be in some respects specula- 
tive, especially in the matter of insurance, which 
cannot at present be satisfactorily defined. Now, 
as it is this amount of saving which would attract 
traflic to the canal, and as that depends upon the 
difference between avowedly high existing charges, 
which might easily be reduced, and estimated 
charges, to which contingencies might make great 
additions, the usefulness of the canal and its con- 
sequent financial success are not such matters of 
certainty as may be desired. 

The engineering evidence with reference to that 
part of the scheme which consists of the canal 
proper, is much the same as that given upon it last 
year, but modified to suit the alterations in design 
which have already been pointed out in our columns 
on page 60 of the present volume, consisting of the 
raising of the level of the lower part of the canal, con- 
sequent upon its greater departure from the course 
of the Mersey, and resulting in a large saving of 
earthwork. The deviations of the railways are made 


less injurious to the working of the traftic, the | 


gradients now being in no case worse than 1 in 132 
in place of 1 in 114 in four instances and 1 in 60 in 
that remaining of the scheme of last year. 

This year the estuary works are defined and 
details have been given, and it is upon these most 
likely that the fate of the scheme will be decided. 
The principal of these works consists of the construc- 
tion of training walls by which, as well as by dredg- 
ing, a deep low-water channel will be formed, ex- 
tending from the termination of the canal proper at 
Runcorn to the deep water in the main channel of 
the Mersey nearly opposite Garston Dock. The tops 
of these training walls are to be kept at such a level 
that while efliciently securing the low-water channel 
they will prevent as little obstruction as possible to 
the free tlow of the main body of the tidal water 
over the banks, and thus prevent the deposit of silt 
upon these. 

The opposing parties have directed their cross-ex- 
amination of the promoters’ witnesses to show that 
though no doubt a channel can be formed and 
maintained through the extensive flats of the Upper 
Mersey, yet the result will be an increase in the 
quantity of silt brought down the river on the ebb, 
which will find its resting-place in the end on the 
bar at its mouth or in front of the entrances to the 
docks at Liverpool, situate in the vicinity of Pluck- 
ington Bank. They contend that, judging from the 
design and effect of the works which have been 
carried out for the improvement of the Tyne and 
Tees by the engineers called in support of the case, 
and which have been cited as examples of the 
proposed works, these training walls should have 
been carried down to the bar itself, and thus secure 
through and over it a free passage into the deep 
water beyond for the large quantities of silt brought 
down on the ebb. These witnesses, however, ap- 
peared somewhat indifferent as to the ultimate 
effect of the proposed works on the bar, some con- 
tenting themselves by saying that the state of the 
bar was the peculiar care of the people of Liverpool, 
and it would be their duty to apply a remedy if it 
should be required ; others had not considered the 
question very closely, but were satisfied that no 
ill effect would follow, though they were unable to 
give any definite data for the departure from the 
examples given by net carrying the training walls 
down to the bar, but stopping them short some 
twenty miles above. 

That the state of the bar is as important a factor 
in the success of the canal, should it be constructed, 
as it is in that of the prosperity of Liverpool, should 
be patent to all; for if ships, through increase of 
the bar should not be able, without difficulty, and 
only late on tide to get to the Liverpool Docks, but 
a short distance from it, the access to the canal in- 
volving a much greater use of tidal water would be a 
far more difficult and risky operation. 

So mobile is the nature of the soil of the bed of 
the Mersey through which the channel is to be 
trained, as clearly shown by the frequent change in 
position of the channels, and by the sensitiveness 
of the bar to external influence, that it is very diffi- 
cult to predict what effect the execution of these 
works, which must have a very disturbing influence, 
will have upon the part situate below them, and 
doubtless should they be sanctioned stringent clauses 





will be inserted in the measure which will give 
ample protection to the navigation and dock interests 
of Liverpool. 

In the Commons, Group VII. The Sutton and 
Willoughby Railway has been passed by Sir John 
Kennaway’s Committee. By this it is proposed to 
incorporate a company for the construction of a 
line about seven miles long from the East Lincoln- 
shire line of the Great Northern Railway, near 
Willoughby Station, to the watering-place of Sutton 
on the east coast of Lincoln, about midway between 
the mouths of the rivers Witham and Humber. Here 
it is proposed to construct an extensive harbour 
with docks communicating with it, for the double 
purpose of refuge and accommodation for the vessels 
frequenting the North Sea fishing grounds. The pro- 
moters consider that when these docks are com- 
pleted an immense traffic, rivalling that at Grimsby, 
will be centred at Sutton, and it is ostensibly the 
object of this line to give to this traffic a communi- 
cation with the Great Northern Railway, and thus 
with the chief centres of consumption. 

The only opponents to the scheme were parties 
interested in a tramway which has been constructed 
along the public roads from Alford Station, on the 
before-mentioned line of railway, to Sutton, the 
course of which for nearly its whole length is 
parallel to and about a mile distant from the pro- 
posed line. They naturally object to such a for- 
midable rival as a railway would be, forming as 
intended a physical junction with the existing rail- 
way of an important company, as the result 
must be ruin to their undertaking, which being 
constructed on a narrow gauge, could not compete 
upon equal terms on account of the necessity for 
transhipment involved by that condition. It does 
on the face of it, appear rather hard and likely 
to discourage the construction of such means of 
transit suitable for the small wants of a country 
district, if after they have been carried out, a rail- 
way directly competing should be sanctioned de- 
stroying their prospects without any compensation 
being given for the damage sustained. 

In the case of the Manchester, Sheffield, and 
Lincolnshire Railway Company’s Bill deposited 
this year, where a line of railway is proposed in 
direct competition with the authorised Isle of Ax- 
holme tramway, powers are taken in the Bill for the 
purchase of that undertaking, and thus remove any 
grounds of opposition in that direction. Last year 
a Bill for a railway, which passed the Commons 
but was rejected in the Lords, similarly affected 
the last-named tramway, and provisions were then 
inserted protecting the latter undertaking. 

The Lincoln and Skegness Railway Bill is now 
before the same Committee. This is a line indepen- 
dently promoted for the purpose of giving to the 
Midland district a more direct access through 
Lincoln to the rising watering-place Skegness, 
situate on the Lincolnshire coast, a few miles to 
the north of Sutton, referred to in the preceding 
case; and as the latter place is considered likely in 
a few years to become as important as Grimsby, so 
Skegness in the eyes of the promoters of the pre- 
sent scheme, has all the necessary qualifications to 
become a worthy rival of Scarborough, and as that 
favourite watering-place draws most of its visitors 
from Leeds and the district around, so Skegness will 
be overrun by trippers and visitors from Notting- 
ham and Shettield, and it is for such, as well as for 
the agricultural interests of the districts traversed, 
that the proposed line has been projected. 

The scheme is one of the largest brought before 
Parliament this year and consists of seven rail- 
ways, the principal of which, forty-one miles long, 
isa main line between Lincoln and Skegness. The 
remaining lines, of an aggregate length of ten 
miles, consist of a loop line accommodating Horn- 
castle, and junctions with existing lines, connecting 
them with the main line at its commencement and 
at various points on its route. The cost of the 
lines is estimated at about a million, and the average 
cost of the greater portion of the railway will be 
about 15,000/. per mile. As the line connects 
directly with the Midland and Manchester, Sheffield, 
and Lincolnshire Companies’ lines at Lincoln, it is 
hoped that, as the bulk of the traffic will arise at 
Nottingham and Sheffield, that these companies will 
be favourable to the scheme and give it substantial 
assistance, as by it their traftic will be taken to 
Skegness by a route in the latter case about three 
miles shorter than by the existing one over the 
Great Northern Company’s lines. The latter rail- 


way company and Lord Scarborough oppose. The 
latter nobleman is the owner of property at Skeg- 
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roofs of the carriages, and they were permanently 
joined as the carriages were never uncoupled. To 
avoid loose connexions, due to vibrations, spring 
contacts were employed in addition to the ordinary 
ones. The Willans engine and the dynamo with 
switches were placed in an auxiliary van near the 
engine. At the end of tifteen days it was found 
that the boiler required cleaning, but after this had 
been done the experiment was continued, and 
always with success. Only one hitch occurred, 
when a passenger removed a lamp bodily, and only 
seven lamps failed. 

The cost of the experiment is given by Mr. 
Massey in detail. His results showed that 211 1b. 
of water evaporated at 1201b. pressure, fed fifty 
lamps of 16 to 18 candle-power with a consumption 
of 4} horse-power, which, allowing for 30 per cent. 
waste of power and 15 per cent. lost in friction, 
made a total of 7? horse-power absorbed. Thirty 
pounds of water were evaporated per horse-power, 
and 2? cwt. of coal were consumed each 6} hours-— 
that is to say, each run. But the boiler was not 
well suited to the work and the coal was bad, and 
therefore he bases his calculation upon the condi- 
tions which would obtain if the steam were taken 
from the locomotive boiler. Assuming one pound 
of coal to each nine pounds of water evaporated the 
consumption would be under 24 lb. per hour, and 
this at 17s. or 18s. per ton would give 3s. 9d. as 
the cost of fuel per thousand lamp hours, the lamps 
averaging 18 candle power. The cost of production 
might, therefore, be assumed at 3s. 9d. for coal, 3d. 
for water, 1s. 3d. for oil and waste, 3s. 6d. interest 
on plant, and 2s. 6d. renewals of lamps, or a total cf 
about 11s. per 1000 lamp hours, the lamps averag- 
ing 18 candle-power each. The first cost of fitting 
up atrain with 50 lamps and suitable machinery 
was 1701. The interest on capital expended and 
allowance for repairs might be taken at 401. Thus 
the total of 11s. per 1000 lamp hours gave double 
the light of gas at a cost 30 per cent. less than 50- 
candle gas at 12s. per 1000 cubic feet. The light 
being good enough to see to read by, the use of 
reading candles was rendered unnecessary, and thus 
a saving could be indirectly effected by the com- 
pany in the wear and tear of carriages, the use of 
such candles being very destructive to the furniture 
of a carriage. 

To give a forcible illustration of what this ex- 
pense for direct lighting meant Mr. Massey showed 
that a passenger who bought a twopenny reading 
candle at a railway bookstall to enable him 
to read for some three hours, actually paid as 
much as would keep a whole compartment well 
lighted by incandescence lamps for fifteen hours ; 
and that whoever bought an ordinary railway read- 
ing lamp invested a sum of money which would pay 
for the electric lighting of one compartment for 
about two hours each night all the year round. 

The lively interest excited by Mr. Massey’s paper 
at the Society of Telegraph Engineers led to the 
discussion being adjourned until the recent meeting 
on March 27. His paper was a valuable one in 
itself, and it led to a useful ventilation of the 
subject. It was a valuable paper chiefly because it 
was a clear and thorough statement of a successful 
experiment ; all the necessary figures as to expen- 
diture were given, and such figures in the case of 
other systems for the same purpose are not as yet 
forthcoming. 

In replying to the criticisms of his hearers, Mr. 
Massey maintained that the only practical way 
of driving dynamos on trains was by steam from 
the locomotive boiler. He pointed out that if 
they were connected to the axles the light would 
go out when the train stopped unless accumulators 
were used, and these latter he contended had as 
yet no practical existence. Compressed air had 
been proposed as a reserve of power, but its effi- 
ciency was low, and its use involved waste of fuel. 
The question of different systems upon adjacent 
lines was no doubt a difficulty, but the same diffi- 
culty existed with air brakes and was gradually 
solving itself. 

Mr. Massey has demonstrated by a practical 
test that the electric light may be supplied in 
railway trains at a cost rather less than the best 
gaslight systems now in use, and with a gain of 
about double the illuminating power. Pintch’s 
and also Pope’s compressed gas costs from 12s. to 
14s. per 1000 lamp-hours, whereas an electric light 
of twice the candle power can, in Mr. Massey’s 
opinion, be supplied for 11s. per 1000 lamp-hours. 
Moreover, the first cost of gas apparatus is nearly 
double that of the necessary electrical plant. 





NORDENFELT v. GARDNER. 

In our issue of the 20th July, 1883*, we gave a 
short notice of the trial before Mr. Baron Huddle- 
ston of this important action, which resulted in a 
judgment for the plaintiff. We have now to record 
the reversal of this judgment by the Court of 
Appeal. Of the four points upon which infringe- 
ment was originally charged by the plaintiff, only 
two were urged at the trial, and with regard to 
these, the learned judge found in favour of the 
plaintiff as to the infringement of the feeding 
apparatus, and in favour of the defendants as to 
the infringement of the magazine. The de- 
fendants gave notice of appeal, and the plaintiff 
gave notice of cross appeal as tothe magazine. The 
case was argued in the Court of Appeal, consisting 
of the Master of the Rolls and Lords Justices Bag- 
gallay and Lindley, on 18th, 20th, 21st, 22nd, and 
24th March, and judgment was given by the Court 
on the 27th March. The plaintiff was represented 
by Messrs. Aston, Q.C., Webster, Q.C., and Carp- 
mael, and the defendants by the Solicitor-General 
and Mr. W. R. Bousfield. 

Throughout the case, the main question at issue 
has been the question of the infringement of the 
second claim in the plaintiffs specification as 
amended by disclaimer (Johnson, No. 173, 1873), 
for ‘*The general construction, arrangement, and 
mode of using the feeding apparatus, substantially as 
hereinbefore described and illustrated by the draw- 
ings annexed.”” The feeding apparatus of the Nor- 
denfelt gun consists of a rectangular plate of metal 
placed horizontally in rear of the row of parallel 
barrels, and having a series of troughs in its upper 
surface to contain the cartridges. Each trough is 
of such a form as to support the cartridge as it falls 
into the trough from the magazine, but is cut away so 
as to permit the cartridge to fall through, when it is 
drawn backwards, after firing, by the extractor. 
This form of trough or rest was invented and 
patented by Baranoysky in 1872 (Smith, No, 3186, 


1872). In the Nordenfelt gun this reciprocating 
plate, with its troughs, is first moved to the 


left, so as to bring the troughs simultaneously 
under corresponding vertical magazine chambers, 
in which position a cartridge falls into each trough, 
and is then moved to the right, so as to bring 
the troughs, with their cartridges, opposite to 
the corresponding barrels. A row of plungers 


move forward through the troughs, thus in- 
serting the cartridges into the barrels. The car- 


tridges are then fired, and the backward movement 
of the plungers, which are furnished with extracting 
claws, withdraws the cartridge cases and brings 
them so far back that they fall through the troughs 
andare thus got rid of. The reciprocating plate, or 
carrier block, then returns to fetch another series 
of cartridges, and so the operation is repeated. 

In the Gardner gun a similar plate, with troughs 
which support the cartridges during their insertion 
and extraction, and which permit the cartridges to 
fall through on being drawn back to acertain point, 
isto befound. This plate is, however, in the Gardner 
gun a stationary plate, permanently tixed with its 
troughs opposite to the barrels. A series of verti- 
cal cartridge channels are formed above this plate, 
as in the Nordenfelt gun, but instead of moving the 
plate backwards and forwards to fetch its supply of 
cartridges, another appliance comes into play. A 
reciprocating plate is placed above the fixed plate 
with its troughs. In this reciprocating plate is a 
series of rectangular openings, which correspond 
with the cartridge channels and the troughs. As 
this plate moves to the left, a series of cartridges fall 
into these openings, but are prevented from passing 
through by the upper surface of the fixed plate 
below. As the plate moves to the right, the car- 
tridges in the openings of the moving plate move 
diagonally downwards into their places in the fixed 
troughs, and the moving plate at the same time 
closes the cartridge channels. The moving plate 
thus acts as a valve, which permits one series of 
cartridges at a time to pass into the fixed troughs, 
and from its similarity of action to an escapement, 
which permits one tooth at a time of a wheel to pass 
it, this sliding plate was referred to during the trial 
as an escapement slide, or escapement valve. 

Such being the characteristics of the two appa- 
ratus, the question of infringement depended 
primarily upon the construction of the plaintiff's 
claim for ‘‘the feeding apparatus” of his gun. Be- 
yond the claim, as set out above—for construction, 
arrangement, and mode of using the feeding appa- 
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ratus—there is to be found in the plaintifi’s speci- 
fication merely a mechanical description of the 
action of his apparatus. No indication appears 
that any novel principle is involved in the apparatus, 
or that if one feature of the construction be kept in 
view the others are subordinate. The claim is 
simply for the “ general construction, arrangement, 
and mode of using.” At the trial before Mr. 
Baron Huddleston, evidence was given that the 
novel feature of the plaintiff's feeding apparatus 
resided in the use of a transversely moving slide, to 
cut off simultaneously a series of cartridges from the 
cartridge channels, and transfer those cartridges 
simultaneously to points opposite the barrels. It 
was contended that this was the main feature of the 
plaintiff's apparatus, and that, notwithstanding 
differences of construction, as this feature was found 
in the Gardner gun, there was infringement. The 
learned judge at the trial appears to have adopted 
this view, and hence his judgment for the plaintiff 
upon this point. It was urged by Mr. Boustield 
that the plaintiff must be confined to his specitica- 
tion, and that a claim for mere construction and 
arrangement could not be infringed by a different 
construction and arrangement, merely because both 
apparatus had in view the common object of simul- 
taneously cutting off and transferring a series of 
cartridges. The principle that a patentee must be 
strictly confined within the scope of his claim 
appears, however, to have been lost sight of by the 
learned judge, but this principle was so readily 
admitted from the outset by the Court of Appeal, 
that the plaintiff's counsel thought it wise to rely 
upon their alternative argument. 

In the Court of Appeal the argument chiefly 
urged by the plaintiff was that the feeding ap- 
paratus of the Gardner gun, though different in 
construction from the plaintiff's apparatus, only 
differed from it ‘‘colourably.” It was urged that 
the defendants had taken the plaintiff's carrier 
block and sliced it in two horizontally, that the 
escapement slide of the Gardner gun was merely 
the top part of the plaintiff's carrier block, and that 
the fixed troughs of the Gardner gun corresponded 
to the bottom slice of the plaintiti’s carrier block ; 
that the defendants had fixed the lower slice which 
might be fixed, while they moved the upper slice 
which must be moved. 

The Court of Appeal, however, refused to accept 
this view of the case, which admitted of a twofold 
answer, viz., firstly, that the fixed troughs in the 
Gardner gun did not correspond to the lower slice 
of the Nordenfelt carrier block, because the lower 
slice of the Nordenfelt carrier block was the active 
transferring agent, whereas the escapement slide 
of the Gardner gun is the agent which transfers the 
cartridges ; and, secondly, because a system in 
which the troughs are moved backwards and 
forwards to fetch cartridges, is different from a 
system in which cartridges are supplied to the 
fixed troughs, by means of an auxiliary valve or 
slide. The Court held that the plaintiff's claim 
was merely for ‘‘a combination,” and that as the 
material element of that combination—viz., the 
carrier block—was replaced in the Gardner gun by 
something materially different, there was no in- 
fringement. 

In the course of the argument in the Court of 
Appeal and before Mr. Baron Huddleston, a novel 
phraseology was introduced by Mr. Bousfield, 
which appears to supply a means of accurately and 
clearly expressing the law of infringement, which 
has hitherto been wanting. A claim fora definite 
mechanical apparatus is often referred to as a claim 
for a combination,” and it has been held by the 
House of Lords that where a patent is for ‘‘a com- 
bination and nothing but a combination” there 
can be no infringement, unless substantially the 
identical combination is adopted. But where a 
claim for a combination involves a novel principle, 
which is enunciated by the patentee, the combina- 
tion may be infringed by a combination which is 
very different, if the principle of the patentee is 
involved. The usual statement, therefore, that a 
patent for a ‘‘ combination” can only be infringed 
by the adoption of the identical combination is 
inaccurate, and is only true with regard to a claim 
for ‘‘a combination and nothing but a combina- 
tion.” Mr. Bousfield proposed to distinguish in- 
ventions as ‘‘abstract inventions” and ‘‘ concrete 
inventions.” The law is that where a patentee dis- 
covers and enunciates a new principle, and shows 
one practicable method of carrying it out, he is 
entitled to protect not merely the particular 
concrete form which illustrates his principle, but 
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any method which carries out his abstract principle. 
Such an invention may be therefore appropriately 
distinguished as an abstract invention, because the 
patentee is entitled to protect something much 
wider than the concrete method of carrying it out, 


which is shown in his specification. But on the 
other hand, where an invention is merely, for in- 
stance, a novel construction and arrangement, which 
involves no new principle, but depends for its 
utility upon the particular concrete form of the 
apparatus, such an invention can only be infringed 
by taking substantially the concrete form shown by 
the patentee, and such an invention may be appro- 
priately called a concrete invention. It will be 
thus seen that an invention which has hitherto 
been awkwardly styled ‘‘a combination and 
nothing but a combination” would come under the 
class of concrete inventions. Of course the 
nature of the patentee’s invention is what he makes 
it in his specification. If he indicates a principle 
underlying the particular arrangement shown, which 
admits of that arrangement being varied, then his 
invention is so far abstract. But if he merely 
claims his particular arrangement, his invention is 
only a concrete invention, and the rules of law as 
to infringement are very different. An important 
principle, which has been recognised in the present 
case by the Court of Appeal, is, that unless the 
specification indicates in what way mere construc- 
tion and arrangement are immaterial or may be 
varied, the invention must be taken to be a con- 
crete invention. In this case the Court of Appeal 
has practically held that the feeding apparatus is 
claimed in the plaintiff’s specification merely as a 
concrete invention, and that the Gardner gun, not 
having an equivalent concrete form, would not in- 
fringe merely because it might involve an abstract 
principle, independent of the concrete form, which 
was not stated in the plaintiffs specification. 

A twofold lesson may be gathered from this case, 
which patentees will do well to take to heart. 
First, that if an invention involves any principle 
of action or construction, which gives its value to 
the invention, a patentee should not content him- 
self with a mere mechanical description of the in- 
vention, and claims for the apparatus and its parts, 
but should clearly state that which underlies the 
mere concrete form in which his apparatus appears 
in the specification, and take care that his claims 
cover it. To provide for the risk of want of novelty 
he should take care to make two claims, one for the 
apparatus as an abstract invention and the other for 
the concrete apparatus ; and should the principle 
turn out to be old, he could then disclaim the 
abstract claim. Second, that a patentee should 
carefully examine the language of his specitication 
before embarking in litigation against something 
‘*colourably different” from his invention, and 
which can only be made to appear to be an in- 
fringement by evidence that the apparatus is ‘* sub- 
stantially the same” as what is described in the 
specification, although different in construction, 
because it involves a principle which is not stated 
in the specification. 

Upon the question of the infringement of the 
magazine, the Court of Appeal upheld the decision 
of the learned judge that there was no infringe- 
ment, and further held that the novelty of the 
plaintiff's patent was unimpeached. We believe 
that the plaintiff contemplates an appeal to the 
House of Lords. 


PRIVATE BILL LEGISLATION 

THE only Lords’ Committee on opposed Bills at 
present sitting is that before which the Man- 
chester Ship Canal is being discussed. The com- 
mercial part of this important case has now, after 
many days, come to a conclusion, and an impartial 
review of the evidence of the many influential wit- 
nesses examined may fairly justify the opinion 
being formed that it has proved the case so far as re- 
gards the benefits which the construction of the canal 
would confer on Manchester and surrounding dis- 
tricts, and also as to the probability, should the 
scheme be sanctioned, of the money required being 
raised ; but, on the other hand, the success of the 
scheme from a financial point of view has not been 
so well established. The margin of saving in cost 
of conveyance, likely to attend the construction and 
use of the canal, over that by existing means, has 
under the searching fire of cross-examination rather 
tended to diminish in amount ; at present the rates 
and shipping charges may on account of the existing 
monopoly, be at their highest, but they are well 





ascertained, and there is nothing problematical 
about them, so that should it be considered neces- 
sary for competitive purposes, by those interested, 
wholly or in part to reduce them, the exact effect 
may be arrived at with certainty ; but in the case of 
the ship canal the estimate of the cost of conveyance 
by it must necessarily be in some respects specula- 
tive, especially in the matter of insurance, which 
cannot at present be satisfactorily defined. Now, 
as it is this amount of saving which would attract 
traflic to the canal, and as that depends upon the 
difference between avowedly high existing charges, 
which might easily be reduced, and estimated 
charges, to which contingencies might make great 
additions, the usefulness of the canal and its con- 
sequent financial success are not such matters of 
certainty as may be desired. 

The engineering evidence with reference to that 
part of the scheme which consists of the canal 
proper, is much the same as that given upon it last 
year, but modified to suit the alterations in design 
which have already been pointed out in our columns 
on page 60 of the present volume, consisting of the 
raising of the level of the lower part of the canal, con- 
sequent upon its greater departure from the course 
of the Mersey, and resulting ina large saving of 
earthwork. The deviations of the railways are made 
less injurious to the working of the traftic, the 
gradients now being in no case worse than 1 in 132 
in place of 1 in 114 in four instances and 1 in 60 in 
that remaining of the scheme of last year. 

This year the estuary works are defined and 
details have been given, and it is upon these most 
likely that the fate of the scheme will be decided. 
The principal of these works consists of the construc- 
tion of training walls by which, as well as by dredg- 
ing, a deep low-water channel will be formed, ex- 
tending from the termination of the canal proper at 
Runcorn to the deep water in the main channel of 
the Mersey nearly opposite Garston Dock. The tops 
of these training walls are to be kept at such a level 
that while efticiently securing the low-water channel 
they will prevent as little obstruction as possible to 
the free flow of the main body of the tidal water 
over the banks, and thus prevent the deposit of silt 
upon these. 

The opposing parties have directed their cross-ex- 
amination of the promoters’ witnesses to show that 
though no doubt a channel can be formed and 
maintained through the extensive flats of the Upper 
Mersey, yet the result will be an increase in the 
quantity of silt brought down the river on the ebb, 
which will find its resting-place in the end on the 
bar at its mouth or in front of the entrances to the 
docks at Liverpool, situate in the vicinity of Pluck- 
ington Bank. They contend that, judging from the 
design and effect of the works which have been 
carried out for the improvement of the Tyne and 
Tees by the engineers called in support of the case, 
and which have been cited as examples of the 
proposed works, these training walls should have 
been carried down to the bar itself, and thus secure 
through and over it a free passage into the deep 
water beyond for the large quantities of silt brought 
down on the ebb. These witnesses, however, ap- 
peared somewhat indifferent as to the ultimate 
effect of the proposed works on the bar, some con- 
tenting themselves by saying that the state of the 
bar was the peculiar care of the people of Liverpool, 
and it would be their duty to apply a remedy if it 
should be required ; others had not considered the 
question very closely, but were satisfied that no 
ill effect would follow, though they were unable to 
give any definite data for the departure from the 
examples given by not carrying the training walls 
down to the bar, but stopping them short some 
twenty miles above. 

That the state of the bar is as important a factor 
in the success of the canal, should it be constructed, 
as it is inthat of the prosperity of Liverpool, should 
be patent to all; for if ships, through increase of 
the bar should not be able, without difficulty, and 
only late on tide to get to the Liverpool Docks, but 
a short distance from it, the access to the canal in- 
volving a much greater use of tidal water would be a 
far more difficult and risky operation. 

So mobile is the nature of the soil of the bed of 
the Mersey through which the channel is to be 
trained, as clearly shown by the frequent change in 
position of the channels, and by the sensitiveness 
of the bar to external influence, that it is very diffi- 
cult to predict what effect the execution of these 
works, which must have a very disturbing influence, 
will have upon the part situate below them, and 





| doubtless should they be sanctioned stringent clauses 





will be inserted in the measure which will give 
ample protection to the navigation and dock interests 
of Liverpool. 

In the Commons, Group VII. The Sutton and 
Willoughby Railway has been passed by Sir John 
Kennaway’s Committee. By this it is proposed to 
incorporate a company for the construction of a 
line about seven miles long from the East Lincoln- 
shire line of the Great Northern Railway, near 
Willoughby Station, to the watering-place of Sutton 
on the east coast of Lincoln, about midway between 
the mouths of the rivers Witham and Humber. Here 
it is proposed to construct an extensive harbour 
with docks communicating with it, for the double 
purpose of refuge and accommodation for the vessels 
frequenting the North Sea fishing grounds. The pro- 
moters consider that when these docks are com- 
pleted an immense traffic, rivalling that at Grimsby, 
will be centred at Sutton, and it is ostensibly the 
object of this line to give to this traflic a communi- 
cation with the Great Northern Railway, and thus 
with the chief centres of consumption. 

The only opponents to the scheme were parties 
interested in a tramway which has been constructed 
along the public roads from Alford Station, on the 
before-mentioned line of railway, to Sutton, the 
course of which for nearly its whole length is 
parallel to and about a mile distant from the pro- 
posed line. They naturally object to such a for- 
midable rival as a railway would be, forming as 
intended a physical junction with the existing rail- 
way of an important company, as the result 
must be ruin to their undertaking, which being 
constructed on a narrow gauge, could not compete 
upon equal terms on account of the necessity for 
transhipment involved by that condition. It does 
on the face of it, appear rather hard and likely 
to discourage the construction of such means of 
transit suitable for the small wants of a country 
district, if after they have been carried out, a rail- 
way directly competing should be sanctioned de- 
stroying their prospects without any compensation 
being given for the damage sustained. 

In the case of the Manchester, Sheffield, and 
Lincolnshire Railway Company’s Bill deposited 
this year, where a line of railway is proposed in 
direct competition with the authorised Isle of Ax- 
holme tramway, powers are taken in the Bill for the 
purchase of that undertaking, and thus remove any 
grounds of opposition in that direction. Last year 
a Bill for a railway, which passed the Commons 
but was rejected in the Lords, similarly affected 
the last-named tramway, and provisions were then 
inserted protecting the latter undertaking. 

The Lincoln and Skegness Railway Bill is now 
before the same Committee. This is a line indepen- 
dently promoted for the purpose of giving to the 
Midland district a more direct access through 
Lincoln to the rising watering-place Skegness, 
situate on the Lincolnshire coast, a few miles to 
the north of Sutton, referred to in the preceding 
case; and as the latter place is considered likely in 
a few years to become as important as Grimsby, so 
Skegness in the eyes of the promoters of the pre- 
sent scheme, has all the necessary qualifications to 
become a worthy rival of Scarborough, and as that 
favourite watering-place draws most of its visitors 
from Leeds and the district around, so Skegness will 
be overrun by trippers and visitors from Notting- 
ham and Shettield, and it is for such, as well as for 
the agricultural interests of the districts traversed, 
that the proposed line has been projected. 

The scheme is one of the largest brought before 
Parliament this year and consists of seven rail- 
ways, the principal of which, forty-one miles long, 
isa main line between Lincoln and Skegness. The 
remaining lines, of an aggregate length of ten 
miles, consist of a loop line accommodating Horn- 
castle, and junctions with existing lines, connecting 
them with the main line at its commencement and 
at various points on its route. The cost of the 
lines is estimated at about a million, and the average 
cost of the greater portion of the railway will be 
about 15,000/. per mile. As the line connects 
directly with the Midland and Manchester, Sheffield, 
and Lincolnshire Companies’ lines at Lincoln, it is 
hoped that, as the bulk of the traffic will arise at 
Nottingham and Shefiield, that these companies will 
be favourable to the scheme and give it substantial 
assistance, as by it their traftic will be taken to 
Skegness by a route in the latter case about three 
miles shorter than by the existing one over the 
Great Northern Company’s lines. The latter rail- 
way company and Lord Scarborough oppose. The 
latter nobleman is the owner of property at Skeg- 
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ness, which he considers will be much depreciated 
in value by the construction of a second station on 
the proposed line at that place for the accommoda- 
tion of an enormous excursion traffic which may 
never come. 

The Great Northern Company consider that the 
scheme is a wanton and unnecessary invasion of 
their territory quite uncalled for, as their own, or 
lines worked by them, give ample accommodation 
to every principal place which the proposed line 
affects, and that for six miles out of Lincoln it is 
proposed to be carried parallel to, and separated 
only by, the River Witham, crossed by ferries, 
from one of their chief through lines that run from 
Boston to Lincoln. Another feature of the scheme 
would be the possible diversion of some traffic from 
the level crossings of Lincoln by means of the pro- 
posed line, which is to be carried in a tunnel, 1200 
yards long, through that city north of the Witham, 
and near the cathedral. This will be well supported 
by the local authorities, who are anxious to mini- 
mise the inconvenience of these level crossings. 

Group IX., Manchester, Sheffield, and Lincoln- 
shire Railway (Chester to Connah’s Quay) Bill. 
This case is one of the few which up to the present 
have led to the discussion of any engineering ques- 
tion. That part of the promoters’ case, which is 
founded upon the desirability of giving the districts 
served by the railways of the Cheshire Lines Com- 
mittee access to Connah’s Quay and the coaltields 
of North Wales, as well as upon the great advan- 
tage which would be secured to the public by the 
successful passage of the estuary of the Dee, which 
is now some considerable block to traffic between 
North Wales and Liverpool, hardly requires any 
great amount of demonstration, as improvement in 
means of transit and fair competition are always 
desirable ; the former result is, however, in the eyes 
of those opposing the Bill, proposed to be secured by 
an unfair and detrimental interference with the 
nayigation of the River Dee, which would result 
from the construction of the proposed low-level 
bridge with opening spans and piers of large dimen- 
sions in the bed of the low-water channel at Con- 
nah’s Quay. They allege that the régime of the 
river would be much affected, that holes would be 
scoured in its bed at the site of the bridge, and that 
banks would be formed both above and below, 
which together with the restriction of the passage of 
vessels to twe independent openings of 100 ft. span 
in the place of the existing available channel about 
350 ft. wide, would damage materially and perhaps 
destroy the shipping trade above Connah’s Quay. 

The promoters’ witnesses relied upon the facts 
that the bridge could be rapidly opened, and that 
numerous swing bridges of the same design had 
been sanctioned over navigable rivers as forming a 
sufficient answer to the objections founded upon 
the obstruction caused by the bridge, and as to the 
interference with the bed of the river they con- 
sidered that the diminution by one-sixth of the 
sectional area of the waterway caused by the placing 
of the swing span pier 41 ft. wide would not be 
sensible, and if it were the enlargement by deepen- 
ing of the side of the channel of the waterway 
would equalise the cross section, and no effect 
would be produced by the pier. The evidence of 
those opposing was directly contradictory to this ; 
they said that taking into consideration the light 
character of the soil, no one could define the exact 
extent of this disturbance, but observation of the 
effects of similar works had proved beyond doubt 
that great disturbance would occur resulting in 
injury to the navigation ; that Parliament had not 
for twenty years sanctioned the crossing of a river 
of this character by a low-level bridge with swing 
openings; that if it were necessary to cross the river 
it should be done either by a tunnel or high-level 
bridge ; that schemes for crossing the Mersey above 
Liverpool and the River Neath at Briton Ferry had 
been rejected and others substituted by which the 
former river had been crossed by a high-level bridge 
and also by a tunnel, and the latter river was now 
being crossed by a subway formed in its bed ; that 
there was no difficulty in carrying out either of 
those means in the present case, which would have 
none of the undesirable consequences of injuring 
the present navigation and effectually preventing 
the carrying out of works which were now projected 
for the improvement, by the removal of groins and 
construction of training walls, of the River Dee from 
Chester to the deep-water channel near Mostyn. 

Group XIII. The Caledonian and Glasgow and 
South-Western Railway Bills were before the Com- 

mittee on this group, and the former company were 


successful in their endeavour to secure the supply of 
railway accommodation to Gourock ; there were no 
points arising which had any special engineering in- 
terest. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 

CompareEp to the cheerful character of the pro- 
ceedings of the last few years, the tone of the 
twenty-fifth session of the Institution of Naval 
Architects, which is now being held at the hall of 
the Society of Arts, may be described as of a de- 
cidedly gloomy character. The shipbuilding and 
marine engineering industries are certainly not ina 
prosperous condition at present, and this fact natu- 
rally colours the proceedings of a body composed 
chiefly of members connected with the production of 
steam vessels. Added to this, the Institution has 
lost since its last meeting one of its earliest and 
most earnest supporters in Mr. C. W. Merrifield, 
F.R.S., whose illness was referred to last year at 
the meeting of the Council. The loss of Sir 
William Siemens is another event which the 
members have to deplore. The death of the Duke 
of Albany, and the passing of a resolution by the 
Council expressing sympathy with the Queen and 
the Duchess of Albany, further tended to depress the 
character of the meeting. As a set-off against these 
sombre facts it was but slight consolation for the 
meeting to learn that the financial position of the 
Institution is satisfactory, and that a large number 
of new members are candidates for election. The 
Earl of Ravensworth, the President, commenced his 
address on Wednesday, by referring to the unpre- 
cedentedly low state of freights and large number 
of vessels either laid up or running at a loss. 
There were fewer launches last January in the 
Clyde than there had been for many years past, 
although in February they were again nearly up to 
the average. Inthe north-east ports there are at 
present not half the number of vessels being built 
compared to those in progress at this time last 
year. All this was bad enough but worse was to 
follow, for the{President went on to state that he;had 
been at pains to make inquiries amongst a large 
number of merchants and shipowners, and judg- 
ing from the information gathered he did not find 
much encouragement for the future, and any im- 
provement that might arise would probably 
be of a very slow description. There is one 
cheering feature, however, amongst these dull 
surroundings. The workmen have been fairly 
reasonable on the whole in accepting the inevit- 
able reduction of wages following this depres- 
sion. Turning to the Navy, Lord Ravensworth 
found reason to congratulate the authorities 
on the activity now being displayed in the Royal 
Dockyards, but thought the progress made with 
the work in hand was still too slow, instancing 
the case of the Camperdown, which, according to 
the present rate of progress, would take eight 
years to complete. The President of the Institu- 
tion of Naval Architects is evidently of the same 
opinion in naval matters as Sir John Hay. He 
says that if the Ministry would come down to 
the House of Commons and say that so much 
money must be had for expenditure on the 
fleet, that the safety of the country depends 
upon it, then the money would be forthcoming. 
Lord Ravensworth is of opinion that more vessels 
for the Royal Navy should be constructed in private 
yards, a sentiment which met with warm approval 
from some of the occupants of the benches in the 
neighbourhood of the presidential chair. The 
address concluded with a hearty condemnation of 
Mr. Chamberlain’s Shipping Bill, which was de- 
scribed as ‘‘ inopportune and ill-timed.” It seemed, 
Lord Ravensworth said, to be the effort of some 
legislators to handicap home industry. Much 
personal feeling had been imported into the dis- 
cussion of this Bill, but he was glad to say that 
within the last few days a calmer atmosphere 
appeared to be arising. He trusted that better 
counsels were about to prevail, and that facts and 
truths would be looked in the face whilst the ad- 
ventitious aid of sensation would not be imported 
into questions which required the calmest judgment 
and disinterested consideration for their elucidation. 

As is usually the case the majority of the papers 
set down for discussion this year are of interest from 
the constructor’s rather than the engineer’s point 
of view. The three distinctively engineering papers 
appeared in the programme for Thursday afternoon, 
and will be noticed by us at a future date. The 








nected with the naval architect’s profession, and 
were of a purely scientific character. We also defer 
a notice of these for a future number. 

Mr. Samuda’s paper on the Riachuelo, which we 
print in full on page 291, was the first to be read, 
and was followed by an interesting discussion 
opened by Sir John Hay. The gallant admiral 
congratulated Mr. Samuda on having produced 
what he considered a most successful vessel. He 
particularly instanced the fact that she had three 
masts, and was rigged so that her crew might 
have an opportunity of becoming and remaining 
seamen. He said that some years ago it was 
customary to select as far as possible naval sea- 
men for recruiting the Fire Brigade, but that 
Captain Shaw now preferred men who had served 
in the mercantile marine, as the naval men, in 
the present day, are less active and trustworthy. 
The Riachuelo possessed one great advantage 
inasmuch as she was able, from her comparatively 
light draught, to go through the Suez Canal which 
many of our own ships could not do. 

Sir Edward Reed, who had been professionally 
concerned in building of the vessel, continued the 
discussion, saying that Mr. Samuda deserved all the 
praise which Sir John Hay had given him. He(Sir 
Edward) seemed to think the speed obtained a 
most unexpected success, and that in view of this 
fact the closing observations of Mr. Samuda’s paper 
were entirely true. 

Mr. W. H. White followed the late Chief of 
Naval Construction, and wished to confirm the 
expressions of the former speakers with regard 
to the credit due to Mr. Samuda. The Riachuelo 
had conveyed to him information on naval con- 
struction of the greatest value, and was a 
triumph over many difficulties, and in fact was up 
to date ; combining the best practice in modern 
shipbuilding and marine engineering. Since Mr. 
White has gone north he finds that there is greater 
freedom outside the Admiralty, and apparently 
that a naval architect is freer to expand his ideas 
when cut adrift from the influences of ofticialism. 
He condemns the striving after a perfection 
that cannot be reached, as it means delay. He 
drew attention to the lightness of the hull, 
but did not attribute this to any deficiency in 
structural strength, but to the use of steel and 
judicious distribution of material. The engines, 
too, were unusually light in terms of their power, 
compared to those placed in English ironclad 
vessels up to within very recent times. With 
regard to the coal burnt, Mr. White thought that 
perhaps a more extended trial would show a larger 
consumption. The Admiralty always ran a six 
hours’ coal trial, and therefore, to make a fair com- 
parison with Navy vessels, this ought to be done in 
this case. There could be no doubt, however, that 
Messrs. Humphrey and Tennant had _ worked 
wonders in the production of marine engines. 
He also wished to point out another valuable 
feature in that all the batteries and all the 
fighting parts are duplicated, so that if one set be- 
came disabled the other could continue the action. 
With regard to the rig, it must be remembered that 
although the first-class ships in the British Navy 
had only military masts, the class corresponding to 
the Riachuelo had much the same rig. Experience 
with the Inflexible had shown the undesirability of 
rigging these big ships, as it had taken half an hour 
to wear this vessel on one occasion. Mr. White 
then drew attention to the small angle (25 deg.) at 
which the helm was put over, yet she turned re- 
markably quickly. He thought this was greatly 
due to her high speed. In the Navy the usual 
angle for turning was 35deg. Mr. White concluded 
his remarks by saying that he did not think vessels 
of smaller size could be designed to be as effective 
as the larger ones now belonging to the Navy, unless 
a radical change were effected in marine science. 
Mr. Samuda, in replying to the discussion, said 
the rudder of the Riachuelo was larger than those 
usually hung on ships of a similar class, which no 
doubt accounted for the quicker turning at a com- 
paratively small angle of helm. In reference to a 
question asked by Sir John Hay as to whether the 
screws could be lifted, Mr. Samuda stated that it 
was not considered necessary to make them so. A 
trial had been run with one screw only at work, 
the other being dragged through the water, and a 
speed of 12} knots had been reached. Under these 
conditions it was thought that it would be best to 
have the screw where it was in theevent of mishap 
rather than introduce the additional complication 











morning’s papers were all exclusively on subjects con- 





of lifting arrangements. 
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The remaining time of the meeting was occupied 
in reading and discussing Mr. Yarrow’s paper on 
the electric launch and a paper by Mr. Otto Schlick 
‘¢On the Vibration of Steam Vessels,” both of which 
we shall refer to next week. 








THE RUSSIAN PETROLEUM 
INDUSTRY. 
(Continued from page 260.) 

Rovcutiy speaking, there are 200 refineries at 
the Black Town of Baku. The number fluctuates 
every month with the opening of new manufac- 
tories, and the closing of old ones. In size they 
range between Nobel’s colossal establishment, the 
largest in the world, and the petty stills of Armenian 
or Persian merchants turning out a score of barrels 
of refined oil per diem. Some firms like Nobel 
Brothers, Meerzoeff Sons, &c., possess their own 
wells and pipe lines, and extract lubricating as well 
as burning oil from the crude petroleum. Others, 
in a small way, simply refine the petroleum, and do 
nothing more ; buying their crude oil from one 
person, selling the kerosine to a second, and the 
dregs or liquid fuel to a third. With the exception 
of Nobel Brothers, all the firms are more or less 
dependent on one another, or upon the railway and 
steamboat companies. Nobel Brothers alone 
possess every resource in their own hands. From 
the moment they extract the oil from their own 
wells, to the moment they sell it to the merchant in 
the towns of Russia every link in the chain of pip- 
ing, refining, and transporting to the market is 
under their close control. This commanding posi- 
tion really gives them a monopoly of the Russian 
market, and places them beyond the pale of suc- 
cessful rivalry. To quote a sporting expression, 
Nobel Brothers are first, the rest are nowhere. 

We have already said that the crude petroleum, 
after standing awhile in ponds on the surface, is 
sucked into reservoirs and pumped through the 
pipe lines to the Black Town, where it enters fresh 
iron reservoirs. One of these, belonging to Nobel 
Brothers, holds 1,200,000 gallons of oil. On issuing 
from these, the petroleum is‘heated and then passes 
into the retorts to be distilled. The process of dis- 
tillation varies in most refineries and is attended 
with trade secrets which the firms are very loth to 
have exposed. Meerzoeff Sons exclude strangers 
from their refinery, but in the case of Nobel Bro- 
thers, although their system is simpler and more 
perfect no restrictions are enforced. The distilla- 
tion is conducted at a temperature commencing at 
140 deg. When no more oil comes over at this heat 
the result is withdrawn and the temperature in- 
creased by ten degrees. This second result is also 
laid aside, and, the heat being again increased, a 
third distillation is carried on until no further 
easily evaporated liquid remains. This last consti- 
tutes the best quality burning oil. In the case of 
the large firms it is this oil which finds its way to 
market ; Nobel Brothers, who supply the greater 
part of Russia with lamp-oil, vend no other ; but 
nearly all the small firms, while distilling perhaps an 
excellent oil originally, largely adulterate it with the 
lighter product. It is said even, that a large quantity 
of bad oil is sent to Russia and sold to merchants 
there to mix with Nobel’s kerosine. To check these 
malpractices a commission has been sitting at Baku, 
and it is expected that the result will be that the 
export of oil will be put under official control, and 
a standard quality exacted. The two-page plate we 
published in our last issue, and the engraving at the 
bottom of page 296, give a good idea of the general 
appearance of Messrs. Nobel’s works. 

The gravity of Baku crude petroleum varies from 
0.780 to 0.890. According to Gospodin Gulisham- 
baroff, the leading authority in Russia on petroleum, 
the following are the component parts of it and the 
theoretical evaporative power per pound of fuel. 
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Yield of 100 Gallons of Russian Crude Petroleum. 
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Gasoline, ~ - ai 3 0.775 | + 0 
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Some years ago Mr. Ludwig Nobel, in a letter 
addressed to the Novoe Vremya on Russian petro- 
leum, gave the subjoined analysis as indicating the 
various products obtainable from the crude article. 
The Table which we annex is a practical, not a 
theoretical one, and is based upon the general 
results obtained from several years refining opera- 
tions at Baku. 

It will be seen from this that the Baku oil gives 
only 27 percent. of kerosine, as compared with 
the 70 to 75 per cent. obtained from the American 
product. Theoretically 30 per cent. should be ob- 
tained, but 27 per cent. represents the practical 
working. It is an obvious disadvantage that Baku 
petroleum should give less than half the quantity 
of kerosine obtainable from the American oil, but 
on the other hand this is counterbalanced by the 
prodigious quantities of the crude article to be had 
for a few pence per ton, and the fact that the burning 
oil is in many respects better than that imported 
into Europe from America. Respecting the yearly 
deteriorating quality of this, there have been uni- 
versal complaints of late, resulting, in effect, in such 
a clamour that the Standard Oil Company has been 
compelled to send a commissioner to Europe to in- 
vestigate the charges. The importers in England 
declare the American oil is becoming every year 
worse ; the Standard Oil Company throw the 
blame upon the deterioration in the quality of 
the wicks. Wherever the truth may lie the fact 
certainly remains that there is a widespread feeling 
against the American oil, and a general desire for a 
superior article. That article is to be found in 
the kerosine exported from Baku, which apart 
from the merits of the different firms in the 
Caspian region, possesses peculiar advantages of 
its own over the American refined petroleum. With 
a view to putting this matter on a clear basis Mr. 
Boverton Redwood, chemist to the Petrcleum Asso- 
ciation, instituted some tests a short time ago with 
some refined petroleum of Nobel’s brand which had 
found its way into this country from Baku. Ina 
report he afterwards drew up he says: ‘‘ In colour 
and odour the oil compares favourably with the 
ordinary oil refined in the United States, the colour 
being, in fact, but little darker than that of many 
parcels of so-called water-white American petroleum. 
The flashing point usually ranges from 86 deg. to 
88 deg. Fahr. (Abel test), which is considerably 
higher than that of the ordinary American oil. 
The high specific gravity (in some cases as much as 
.822) is a characteristic feature of the product, 
and arguing from experience gained in relation to 
American petroleum, it has been erroneously 
asserted that such oil would require a special form 
of lamp for its satisfactory consumption. These 
experiments were therefore directed to the de- 
termination of the burning quality of the 
oil in such lamps as are commonly used in this 
country. As a preliminary step the oil was 
first tested roughly by burning it for lengthened 
periods in various forms of lamps, both cheap and 
costly, including those with single flat wicks, two 
parallel flat wicks (Duplex), and circular wicks 
(Argand). No difficulty was experienced in obtain- 
ing a flame of good size and character in each form 
of lamp, and the flame preserved those features 
until the whole of the oil contained in the lamp reser- 
voir had been consumed. Ordinary American oil, in 
fact, exhibited marked inferiority to the Russian 
oil in the size of the flame after some hours’ burn- 
ing, the most noticeable features being that the 
Russian oil was consumed with remarkably little 
diminution in the size and illuminating power of 
the flame, and that the wick exhibited a very small 
amount of charring. To the unaided eye of the 
ordinary observer there was, on the whole, little, if 
any, difference in the light-giving power of similar 
lamps, charged with Russian and American oil re- 
spectively, burning side by side. The practised 











eye could, however, with some of the lamps detect 
somewhat less brilliancy in the flame of the Russian 
oil during the earlier hours of the burning, but at 
a later period, when much of the oil had been con- 
sumed, these conditions became reversed. In the 
cheap form of lamp, with a single flat wick, so 
largely used by the poorer classes constituting the 
bulk of the consumers, the Russian oil gave, on an 
average, the same amount of light as was yielded 
by the American oil.” Summing up his prolonged 
and exhaustive experiments, Mr. Redwood came to 
the conclusionthat: ‘‘1. The Russian oil possesses 
advantages over the ordinary American petroleum 
oil of commerce, in respect to colour and odour. 
2. Although the photometer indicates that the ordi- 
nary American oil is capable of yielding in the test- 
lamp a greater amount of light, irrespective of the 
quantity of oil burned (especially when the oil 
has been recently filled and trimmed), than the 
Russian oil affords in the same lamp ; yet the latter 
gives (A) what the consumer would call a good 
light, not only at first, but also after several hours’ 
burning, and actually furnishes (B) more light per 
gallon of oil burned than is afforded in the combus- 
tion, under similar circumstances, of three out of five 
samples of ordinary American oil examined, and 
(C) but little less light than is yielded by an equal 
quantity of the American water-white oil tested.” 

The result of these experiments, without touch- 
ing upon those that have been made at the instance 
of the German Government, and which have led 
to an almost identical opinion, is sufficient to put 
beyond cavil the merits of Baku kerosine, even 
apart from the fact that it is the principal lamp oil 
now burnt in the Russian Empire, and is rapidly 
taking a hold upon the German market. The 
testimony of a large number of scientific experts, 
of European celebrity, is unanimous in affirming 
the crude petroleum to be a first-class product, 
having many qualities superior to the American oil, 
or inwhich the American is quite deficient. This 
cardinal point satisfactorily determined the question 
of the quality of the oil refined from it is simply 
one of manufacture, the standard of which can be 
readily raised by introducing improved modes of 
distillation. If the Baku kerosine, which is in its 
infancy, can stand such a favourable comparison 
with the American refined oil, it is clear that there 
is a great future before it ; since it is a matter of 
fact that the quality of the oil has been improving 
every year, owing to improvements in refining it. 
In Nobel Brothers’ refinery, where there are forty- 
two retorts constantly at work, nothing that the 
engineering or chemical skill of the world can offer 
is treated with indifference. The manager, Mr. Tor- 
niidd, who for many years was employed at Messrs. 
Penn’s, is an engineer of comprehensive grasp as 
well as of practical skill. Now that the establish- 
ment, after piecemeal construction ranging over 
several years, has reached completion, every effort 
is being made to simplify the process of refining, 
and turn out the finest oil. The other firms show 
less readiness to march with events and improve 
their processes, although several of them have 
skilled German engineers and chemists. This 
want of enterprise is one of the causes that contri- 
buted to the success of the Americans years ago in 
establishing a monopoly in Russia, and which in 
more recent times has enabled Nobel Brothers, 
more vigorous and energetic, to replace that mono- 
poly with one of their own. Their refinery 
is situated on rising ground occupying an area 
of more than a square mile. The establish- 
ment is very compactly arranged, and thoroughly 
organised in every detail. It is able to turn outa 
quarter of a million of the best refined petroleum 
per diem. 

Kerosine isthe principal product to which Baku 
at present devotes its attention. A large demand 
for the burning oil exists, and as the distillation 
and purification of it can be carried out on a small 
scale, with relatively trifling capital, the Russians 
and Armenians readily go into business. The ap- 
pliances needed are very simple. They comprise a 
gasometer-like iron reservoir to receive the oil, a still 
heated by liquid fuel obtained in distilling the oil 
itself, an iron cooling tank, and purifying tanks to 
cleanse the refined fluid with sulphuric acid and 
caustic potash. After this come an iron reservoir 
to store the kerosine, and another, the dregs or 
liquid fuel. All the reservoirs and tanks are con- 
nected by a network of pipes, and the oil is pumped 
through them by small pumping engines, of which 
Blake’s are the most popular. Such are the simple 
fittings of an ordinary Baku kerosine refinery, 
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differing inthe large ones simply in point of size. 
The list is completed with two more pipes, vary- 
ing in length from a hundred yards to two or three 
miles, to carry away the kerosine and the liquid 
fuel to the piers or the establishments of other 
firms. Whena Baku refinery simply distils kerosine 
it has on its hands afterwards two products—a large 
quantity of the light oil, evaporated during the first 
distillation, and comprising benzine, gasoline, 
&ec., and a large quantity of heavy oil, fit for 
making lubricants -— remaining after the kerosine 
has been secured. For the former there is very little 
demand, and it is therefore in most instances 
allowed to run away into the sea. In the case of 
the second it is pumped with the rest of the dregs 
through a pipe to the manufactories devoted to the 
extraction of lubricating oil, or else is simply sold 
as liquid fuel. The extraction of lubricating oil 
requires more extensive appliances and greater 
skill than the ordinary firms are willing to devote, 
hence it remains in the hands of afew firms. Such 
firms, and particularly a large firm like Nobel Bro- 
thers, have thus an immense advantage over the 
smaller ones. Besides being able, owing to superior 
organisation, to extract the kerosine more cheaply, 
they utilise in various forms the light oil the small 
refiners cast into the sea, and reap a considerable 
profitfrom the lubricating oil, which latter they 
extract from their own oil or else buy from the 
small firms in a condition fit for extraction at a 
price ranging from Is. 6d. to 3s.aton. Thanks to 
these circumstances they are enabled to sell their 
kerosine at a lower price than the small firms, and 
their quality usually being better they are rapidly 
reducing the number of the latter. Every year the 
kerosine trade of Baku displays a greater tendency 
to pass into the hands of a few great firms, and 
even these to disappear before the colossal compe- 
tition of Nobel Brothers. After allowing for a fair 
profit and general charges the refiners are able at 
the present moment to sell the finest kerosine at 
Baku for a penny per gallon. 

The total production of refined petroleum at 
Baku in 1883 was 206,000 tons, or double that of 
1879, and nearly ten times as much as the output of 
1873. Now that such a vast system of organisation 
is being established, the production, in response to 
the demand, cannot but increase very rapidly, 
the output being restricted of late years by 
the low prices prevailing on the spot. Thanks 
to Nobel Brothers’ widespread system of dis- 
tribution, the Russian refined oil finds its way to- 
day to every town in European Russia touched by a 
railway, and west of the Polish frontier as far as 
Vienna and Berlin. East of Baku the kerosine is 
exported to Askabad, south as far as Teheran, 
south-west to Van in Turkish Kurdestan, and west 
vid Batoum to Alexandria (where a shipload was 
delivered a few weeks ago) Constantinople, Trieste, 
and Marseilles. If it can be conveyed 2500 miles 
by river and railway and undersell the American 
oil in the Berlin and Stettin market, it clearly has 
a grand future in the south of Europe, a railway 
run of a little more than 500 miles being all that is 
needed to convey the oil to the shipside at Batoum. 
The Batoum line was opened in June, 1883. From 
then to the end of the year 3,366,298 gallons were 
conveyed to Batoum to be shipped abroad. There 
were also large shipments from Poti. 

If the crude petroleum of Baku gives less kerosine 
than the American oil, it affords a very much larger 
quantity of lubricating oil, of a quality throwing 
the American article completely into the shade. 
Being a highly viscous fluid, completely free from 
any tendency tofreeze within wide ranges of tem- 
perature, or to oxidise, it has already become highly 
appreciated in many countries, particularly in 
France, to which there is a large export from Baku. 
It is almost unnecessary to point out that its very 
abundance renders it extremely cheap and makes it 
a serious competitor to the American article. At 
present it is produced only by the larger firms at 
Baku, Nobel Brothers, Meerzoeff Sons, Shibaeff, 
&c., all of whom are now exporting considerable 
quantities to Europe 74 Batoum and Libau. Most 
of it is sent abroad ina crude condition, to be there 
worked up into the different varieties of lubricants 
needed in the various manufactures and arts. In 
this manner there is a large sale of the oil, unsus- 
pected by the general public. Of late years the 
production of lubricating oil has assumed large 
dimensions, and it may be expected to rapidly in- 
increase from two causes: the opening up of a great 
export trade vid Batoum, and the establishment at 
Baku of factories by European capitalists to manu- 





facture on the spot refined lubricants. Messrs. 
Nobel Brothers, who are able to turn out 27,000 tons 
of lubricating oil annually, have already devoted 
their attention to this branch, and may be expected 
to secure a large trade forit before long. During 
the period the Batoum Railway was opened last 
year, the export of crude lubricating oil was 1500 
tons, and refined 3000 tons. If Baku kerosine is 
destined to compete severely with American refined 
petroleum in Southern Europe and on the Con- 
tinent, a future awaits the lubricating oil through- 
out the world. 

For the light and inflammable oils there is 
only a limited demand. A considerable quantity 
of benzine is despatched up the Volga to Russia, 
and there is also a sale for it in Persia. Gaso- 
line is used in Nobels’ works for various pur- 
poses, among which may be mentioned its utilisa- 
tion for heating heavy forgings. The manufacture of 
vaseline is only commencing. Factories for making 
kerosine candles have been projected, and will no 
doubt be established in due course. There has also 
been a talk of establishing a factory for extracting 
dyes and colours from the oil tar. This would bea 
very lucrative enterprise, as there is a large import 
of German dyes and colours into Russia, and the 
Government would readily impose a duty on them 
to encourage any native undertaking started at 
Baku. For ozokerit, which is found in such enor- 
mous quantities in the island of Tcheleken and 
beyond the Caspian, there is only a limited demand 
from abroad, but this may be expected to increase 
when the existence of the deposits and the ex- 
cellent facilities for transporting the earth-wax are 
better known. 

Finally, a valuable product remains in the as- 
tatki, or mazoot, or liquid fuel, of which countless 
millions of gallons have been burnt of late years to 
get rid of the accumulated stocks. Nobel Brothers 
turn out 450,000 tons of this article yearly, and as 
in a Walker hydro-carbon furnace a ton of petro- 
leum fuel does the work of three tons of coal, it 
follows that this one establishment alone produces 
yearly the equivalent of 1,350,000 tons of coal. On 
the Caspian and Volga hundreds of steamers burn 
nothing but oil fuel. The same is the case with the 
Transcaucasian and Transcaspian railways. In the 
factories at Baku nothing but oil fuel is used. The 
apparatus for using the fuel are of many kinds, and 
are every year reaching more and more nearly to per- 
fection with increased use. At present the various 
south-east Russian railways are beginning to use the 
liquid fuel for their locomotives. In Moscow it has 
replaced English coal in many manufactories, includ- 
ing the large engineering works of Malkiel. On the 
Black Sea the Russian Government have com- 
menced using it on an experimental scale, with a 
view to fitting all their men-of-war with liquid fuel 
furnaces, and there would appear to be every pro- 
bability that in a few years Baku astatki will 
replace English coal on board the steamers plying 
to the East. 

(To be continued.) 





NOTES. 
THE CRUSHING STRENGTH OF ICE. 

Mr. W. Luptow, president of the Engineers’ 
Club of Philadelphia, has made a series of tests 
upon the crushing strength of ice to learn approxi- 
mately the strength required for an ice harbour of 
screw piles in mid-channel at the head of Delaware 
Bay. Eighteen pieces were tried with Govern- 
ment testing machines ; the specimens were care- 
fully prepared, 6 in. and 12in. cubes, and roughly 
cut slabs about 3in. thick, of different qualities and 
from different localities. For pure Kennebec ice 
the lowest strength shown was 327 lb., and the 
highest 1000 lb. per square inch. For inferior 
qualities the strength varied from 235 lb. to 917 Ib. 
The higher results were obtained, generally, when 
the air temperature in the testing room was from 
29 deg. to 36 deg. Fahr., as against 55 deg. to 68 deg. 
for the lower results. The pieces generally com- 
pressed 4 in. to Lin. before crushing. 


SparkinG DIsTANCE AND DIFFERENCE OF 
POTENTIALS. 

Professor G. C. Foster read a paper at the last 
meeting of the Physical Society on the ‘‘ Difference 
of Potentials required to give Electric Sparks in 
Air.” The sparks were taken between two brass 
balls 1.35 centimetres in radius, and the electricity 
was supplied by a frictional machine. The difference 
of potentials was measured by an absolute attracted 
dise electrometer, in which the attraction of the 





dise was weighed by a balance beam and scale 
pans. The expression obtained was v== 102d + 7.07, 
where v = the difference of potentials, and d= the 
distance in centimetres. For distances up to one 
centimetre this formula held good, and the experi- 
mental values agreed very well with the calculated 
ones. For longer sparks the experimental values 
fell short of the calculated ones. It also appeared 
from these experiments that the maximum electric 
force required for the passage of a spark between 
the balls decreased as the distance increased. Thus 
when the distance was .142 centimetres, the electric 
foree was 154.76, when .497 centimetres, it was 
131.66, when .9 centimetres, it was 138.57, show- 
ing that after reaching a minimum, the force rose 
again. These results are very remarkable. 
THe Scorcn Fisuery Boarp. 

We have on more than one occasion been obliged 
to criticise unfavourably the doings of this body, so 
that it is with feelings of great satisfaction we have 
now a word of praise to offer. Two recent additions 
to knowledge of ‘‘ food fishes” have been made by 
gentlemen connected with the Fishery Board, viz., 
first the able paper read by Professor Cossar Ewart 
to the Royal Society on the 27th of March, and 
second the exhaustive and practical report of Mr. 
A. Young to the Fishery Board. Professor Ewart 
is a member of the Board, and the inquiry carried 
on by him on the Ayrshire coast proves what a 
useful body the Fishery Board might be made if all 
its members were equally well selected; Mr. A. 
Young is the Inspector of Salmon Fisheries for 
Scotland, and the ability and energy shown by him 
in his particular department is a strong argument 
in favour of the retention of a Board of Fisheries. 
So long, however, as the present policy continues 
with regard to the improvement of fishery harbours 
so long must hostile criticism be expected. Accord- 
ing to the report recently issued by the Board they 
seem to have inaugurated their first year of office 
by commencing a harbour of one acre in area at 
Ness in the island of Lewis, and this is all they 
have considered it necessary to do in this direction 
except to refuse assistance to a number of other 
places. However, when we consider the general 
constitution and previous policy of the Board, 
perhaps we ought to be thankful that so little has 
been done. 


A Pratinum Water PyRoMETER. 

An ingenious new apparatus for determining 
high temperatures above the range of the mercurial 
thermometer, that is to say, 500 deg. Fahr., up to 
any point not above the melting point of the most re- 
fractory metal, has been devised by Mr. J. C. Hoadley, 
and is described in the Journal of the Franklin In- 
stitute. It consists of a metal pan with triple sides 
and bottom, the space between the walls being filled 
with eider down, or drillings of hard rubber, to pre- 
vent radiation. The bottom of the pan is concave, 
and contains a quantity of water which is agitated by 
astirrer. The stirrer is a concave sheet of brass per- 
forated with holes and having a narrow rim or fence 
all round like a pitcher lid. When the stirrer is raised 
or lowered the water flows through the holes and is 
mixedup. Heat is communicated to the water by 
carriers of platinum, each of which is raised to the 
temperature of the furnace or other source of heat 
to be measured and dropped into the water through 
a funnel in the pan. From the number and weight 
of these hot balls, and the quantity of water raised 
by them to a measured temperature, the tempera- 
ture of the balls and furnace can be estimated. 
Mr. Hoadley describes the details of construction 
so fully that the instrument can be made from his 
account, and tables of specific heat, together with 
corrections for varying specific heat of water are 
also given. He also shows how to use the appa- 
ratus, and to determine the calorific capacity of the 
metals of the pyrometer in terms of water. It is 
worthy of remark that the platinum balls used by 
him began to melt at 2950 deg. Fahr., though their 
specific gravity gives assurance of their being at 
least very nearly pure. 

THE PuospHor-BronzE Company v. 
AND NEwron. 

The ground of dispute in this action was the right 
of the defendants to stamp ingots of phosphor- 
bronze with the numbers VII. and XI., and to offer, 
or to sell them, under such marks or designations. 
It was admitted that the plaintiffs had made use of 
the numbers for many years, and it was sought to 
be shown that they had acquired a distinctive cha- 
racter or signification, other than that of mere 
numerals, and were recognised in the trade as not 
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only signifying that tie metal was of a particular 
quality, but also that it was made by the plaintiffs. 
Hence it was urged that the assumption of these 
marks by others tended to divert trade from the 
Phosphor-Bronze Company, and to deprive them of 
their legitimate profits. The defendants admitted 
that they had stamped ingots with the numbers 
VIL. and XI., as well as with I., II, III., I[V., and 
VL., and contended that in so doing they had only 
followed a recognised trade custom, according to 
which the use of numbers is very usual to denote 
the different qualities of each particular metal or 
alloy, including phosphor-bronze. They had seen 
the plaintiffs’ ingots marked VII., but in every 
case they were also stamped with their trade mark, 
thus showing that the number was not recognised 
or relied upon as distinctive of the maker’s name. 
Jn conclusion they urged that the material was a 
well-known article of commerce, and the numbers 
a recognised means of indicating its quality. The 
action, which was awaited with very consider- 
able interest, was tried before Mr. Justice Mathew, 
the result being that the defendants undertook that 
they will not henceforth designate or distinguish by 
the numbers seven or eleven, or the numerals VII. 
cr XI, or by any other numbers or numerals, any 
alloys made or sold by them as phosphor-bronze, 
and the plaintiffs undertook to pay to the defend- 
ants 100/. towards their costs. The judge directed 
by consent that the action should be dismissed 
without costs. 


‘““THE CREATORS OF THE AGE 
OF STEEL.” 
To THE Epitor OF ENGINEERING. 

Sir,—Without wishing to be offensive to Mr. W. T. 
Jeans, I must say that it is useless to continue the attempt 
to make him see the ground of Mr. Mushet’s claim to an 
important share in the invention of pneumatic steel until 
he has learnt to distinguish between metals and their 
oxides. When he has learnt this elementary chemical 
lesson Mr. Jeans may be convinced that metallic manga- 
nese can be made to take up oxygen, when the presence 
of the oxide would be quite useless for the purpose. Let 
him thoroughly understand this fact, and it will surprise 
me if he does not acknowledge his mistake and give Mr. 
Mushet the credit that belongs to this gentleman. 

Mr. Mushet has seen well to thank me for the brief 
notice of his addition to the steel processes contained in 
the hasty review that constituted my lecture on ‘‘ The 
Steel Age.” That his work should be so ignored as to 
impel him to this course on so slight an occasion is a pain- 
ful reflection on contemporary metallurgical history. 
When it is considered that Mr. Mushet’s process, after 
nearly twenty-eight years employment, is conducted ex- 
actly as he patented it, even in the minutest details, and 
that it is the necesssary adjunct to almost every steel- 
making process, one may well grieve to think that its in- 
ventor should have met with a fate so akin to that of 
Belisarius. Yours very truly, 

F. J. R. CARULwa. 

Landore, March 29, 1884. 

To THE Epiror OF ENGINEERING. 

Srr,—In your last week’s number Mr. Jeans has in his 
letter addressed to you, unearthed another of his ‘‘ primary 
facts.” He has found out that as far back as January 4, 
1856, Mr. Bessemer proposed to put about one or two per 
cent. of oxide of manganese into his converter. No one 
said he didn’t. 

Mr. Bessemer then was the first man who used oxide of 
manganese in his converter. Nobody said that he 
wasn't. 

But I was the man who first put metallic manganese 
into the Bessemer converter. Result of Mr. Bessemer’s 
addition, “‘ni/;” result of my addition, ‘ steel.” These 
are ‘inexorable facts,’ and Mr. Jeans is fond of such. 

R. F. MusHet. 
March 29, 1884. 

Srr,—In my letter under the above heading in your last 
week’s issue, 8 lb. ingot should have been 80 1b. Kindly 
correct this and oblige, Yours respectfully, 

Egham, April 1, 1884. GEO. HUNTER. 





TRIAL OF FIRE EXTINGUISHING 
APPLIANCES. 
To THE EpiTor OF ENGINEERING. 

Sir,—Our attention has been called to a notice in your 
issue of March 14, 1884, giving an account of the trials of 
fire-extinguishing appliances before the Metropolitan 
Board of Works on the 8th inst., in which you state that 
‘* the first machine tried was that of the Compressed Air 
Fire Engine Company. The exhibitor endeavoured to 
prove its efficiency by a comparison with one of Sinclair’s 
‘ Extincteurs’ and a hand-pump worked by his own men, 
but was beaten on his own ground.” 

This latter statement that ‘‘he was beaten on his own 
ground” is so distinctly contrary to the facts as shown by 
these experiments, and, if left uncontradicted and un- 
withdrawn, would be likely to be so injurious to us that 
we feel sure you will be willing to insert the following 
statement, which we can substantiate, and also admit 
that your comment was based on insufficient information. 
In the first comparative experiment, London Brigade 





hand-pumps were tried against our ‘‘ Anchor” compressed 
air fire engines (Vinning’s patent) on two fires (sheds of 
exactly similar size and character), each appliance con- 
taining five gallons of water and each worked by one man. 

The “‘ Anchor” extinguished its fire in 47 sec., and using 
only about three gallons of water, and leaving its shed 
standing and not much damaged. 

The hand-pump exhausted all its water, the operator 
then taking a second one and exhausting all its water also, 
i.e., ten gallons in all, and the shed was by that time 
(about 4 min. or 5 min.) burnt to the ground. 

The second experiment was with one of Dick’s or 
Sinclair’s chemical ‘‘ Extincteurs” against one of our 
** Anchor” engines, each holding about 74 gallons of water, 
and each worked by one man. In this case the ‘* Anchor” 
put out its fire in 50sec., the ‘‘Extincteur” in 1 min. 
35 sec. 

The third experiment was on ponds of burning tar of 
exactly similar size and contents, our ‘‘ Anchor” engine 
against the chemical ‘‘ Extincteur,” and in this case the 
** Anchor” subdued the flames in 10sec. and the ‘‘ Ex- 
tincteur” in 45 sec. 

It is only fair, however, to explain that in the second 
experiment the force of the jet from the chemical ‘‘ Ex- 
tincteur” was slightly decreased by a slight leak at the 
water cock—a leak estimated by the employé of the firm, 
who lent the ‘‘ Extincteur” to us, at about a quarter of a 
pint, and by the man who used the‘ Extincteur” at about 
three pints; and also that in the third experiment, a 
half-used chemical ‘‘ Extincteur,” with a pressure pro- 
bably of about 60]b., was tried against an ‘‘ Anchor” 
having a pressure of 140 lb. to the square inch. But the 
result showed quite plainly that our engine using plain 
water at least equalled the chemical ‘‘ Extincteur,” both 
on an ordinary fire and on burning tar. 

Ve have also to state that the London Brigade hand- 
pumps and the chemical ‘‘ Extincteur” were not ‘‘ worked 
by our own man.” Some time previous to the date of the 
experiments we had suggested to Mr. Sinclair that he 
should try his ‘‘ Extincteurs” against our engines, and 
had also suggested to the Metropolitan Fire Brigade to 
allow their men to work the competing appliances ; but 
these suggestions not being complied with the opposing 
appliances were worked by a fireman who has had many 
years’ experience in fire brigade service, and who was 
specially selected from his men by the captain of one of 
the most efficient brigades outside London as one who 
could be trusted to do his best with the appliances put 
into his hands. 

We need not apologise for the length and detail of this 
letter as we feel that you will be glad to lend the aid of 
your influential journal to an explanation on points of so 
much general importance. 

Ve remain, Sir, yours faithfully. 
THE COMPRESSED AIR FIRE ENGINE COMPANY. 
By M. Viynixec, Retired List, R.N., 
Manager. 
26, Basinghall-street, London, E.C., March, 31, 1884. 


PETROLEUM AS FUEL. 
To THE EpiToR OF ENGINEERING. 

Sir,—Supplementing my communications on liquid 
fuel, kindly published in ENGINEERING, vol. xxxv., pp. 578 
and 600, and in support of your article on ‘‘ Russian Petro- 
leum” of 22nd of February, I beg to inform that out of 
131 locomotives on the Grazi-Tsaritsin Railway, South- 
East Russia, 72 are now altered and burning petroleum 
refuse as fuel, and by October this year the whole of the 
locomotives on the line (465 miles) will be burning petro- 
leum. 

From fully a year’s experience with petroleum as a 
fuel on a large scale with passenger and goods engines 
of various types, I venture to state that petroleum refuse 
is the best and most convenient form of fuel ever used for 
locomotives or marine purposes. 

Space will not admit of enumerating the many advan- 
tages this fuel possesses, but a few will suffice to show 
the saving in time and money, which is possible by its 
use, on sea or land, certainly only in countries where it 
abounds in large quantities and at prices favourably 
compared with other forms of fuel. A practical evapora- 
tion of from 12 Ib. to 13} 1b. per pound of petroleum is 
quite possible in locomotives under ordinary conditions. 
A cold locomotive can be fired up to eight atmospheres 
in from 50 to 55 minutes, and in engines in daily service 
where the water remains warm, steam can be made to 
eight atmospheres in from 20 to 25 minutes. 

Vater and fuel can be taken at the same time by simply 
having the water and petroleum tanks or columns con- 
veniently arranged, the latter being required only at 
engine depéts, say from 100 to 150 miles apart. From 
3 to 4 tons of petroleum carefully measured can be run 
into ‘the tank on the tender is about four minutes, re- 
quiring the presence of only one fuel attendant. The com- 
bustion is smokelessly complete, leaving no soot or other 
residue in the tubes or furnace. A cast-iron plate having 
simply a 2 in. sight-hole, is fixed over the firing door, 
thus virtually having no door whatever. 

The main obstacles hitherto encountered when apply- 
ing petroleum as a fuel for locomotives are completely 
obviated by new and improved appliances specially de- 
signed for the purpose, a saving of nearly 50 per cent. 
in weight as compared with coal being attained in re- 
gular practice. . 

Besides locomotive consumption, petroleum has become 

uite general as a fuel for pumping and other engines at 
the several stations and works on the line. 
Yours faithfully, 
Tuomas Urquuart, M.I.M.E., 
Locomotive Superintendent. 

Borisoglebsk, Tamboff Government, Russia, 

March 13/21, 1884, 





THE TOWER SPHERICAL ENGINE. 
To THE Epitor oF ENGINEERING. 

Sir,—We desire to express ourselves duly honoured by 
Mr. Shaw’s letter, and his evident comprehension of the 
principles of our engine generally. But there are three 
points in his letter on which we wish to remark, as the 
way in which his view is put might mislead a reader. 

Engines hitherto constructed “amounting kinemati- 
cally to a Hooke’s joint” have had two weak points, viz., 
there has been only linear rolling contact at a line where 
it has been necessary to hold the steam; and there has 
been a diaphragm sustaining steam pressure, and sliding 
in a slot, involving therefore a considerable amount of 
work done in friction in one revolution. 

1. In the Tower engine the principal pressure-carrying 
working surface is the surface of the main shaft in its 
journal, this, though a big load, is of moderate travel. 
The trunnions in their bearings carry pressures, but here 
again the relative movement of the surfaces in contact is 
small. 

2. The edge of the disc is quite as much a “higher 
pair” as the spherical surface of the blade, constructed as 
it is, and the packing round the edge is of tangible width 
as much as the blade packings. Neither the edge of the 
piston nor the surface of the blade are in contact with the 
surface of the shell of the sphere. 

3. We have been aware of the fact that if the main- 
shaft runs at an even Lr velocity the dummy shaft must 
vary in Lr velocity. These changes of velocity cause 
alternating pressures on the trunnion pins besides the 
pressures due tothe steam in the chambers. But after 
six months’ continual running we have not found any 
engine suffer in either the trunnion pins or trunnion pin 
bearings, they work in a pocket of oil, and the oil is 
changed with every stroke of the pump. 

We remain, faithfully yours, 
HEENAN AND FROUDE. 

Newton Heath Iron Works, near Manchester, 

March 27, 1884. 
To THE EDITOR OF ENGINEERING. 

Srr,—Referring to Mr. Tower’s letter in your last issue, 
I would observe that he is under a misapprehension in 
claiming for his engine ‘‘a remarkably large capacity 
swept through in one revolution” relatively to the volume 
of the steam chamber. In the common double-acting 
reciprocating engine the volume swept through is twice 


| the cylinder capacity less the volume of piston and 


clearance. In the Tower engine, which though of peculiar 
construction, is a double-acting reciprocating engine, the 
same is precisely true, but in that engine as constructed 
the three parts which do the duty of piston occupy 
together half the sphere. 
Yours truly, 
Tuos, A, HEARSON. 
Royal Naval College, Greenwich, S.E., 
March 31, 1884. 








THE THOMAS-GILCHRIST PROCESS. 
To THE EpiToR OF ENGINEERING. 

Sir,—In an excellent lecture recently delivered by 
Mr. Carulla, of London, on the “‘ Steel Age,” there is a 
passage regarding the Thomas-Gilchrist process, which 
doubtless only appeared by inadvertence. It is first 
assumed that phosphorus cannot be whelly dispossessed 
by the basic process in the manufacture of steel, and 
secondly, that the Thomas-Gilchrist process is solely a 
Bessemer process. 

Now, inthe first place, Mr. Carullahasonly to bereminded 
that so long ago as the 1880 meeting of the Iron and Steel 
Institute it was proved by perfectly independent testi- 
mony that steel with but little over ;4, th of 1 per cent. of 
phosphorus could be produced from phosphoric pig iron 
by the basic process, and if this is not, mathematically 
speaking, expulsion of the enemy, it certainly is for all 
practical purposes. Does the acid Siemens produce as 
pure a material from any English or Spanish ore ? 

In the second place, Mr. Carulla forgets the fact that 
the basic process is just as applicable to the Siemens pro- 
cess as to the Bessemer, and that tens of thousands of 
tons of pure basic Siemens steel have been, and are 
being produced from phosphoric material, which allows of 
the profitable utilisation of all cast and wrought-iron 
scraps for the manufacture of high-class steel. It is true 
that some mechanical difficulties at one time impeded the 
progress of the basic Siemens process, but these oes been 
long since surmounted. For the authority for these cor- 
rections it is only necessary to refer to the journal of the 
Iron and Steel Institute. 

I remain, yours truly, 








MACHINE GUNS. 
To THE EpiTor oF ENGINEERING. 
S1r,—Talleyrand is accredited with having said that 
“‘words were made to conceal one’s thoughts not to convey 
them,” and the comments (I cannot say replies) of ‘* Me- 
chanician” to my several letters leads one to the belief 
that, inj inditing his letters he uses words for a similar 
purpose. 
My letter of January 19th was in the main a compara- 
tive criticism from a mechanic’s stand. point of the reci- 
procating lever and the rotating crank for actuating 
machine guns. In the letter referred to I stated that “ the 
inability to work the lever at the same speed as guns 
actuated by continuous rotation was practically admitted 
by one of Mr. Nordenfelt’s most zealous advocates,” 
viz., in January number of United Service Magazine, see 
‘*Organisation of Machine Guns.” From this article I 
quoted as follows: ‘‘The five-barrelled Nordenfelt has 
fired as many as 600 rounds per minute, but it may be 
assumed that in the field 500 rounds or 100 volleys would 








304 


ENGINEERING. 


[ApriL 4, 1884, 








be the utmost limit.” I then say ‘‘ that the record of the 
trials at Shoeburyness and the official figures of the 
more recent trials at Turin show that 200 volleys per 
minute can be readily maintained by the Gardner gun 
actuated by the rotating crank, a speed wholly incom- 
patible with a reciprocating movement.” The first and 
last clauses of my remarks, as above quoted, shows clearly 
that the point of my argument was the speed of rotation 
as compared with the backward and forward movement of 
the reciprocating lever, and not the number of rounds 
that could be fired from an indefinite number of 
barrels ; this ‘‘ Mechanician” wholly ignores when he 
charges me with making ‘‘ misleading statements.” A 
more careful examination of the Shoeburyness records 
shows that the speeds of both guns, as given in my 
letter, when firing 1000 rounds or more was somewhat 
exaggerated, but the following quotations will show 
that the relative proportions given were practically 
correct. Sound reasoning should convince every un- 
biassed person that in speed and in the power re- 
quired the reciprocating movement must be at a great 
disadvantage, while the record shows that the two- 
barrelled Gardner with the rotating crank can be worked 
more than twice as fast as the five-barrelled Nordenfelt 
with the reciprocating lever, and that the ratio of speed 
in the record of ‘trials for rapidity” of the five-barrelled 
Gardner and the five-barrelled Nordenfelt is as 12 to 8. 
Best record “‘ for rapidity in half a minute :” 


Gardner two-barrel at the rate of 236 volleys per min. 
162 


% ve ” ” ” 
Nordenfelt as - 133 a 
©1000 round trial,” page 17. 
Gardner two-barrel at the rate of 169.5 volleys per min. 
i 126 ” 


aS five 2 
Nordenfelt & re 73.5 sp 
‘* 3000 round trial,” page 36. 
Gardner _five-barrel at the rate of 70 volleys per min. 
Nordenfelt os - ‘ oe 
The average of these trials in volleys per minute is 
For the Gardner two-barrel 202 or 404 rounds 


” ” 


” a bed ve 9 120 ” 600 ” 
3» Nordenfelt ne 82,, 410 ,, 


One can understand why “‘ Mechanician” should dislike 
to hear so often from the Shoeburyness trials, but a fair 
comparison of different guns can only be made from the 
records of competitive trials. 

It is claimed that the Nordenfelt gun has been very 
much improved since the ’81 trials, but this statement was 
not demonstrated at the recent competitive trials at Turin. 
The ten-barrel Nordenfelt used at those trials was said to 
have been made ten years before, but it worked quite as 
satisfactory as the five-barrel brought on by special per- 
mission near the close of the trials for the alleged reason 
that it was of modern construction. 

Admitting for argument’s sake that the Nordenfelt gun 
has been greatly improved since the Shoeburyness trials, 
it will not be the first time in the history of events that a 
severe defeat proved to be a good schoolmaster. 

The stereotyped remark about ‘“‘ wrong ammunition” is 
simply idle talk. There was but one kind of ammunition 
used at the trials, and consequently neither gun was 
placed at a disadvantage. 

It appears from Mr. Nordenfelt’s testimony in the case 
of Nordenfelt v. Gardner, before Baron Huddleston, that in 
September previous to the’81 trial the Government supplied 
Mr. Nordenfelt with 10,000 rounds of cartridges for private 
practice previous to the trials, and that in November or 
December following Mr. Nordenfelt was notified that the 
cartridges sent in September were not the kind to be used 
at the trials, and at the same time there was sent him the 
right ammunition, and Mr. Nordenfelt’s complaint was 
that owing to this mistake he was compelled to readjust his 
magazine to fit the cartridges last sent him, and that the 
intervening six weeks between the sending of the right 
ammunition and the commencement of the trials was not 
sufficient to make this readjustment properly, and hence 
his ** claim” that he was not ‘“‘ fairly beaten.” 

A month or even the half of it seems ample time fora 
manufacturer to make a slight alteration in two maga- 
zines, or even to make ‘‘ two” new ones, especially if the 
exact requirements was known at the outset. 

Moreover, the Government Committee entrusted with 
these trials were familar with all the circumstances con- 
nected with this complaint of Mr. Nordenfelt, and as 
they did not consider them of sufficient importance to 
even make mention of them in their report, outsiders may 
fairly infer that Mr. Nordenfelt’s complaint had not any 
substantial foundation. 

In this connexion it is proper to state that at the date 
of the Shoeburyness trial, Mr. Nordenfelt had had eight 
years to perfect his gun, while the five-barrelled Gardner 
used at the trial was the first one made, and when brought 
on to the field had never been fired except with the proof 
charges. 

‘* Mechanician’s” commiseration is altogether misplaced, 
first, because the ‘‘ task” of pushing the Gardner gun he 
speaks of is not an onerous one ; second, for the reason that 
Lam not making the effort ; third, recent events point in 
another direction for the rightful recipient of ‘* Mecha- 
nician’s” condolence. 

Yours truly, 
MECHANIC. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday the market was 
again inanimate and No. 3 g.m.b. was quoted 37s. 3d. 
yer ton f.o.b. Tees with scarcely any fresh business doing. 
eports from the Continent, and indeed all the iron 
centres, show that consumers are holding back and that 





they are in fact now finding that the demand for both 
manufactured iron and castings is more contracted. 
While this state of affairs lasts, there is little inducement 
to buy. The shipments during the month of March have 
been very satisfactory, there having been exported from 
Middlesbrough 80,865 tons of pig iron, 23,470 tons of 
which have gone to Scotland and 18,000 tons to Germany. 
In February the total shipments of pig iron from Middles- 
brough reached only 69,860 tons. dns manufactured iron 
trade continues flat and orders are scarcely obtainable 
even at the low prices which have for so long prevailed. 
on of the rolling mills are idle and others are going 
only half time. Ship plates are quoted 5/. per ton and 
angles 4/. 15s., less 24 per cent. at works. 


Wages Question.—The arbitration in the North of Eng- 
land manufactured iron trade has now been fixed to be 
held at Newcastle on Saturday, the 5thinst. As Dr. 
Watson officiated so recently as arbitrator, it is expected 
that the proceedings will not extend over more than a 
few hours, and that he will be able to give his award as 
to the claim of a 10 per cent. reduction in wages in about 
a fortnight. Meanwhile, workmen will be paid as before, 
and the award will date from the lst of April or after- 
wards. The engineers of the North are claiming a reduc- 
tion in wages, and at Messrs. R. and W. Hawthorns, 
Newcastle, the men have consented to a fall of 74 per cent., 
the firm being unable to accept certain orders unless such 
reduction were agreed to. 


Shipbuilding and Engineering.—Both these industries 
are slacker. In Middlesbrough, Stockton, and the Hartle- 
pools, and on the Wear and Tyne, there is a large 
number of men unemployed. Until freights are better 
no improvement in shipbuilding is expected. 


The Vaughan Statue.—It has now been definitely ar- 
ranged that the statue to the late John Vaughan at 
Middlesbrough, one of the pioneers of the Cleveland iron 
trade, is tobe unveiled by Sir Joseph Whitwell Pease, 
Bart., M.P., on Whit Monday. It was previously 
arranged that the ceremony should be performed on 
Easter Monday, but the worthy baronet having been 
ordered to the South of France to recruit his health, the 
date has been altered to suit his convenience. 


The Failure of Messrs. Blake and Tomkys.—Y esterday 
a meeting ‘of the creditors of Messrs. Blake and Tomkys, 
of the Carrhouse Iron Works, West Hartlepool, was held 
at Middlesbrough. Mr. J. A. Longdon, of Sunderland, 
the official liquidator, presided. The meeting should have 
been held in the Durham district, but was fixed at 
Middlesbrough, so as to suit the convenience of the 
majority of the creditors. It was elicited that at one 
time Mr. Blake had advanced considerable sums of 
money to the firm which he afterwards withdrew, and 
that the losses of the,Carrhouse Company were chiefly due 
to adverse trading in 1879 and 1880. The total liabilities 
were about 20,000/., there being 6000/. secured ; and the 
assets were 2000/. The debtors were asked whether they 
had any offer to make, and they replied that they 
had none to make at present. Mr. Peat was appointed 
liquidating trustee, and Messrs. McKinnon, Gjers, 
Stevenson, and Pyman, were appointed a committee. 

The Coal and Coke Trades.—The coal and coke trades 
are weaker, and it has been agreed to reduce all South 
Durham qualities 1s. per ton. 





Gas AT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in January 
to 355,488/., as compared with 347,278/. in January, 1883, 
showing an increase of 82107. or 2.36 per cent. 

THE SuTTON AND ALFORD STEAM TrRAMWays. —On 
Tuesday a successful trial of one of Merryweather and 
Sons’ steam tramway engines took place on this line prior 
to the public opening. The engine drew a total load of 
25 tons, equal to four ordinary London tramcars. The 
absence of smoke, condensed steam, and noise was satis- 
factory. 

THE INSTITUTION OF Civit ENGINEERS.-—At the meeting 
on Tuesday, the 1st of April, Sir J. W. Bazalgette, C.B., 
President, in the chair, it was announced that the Coun- 
cilhad recently transferred Joseph Bernays, George Cart- 
wright, Charles Colson, William Irlam Ellis, Alan Grant- 
Dalton, James Charles Inglis, and Arthur Shanks, to the 
class of members; and ~ admitted James Hartley 
Abbott, Henry Matthew John Bacon, John James 
Bourne Benson, Henry John Bridgewater, Herbert 
Alexander Caffin, Arthur Pitt Chambers Cary, John 
Jacob Cohen, Alfred Fawcus, John Jervis (Garrard, 
Albert Daniel Greatorex, Bertram Jones, Cyril Edward 
Arengo Jones, Hugh Torrance Ker, James Percy Knight, 
Hubert Bindon Marten, and William Pollock, as 
students of the Institution. At the monthly ballot, 
Frederick Beesley, Westminster ; Jorge Rademaker 
Griinewald, Dom Pedro II. Railway; Clayton Turner 
Mason, P.W.D., Western Australia; and John Taylor, 
Queen-street-place, were elected Members; José Bar- 
balho Uchoa Cavalcanti, Rio-de-Janeiro; John Henry 
Clemes, Falmouth; Charles Edward Goodfellow, Adel- 
phi; Francis William Gosling, Staines ; Archibald 
Greenlees, P,W.D., India; Frank Gotto, Westminster ; 
Henry Charles Kirstein, Millwall ; John Edmund 
Phipps Lincké, P.W.D., India; Francis Ronan-Mahony, 
Cork ; Charles Leslie Stewart Mais, A.K.C., Stud. Inst. 
C.E., Jamaica; Henry Waterworth Parkinson, Lanc. 
and Yorks. Ry. ; George Rankin, Stud. Inst. C.E., Cape 
Govt. Railways ; Thomas Harold Rawson, P.W.D., 
N.Z. ; Martin Fenn Roberts, Post - Office Telegraphs ; 
Henrique Scheid, Rio-de-Janeiro ; William Acheson 
Traill, Electric Tramway, Portrush ; and William Whit- 
tington, Neath, associate members ; and Tolmie John 
Tresidder, Capt., R.E., an associate. 


‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING MARCH 29, 1884. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. ‘ 

Where Inventions are communicated from abroad, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street 

hancery-Lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 
ACK. 
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2086. Sane for Steam Boiler and other Fur. 


naces for the more Perfect Combustion of Fuel: D. 
Whitehead, Birmingham, and F. B. Chadwick, Car- 
diff. (Sd. 15 Figs.}—Air and steam under pressure are admitted to 
the underside of the firebars, or to the back of the firebrick bridge, 
The injection pipes are provided at their ends with a radiator 
having diverging wings for directing and diffusing the currents 
of air and steam. Several forms of radiators are described and 
illustrated ; e.g., the radiators are provided with tubes or pas- 
sages for the diffusion of airand steam either through the fire)ars 
or at the back of the fire bridge, or they may be of fan shape. 
(April 24, 1883). 


3430. Detaching Gear for Ships’ Boats: R. Hudson, 
Blyth, Northumberland, ({6¢. 4 Figs.)—Keferring to the 
illustration, the point of the slip hook B when engaged is held 
down by a bridle or loop catch F having its fulcrum below the 
“thwart” on the stanchions E and a double lock is effected by 
the tail end K of the bridle F engaging with a projection on the 
hinged portion of the hook B. The catches are preferably so 
attached as to their fulcrum that one is disengaged by a pull down 
ward and the other by a thrust upward, and each is connected by 
a vertical rod M to a hollow disc N formed by two round plates, 








The discs are connected by a rod or tube so as to make their, 
action upon the catches simultaneous. <A spring at one or both 
ends of the boat ora weight constantly tends to disengage the 
bridle and set the hook free, which tendency is counteracted by 
the weight of the boat ; it is thus necessary that both hooks should 
be freed from the weight of the boat before they become dis- 
engaged from the bridle. Means are provided by which the hook 
at either end may be attached and remain so until the other hook 
is attached. (July 12, 1883). 


3934. Dynamo-Electric Machines: W. P. Thomp- 
son, Liverpool. (Rf. J. Sheehy, New York, U.S.A.) [sd. 
7 Figs.}—Two or more armatures are each caused to revolve ina 
magnetic field of one polarity, a constant portion being at all 
times within the inductive influence of its field. The core of each 
armature is constructed in three circular or ring-shaped sections, 
one of which is secured to the revolving shaft, and serves asa 
support for the remaining two, which carry the bobbins of insu- 
lated wire. The variation in the magnetic field is caused to 
operate a switch which shall withdraw from, or introduce into, 
circuit one or more demagnetising coils. Referring to the illus- 
trations, the magnetic field is formed by two electro-magnets A A!, 
each consisting of two parallel iron cores united at their upper 
extremities by a yoke of magnetic material. The cores are each 
surrounded by a co-axial series of coils. The inner coils are of 
thick wire, and are connected together in series, and so as to 
induce magnetism of one polarity in the poles b! b2, and of the 
other polarity in the pole-pieces 3 b4, The pole-pieces each con- 
sists of a block of soft iron having a semi-cylindrical recess formed 
across one edge (Fig. 2), and supported by means of non-magnetic 
blocks from a suitable base. The recessed faces of the pole- 
pieces b! b2, and also of b3 4 face in the opposite direction. The 
two fields thus created are traversed by a central shaft C. The coils 
of thick wire on the cores are surrounded by a number of co-axial 
coils of finer wire, the similar coils being connected together in 
.Sseries, A rectangular piece of iron S is secured to the pole- 
piece 3, and a shaft T capable of revolving in bearings carries a 
series of levers V loosely arbored upon the shaft and serving, by 
means of brackets fixed to and spirally around the shaft, when 
attracted by the piece S, to revolve the shaft against the resistance 
of thespring Z. The top lever V is first attracted by the piece S, 
and its armature is brought into contact with it, the arma- 
ture of the second lever being brought nearer the pole-piece. 
If the magnetic field be further increased the second lever is 
attracted, and so on. The shaft operates by the bevel gearing 
shown, the switch P, which moves over the series of contacts, 
and puts more or less cf the fine wire coils in circuit. The 
main circuit passes to the pivots on which the arm P revolves, and 
thence, as shown, around thecores. One terminal of the first fine 
wire coil is connected to the thick wire where it leaves the 
coils. The first contact over which arm P moves is con- 
nected to the other terminal of the first fine wire coil and 
to one terminal of the second fine wire coil. The second 
contact is connected to the other terminal of the second fine wire 
coil and toone terminal of the third fine wire coil, and soon. It will 
thus be seen that as the magnetism of the piece S is increased, more 
of the fine wire coils are put in circuit and oppose the magnetism 
induced by the thick wire coil. The neutralising coils may be con- 





nected together in multiple arc instead of in series. The arma- 
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are arranged on the central shaft C, and are each com- 
pene py ae sections, a central one directly attached to the 
shaft and two outer ones attached to the central one. The central 
section consists of annular casting of soft iron having two annular 
series of radial lugs upon each face, the lugs on two opposite faces 
alternating in position. Each lug is formed with a shoulder. The 
two outer discs or rings are designed to fit in the recesses 
between the lugs and rest upon the shoulders. The sections are 
secured together by bolts, The bobbins are wound, as clearly 
shown, upon the flat outer rings, and the outer terminal of each 
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bobbin is connected to an insulated segment of the commutator 
G and the inner terminals with the segments of the commutator 
H. Each of the four commutators consists of eight segmental rings 
each comprising two nearly semicircular segments. K K are the 
collecting brushes, which are carried by movable brush-holders 
capable of angular adjustment. The conductors from the coil 
lead through longitudinal projectiors in an insulating sleeve in- 
closed in a metallic shell revolving in the bearings. (August 14, 
1583). 

3944. Machinery for the Manufacture of Tubular 
Wire: W. R. Lake, London. (iH. S. Bacon, Milford, and 
A, Eppler, Boston, Maxss., U.S.A.) (10d. 28 Figs.|—This relates 
to apparatus for manufacturing tubular wire and for forming the 
same into nails, pointing them and driving them into the soles of 
boots, The apparatus comprises two series of rotary cutters 


adapted to sever a sheet of metal into strips, a positively rotated | 


arbor, and a reel detachably secured thereto and adapted to wind 
the strips into a series of independent coils, a laterally movable 
support for the reel, and a series of positively rotated tube-forming 
rolls adapted to take a stripfrom the reel and convert it into a 
tube. (August 14, 1883). 


3962. Bale Hoop Fastenings: J. W. Allen, Man- 
chester, (id. 6 Figs.J|—The fastener is formed with a groove 
at each end and the metal projects slightly on one side of the 
groove, and to a greater extent on the other side so as to forma 
finger. The fingers prevent the fasteningsfrom turning. (August 
15, 1883). 

3967. Insulating Supports for Telegraph and 
Telephone Wires: S. oolf, Mexborough, Yorks. 
(6d. 4 Figs.]|—The supporting arms or projections are constructed 
of earthenware to carry the wires. Referring to the illustration, 
each arm B is moulded with an‘ enlargement B! adapted to 
partially embrace the pole and to be fixed thereto by bolts or 
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screws. Thearm is also provided with a central longitudinal pas- 
sage to receive an iron rod or bolt D traversing the pole A. The 
arm is closed at its outer end. The grooved cups E for the wires 
are carried upon a stem, the cup and stem being moulded in one 
with the arms B. The arms are preferably of a square section 
with an angle uppermost to throw off the rain. (August 15, 1883). 


968. Printing Machines: C. Pollak, London. [61. 
5 Figs.]—There are placed over the type as many colour rollers as 
colours are required. On each of these rollers are applied raised 
pieces of paper or india-rubber in such a manner that the type in 
passing over the roller touches the same only in those places at 
which the raised pieces are stuck on, (August 16, 1883). 


3973. Apparatus for i , Lowering, and De- 
taching Ships’ Boats: J. H. SDarry, London. [éd. 
20 Figs.|—The point of suspension of the single davit is outside 
that of the hinge at its foot, and is controlled by aslide or cylinder. 
The boat is lowered by means of two sheaves fast on a spindle, and 
furnished with corrugated sides and grooves to nip the rope. The 
blocks are attached to slip links. (August 16, 1883). 


3990. Brakes for Wheeled Vehicles, &c.: J. S, 
Humberstone, Brentford. (6d. 12 Figs.]—The removable 





brake block has a dovetailed groove or equivalent shaped rib on 
the back, The block holder has an equivalent rib or groove on its 
front, and supports the brake block. (August 17, 1883). 

3996. Motors or Auxiliary Engines for Lifting, 
Steering, &c.: F. W. Scott, London. [6d, 3 Figs.|—Two 
single-acting pistons are united by a rack gearing with a pinion on 
the shaft of the pitch chainwheel. A four-way cock is provided 












































for admitting the motive fluid to either end of the cylinder. Re- 
ferring to the illustrations, the pistons B are united by a rack C 
gearing with a pinion onthe shaft E of the pitch chainwheel H. 
The motive fluid is controlled by means of the four-way cock. 
(August 17, 1883). 

4000. Ore-Roasting Furnaces: H. H. Lake, London, 
(T. Walker and J. F. Carter, Philadelphia, U.S.A.) [6d. 11 
Figs.)—The object is to continuously desulphurise, oxidise, and 
chloridise properly prepared ores, and also to generate sulphurous 
acid fumes from pyrites. The ore is fed by means of a feed pipe, 
and is spread in a thin sheet by means of vanes or rakes, and 
gradually descends by passages from one retort to a lower, and is 
finally discharged. The fumes from the retorts are carried off 
into side dust chambers by passages which are provided with 
dampers. Openings for the entrance of air are provided at one 
end of each retort. The vanes or rakes are driven by means of 
horizontal pipes extending through each retort and operated by 
cog-wheels. Water is caused to circulate through the hollow 
shafts. (August 17, 1883). 


4002. Apparatus for Grinding or Reducing Ores, 
Phosphates, Quartz, &c.: J. Wood, West Stockwith, 
Notts. (6d. 2 Figs.J}—The runners have a very narrow face or 
periphery, and run in a perforated pan, the perforations of which 
are made to taper downwards and outwards. The crushed mate- 
rial is passed by an elevator toa box in which a partial vacuum 
and induced current is created by an exhaust fan. The material 
falls upon a series of inclined partitions when it meets the current 
of air. The coarser particles pass by a shoot to the revolving pan. 
(August 17, 1883). 


4005. Promoting the Surface Combustion of Fuel in 
Steam Boiler Furnaces: A. M. Clark, London. '(£. Sloper, 
New York, U.S.A.) (6d. 3 Figs.|—A broad thin stratum of steam 
is distributed over and intothe whole surface of a fire in conjunction 
with a similar stratum of heated air. (August 17, 1883). 


4007. Internally Fired High-Pressure Steam Gene- 
rators, &c.: F. Livet, London. [6d. 5 Kigs.}|—The in- 
ternally fired high-pressure boilers are composed of two or three 
cylinders with internal flues so arranged that the major portion of 
the cylinders are exposed to the heated gas and expanding con- 
tinually from the end of the furnace to the damper flue. The 
side flues are formed with a segmental invert terminating at the 
centre of the cylindersin division walls surmounted by semicircular 
or triangular coping capable of being removed, the weight of the 
boiler being supported on cast-iron saddles. The crown of the 
furnace tubes rises and falls again over the bridge. (August 18, 


4010. Agro for Trimming or Delivering Grain, 
&c., from Elevators or other Sources over Different 
Parts of a Quay or other Area: I. A. Mack, Liver- 
pool. {6d. 3 Figs.|—This comprises a hopper or chamber into 
which the grain is delivered in combination with telescopic spouts 
radiating from the hopper, and provided with doors or valves to 
regulate the delivery. The spouts are attached by ball-and-socket 
joints, and supported at their other ends by ropes. (August 18, 
1883). 


4011. Packing for Piston Rods, Spindles, and other 
Similar Moving Parts of Machinery Requiring 
Tight Joints: H. Harper and J. H. Chapman, 
London. (4d.)—The packing consists of a central core of cork 
with an outer covering of asbestos or spun material. (August 18, 
1883). 

4013. Furnaces to Steam Generators: C.D. Abel, 
London. (J. Ferrando, Genoa). (6d. 27 Figs.|—The deep fire- 
bars are placed in a transverse direction, the air being thus caused 
to pass up between them and the fuel more or less vertically, 












































before being deflected by the draught towards the fire bridge. The 
bars are constructed of uniform depth and = to the same extent 
into water. Holes are made through the web or lower part of the 


bar, so that air can pass right through all the bars. Referring to 








the illustration, the bars f dip into the water tank d, and the air 
draught is promoted by an injector. (August 18, 1883), 

4014. Apparatus for Shipping, Unloading, and 
Moving Grain, Seed, and Similar Matters: R., A. 
Sacre, West Kirby, Cheshire. (6d. 9 Figs.|—The appa- 
ratus for depositing elevators in the hatchways of vessels consists 
principally of a sheer frame hinged to a turntable and pro- 
vided with a jib hinged to a part fitted to be moved up and down 
the sheer frame, and having its outer end connected with the 
elevator, the whole mounted on a barge and provided with actuat- 
ing tackle. The elevators are formed in sections jointed or hinged 
together. (August 18, 1883). 


4019. Manufacture of Horseshoe Nails: S. S. 
Allin, London. [6d. 6 Figs.|—The heated rod is fed to a pair 
of rolls which reduce the portions of the rod which become the 
shanks and points of the nails, leaving the top of the heads un- 
reduced. From these it is passed to the next pair from which it is 
delivered into the mould, the action of the rollers being timed to 
do this when the cams raise the hammer. As the hammer 
descends, the anvil is moved into its place under the mould, and 
the knife, which is attached to it, cuts off the nail, closes the large 
end of the mould, and furnishes a stay against which the action of 
the rocking hammer worked by an eccentric presses up the head. 
(August 20, 1883). 


4025. Arrangement of Boilers, Engines, and Pro- 

ellers for Ships, &c,: C. H. Simpson, Bushey, 

erts. [ 6 Figs.|—The boilers, cylinders, principal parts of 
the engines and propeller floats are arranged in a drum inside a 
ceasing which is open below, and communicates with the external 
water through the bottom of the ship. By turning the casings the 
vessel is steered. (August 20, 1883). 

4028. Apparatus used for Covering Wire with 
Plastic Material, &c.;: E. T. Truman, London. [4d.)— 
This has reference to covering electrical conductors and other wires 
with gutta-percha or other like plastic material. The wire is caused 
to rotate on its axis during its passage through the covering chamber 
or nozzle. The plastic material passes from the forcing machine 
along a tube or channel which has an opening through which 
the necessary portion passes to the chamber or nozzle, while 
the remainder enters an overflow pipe and returns to the forcing 
machine. Means are provided for regulating the supply to the 
chamber or nozzle. (August 20, 1883). 


4029. Constructing and Fitting the Seats of Ships, 
&c., to Render them Available as Life Buoys or 
Rafts in Case of Need: E.S. Copeman, London. [éd. 
5 Figs.|—The seats are constructed of two frames or grates hinged 
together so that in their normal position they form a seat, each of 
the frames being fitted with closed metal tubes, rolls of cork or 
other means of imparting buoyancy, the whole arrangement 
being such that when the two frames are opened on their hinges 
and secured, the apparatus becomes a life buoy with the buoyant 
portions at the outside and the open framework in the middle. 
(August 20, 1883). 


4032. Galleys and Frames for Holding Set-up 
Type: J. Heywood and R,C. , Manchester. (6d. 
2 Figs.J)—Bars are connected together by means of links which are 
hinged by their two ends to the two bars, so that when one bar 
is moved endwise the other bar is moved at right angles to the 
first bar, so as to clamp thetype. (August 20, 1883). 


4033. Appliances for Heating Steam Boilers: H. 
Lane, London. [6d. 2 Figs.}—The baffle plates are of a 
modified YW shape in section, the two sides being curved and 
forming YY channel plates, the object being to cause the gases to 
pass the tube transversely to their length. (August 20, 1883). 


4039. Hand Grip for Breechloading Rifles and 
Guns for Military and Sporting ses: S. Bex- 
field, Stoke Newington. (6d. 1 fi.)—The hand grip is 
made of wood, metal, ebonite, or vulcanite, and in the groove is 
attached a preparation of asbestos to prevent the heat of the barrel 
being communicated to the hand. (August 21, 1883). 


4042. Furnaces: J. West, Manchester. [10d. 6 Figs.) 
—An arched chamber or furnace is formed under the retorts, and 
is provided with openings for feeding the furnace and for clinker- 
ing. Inthe arch are a numberof small holes. Passages are pro- 
vided on each side of thechamber, one for conveying away the 
hot gases after heating the retorts and the other for conveying 
atmospheric air to the retorts. The course of the gases is regu- 
lated by projecting bricks or tiles. (August 21, 1883). 

4043. Manufacture of Explosive Compounds: J.C. 
de Castes, Manchester. (4d.)—This consists in a mixture of 
bran or other form of cellulose, ter-sulphide of antimony or 
natural sulphide of antimony, and a saturated solution of chlorate 
of potash. (August21, 1883). 

4046. GasMotors: D.Clerk, Glasgow. [6d. 11 Figs.] 
—The gas motor is provided with a receiver for holding a combus- 
tible mixture of gas and air under pressure. The receiver is 
charged by the motor itself prior to its action being stopped, and 
communicates with the motor through one or more pipes or pas- 
sages and valves. A stop valve is fitted close to the receiver in 
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addition to the other valves to prevent leakage from the reservoir. 
This is shown applied to gas motors of the kind described in Speci- 
fication 1089 of 1881. Referring to the illustrations, which show 
one modification of the apparatus, the receiver is connected to the 
motor bya pipe 8, on which is a stop valve 9. At the junction of 
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the pipe 8 and the passage 5, between the displacer and motor 
cylinders, there is fitted a three-way valve box and valve 25, shown 
to an enlarged scale in Figs. 1 and 2. This valve is operated by 
the handle 26. As shown in the figures there is a clear connexion 
between the two cylinders, but on giving the valve a quarter turn 
the port 30 in communication with the receiver pipe 8, is made to 
communicate with the displacer cylinder or the motor cylinder 
accordingly as the valve is turned in one direction or the other. 
On the receiver pipe 8 is a valve box containinga check valve which 
can be held open when desired to start the engine. Another 
modification of the starting apparatus is described and illustrated. 
(August 21, 1883). 

4050. Augers and Bits: H. J. Haddan, London. 
(H. E Fuller and E. C, Bramhall, Washington, U.S.A.) 6d 
3 Figs.)—This consists principally in the combination with curved 
or downwardly arched cutters of depending guide spurs or cutters. 
(August 21, 1883). 

4054. Universal Joints: W. G. Edmonds, Devon- 
port, Devon. (R. Edmonds, Norfolk, Virg., U.S.A.) [6d. 
5 Figs.]—Pivotted clutch devices extend into a sectional concave 
bearing and engage with the groove of a circumferentially grooved 
ball within the bearing. Referring to the illustration, the shaft E 





terminates in aspherical head in which is a groove extending all 
round the head asshown. Pivotted clutch pins m fit into round 
holes in the outer casing A, which is formed of two hemispheres 
secured together by bolts. A circular recess is made in one hemi- 
sphere so as to allowfree play for the shaft E. The extensions of 
the pins m fit into the groove inthe head. (August 21, 1883). 


4055. Propulsion of Vessels on Water or through 
Air and Apparatus therefor: H. Imray, London. 
(E. Oppikofer, Blumenegg, Switz.) [10d. 16 Figs.]—This consists 
mainly in causing a body of considerable mass to travel longitudi- 
nally backwards and forwards on the vessel in such manner that 
the vis viva of its forward motion is communicated to the vessel, 
which is consequently also made to move forward. (August 21, 
1883). 


4061. Manufacture of Commercial Products Re- 
sulting from the Operation of Galvanic Batteries: 
G. C. V. Holmes and S,H. Emmens, London. ([4d.|—The 
nitrogenous fumes from galvanic batteries are oxidised in an in- 
closed chamber to form nitrate and nitrate of ammonia. The 
fumes may be dissolved in ferrous sulphate for storage. The 
spent fluid from the negative cells of one battery are treated by 
allowing the suspended matter to settle and subsequently drawing 
off the fluid, or it may be mixed with bones, phosphate of lime, 
urine, blood, &c., to form chemical manure. The spent zinc solu- 
tion is saturated with scrap zinc to produce an electrolyte for zinc 
deposition. This solution may be used to peroxidise lead plates 
or for the production of a pigment, or serve as a material for pro- 
cucing metallic zine or zinc salts, (August 21, 1883), 


4062. Ro Pumps: S. George, London. [4d.]— 
This comprises a disc, drum, or cylinder, having teeth or projections 
fitting into recesses in a drum valve rotating on an axis parallel 
to that of the disc. The drum is contained within a suitable 
chamber. (August 21, 1883). 


4067. Machinery for Splitting or Breaking Wheat 
or other Grain; H. Simon, Manchester. (H. Seck, 
Dresden). (6d, 4 Figs.)}—A grooved cylinder operates in combi- 
nation with a toothed or serrated cylinder or roller in such manner 
that the grain lying in longitudinal direction in the grooves of the 
cylinder, projects partly out of the same, and in this position is 
cut orsheared by the action of the toothed cylinder and the edge 
of the groove. The grain is brought into the required longitu- 
ay position by being passed underneath acloth. (August 22, 
883). 


4071, Galvanic Batteries: O. C. D. Ross, London. 
(6d. 5 Figs.|—The discharge of the liquids in the cells is effected 
by means of holes in the sides or bottom of the trough containng 
the cells ; the holes lead into the several cells, and on the outer 
sides are connected by flexible tubes with a series of vertical 
tubes connected toa horizontal main pipe, one end of which is 
provided with a tap. The height of the vertical tubes and main 
pipe can be moved so as to occupy a position so that the cells can 
either be filled or emptied through the main pipe. The discharge 
of the cells may be effected (1) by means of an exhaust pump con- 
nected witha main pipe, or having a number of branches leading 
into each cell, or (2) by an arrangement of syphons which are con- 
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nected with an elastic ball and stop-cock. The slabs or plates 
dividing the cells are made wholly or partially of porous carbon, 
which may be corrugated and serve as the negative element. 
The cells are usually divided in such a manner that there is an 
alternation of two, four, or six porous diaphragms between every 
two solid partitions or non-porous diaphragms, The carbon cell 
of a zine-carbon battery is charged with one part of nitric acid, three 
parts of water, and four and a half parts of hydrochloric acid or 
three parts of sulphuric acid. Referring to the illustration, the 
glass tubes c jointed to the horizontal main tube d are connected 
to the cells by means of the india-rubber tubes b. The tubes cand 
d are connected to the frame g, which can be retained in the re- 
quired position by a quadrant and rack and pawl. (August 22, 
1883). 


4078. Miners’ Safety Lamps: S. Pitt, Sutton, 
Surrey. (H. Pieper, Liége, Belgium). [6d. 11 Figs.]—The 
safety lamp is so constructed as to require to be lighted after it 
has been securely closed, the lighting being effected by the aid of 
electricity, and also so as to be put out if the lamp isopened. Re. 
ferring to the illustration, the sides of the oil reservoir O are con. 
tinued downwards to form a casing, within which is a secondary 





battery G. The oil reservoie is surrounded by and secured by 
means of the ring P, to the casing I. The spindle by which the 
wick is raised and lowered passes through a slot in the casing. 
The casing I is closed by a plate H, which has two notches M 
(Fig. 2) formed at opposite sides of its circumference, and lugs 
project into these notches when the plate H is being inserted into 
its place, and by giving the plate a partial turn the lugs serve to 
hold it up. The plate H carries a tube N, which surrounds the 
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wick tube and acts as an extinguisher when the lamp is opened. 
One of the poles of the secondary battery G is connected to the 
central screw rod a, and so with the body of the lamp and the arm 
b (Fig. 2}, the other pole being connected to the telescopic rod d}. 
On turning the arms b b! by means of the slide R, so that the 
spiral wire between the arms b b! comes over the wick, the insu- 
lated rod d'! makes contact with the insulated arm b!, and the 
spiral is rendered incandescent. (August 22, 1883). 


4080. Arrangement and Construction of Gas Motor 
Engines: S. Griffin, Bath. (8d. 14 Fiys.|—The motor cy- 
linder is provided with a clearance space at one end into which 
the uniform mixture of air and gas, or explosive compound, is 
drawn, and afterwards compressed and fired. The slide valve 
admits the explosive mixture to the cylinder, and afterwards 
fires it and makes one stroke to three revolutions of the engine. 
The operation is as follows: During the first portion of one out- 
stroke, the explosive mixture is drawn in, in just sufficient quan- 
tity to fill the compression space, this is followed by air until the 
stroke is completed. At the next instroke the air, together with 
any products of combustion, is expelled, and the mixture driven 
into the compression space. At the next outstroke, explosive 
mixture is drawn in during the whole strcke, and compressed 
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during the next instroke. The mixture is then fired. The ex- 
haust port is situated at the extreme end of the clearance or com- 
pression space, and the inlet port is situated close to the piston 
end of thesaid space. The illustrations show clearly the construc- 
tion of the cylinder. A cam is arranged to open gas valve during 
a portion of one stroke, and the whole of the next stroke of the 
piston. The governor, when the speed becomes too great, discon- 
nects the gas valve from the cam. The cylinder may be con- 
structed with a clearance or compression space at each end, the 
piston rod passing through a stuffing-box, in which case there will 
be an impulse given to the pistons during every one and a half 
revolutions of the crankshaft. The exhaust valves are opened by 
means of levers fitted on the end of a hollow shaft through which 
a second shaft passes having levers at each end, the levers at one 
end of both shafts being actuated by a set of cams, and the levers 
at the other ends actuating the exhaust valves at the ends of the 
cylinder. (August 23, 1883). 


4088. Steam Generators and their Furnaces: H. 
C. Bull, Liverpool. [1s. 4d. 30 Figs.]—This relates to boilers 
for generating steam and in furnaces therefor, which furnaces are 
so construccted and fitted with apparatus as to form combined gas 
producers and combustion chambers, and are worked on the “ gas 
firing” principle. (August 23, 1883). 


4100. Steam Traction Locomotive Cranes: T. 
Aveling, Rochester, and W. D. and S. Priestmann, 
Kingston-on-Hull. (6d. 5 Figs.|—This consists in providing 
such cranes with appliances for working self-acting grabs, buckets, 
and similar tools. (August 24, 1883). 


4114. Casting Boxes Employed for Producing 
Stereot; Plates for Rotary ting Machines: A. 
Sauvee, London, [10d. 6 Figs.J—A bar is fitted in a groove 


formed the whole length of the core of the casting machine, and is 
caused to recede within the groove as the casting box is being 
— for the purpose of leaving a clearance beneath the line, 
along which it is required to separate the ‘‘ jet” from the stereo- 
type plate cast around the core. (August 25, 1883). 

4123. Machinery for Crushing Coal, Clay, Lime, 
&c.: C, Sheppard, Bridgend, Glam. [4d. 3 Figs.|—The 
rolls (three in number) are arranged so as to reduce the coarser 
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portion of the material to a suitable size by passing it between two 
of the rolls, whereby it is enabled to pass readily between one of 
the rolls and the third roll in order to further reduce the material, 
the third roll being driven by frictional contact. (August 25, 1883), 


4175. Method and Apparatus for Connecting the 
Pipes used on Railway Trains for Tes 





Fluid Pressure to ork Brakes or Signals: J, 
Imray, London. ((.' Westinghouse, Pittsburg, U.S.A.) [6d, 
2 Figs.)|—A double-jointed metallic pipe is introduced between the 
pipe of each carriage and the half coupling connecting it to that 
of the next carriage. (August 29, 1883). 


4189. Machinery for Shaping or Dressing Wood, 
&c.: J. Wetter, London. (J. C. Schmidt, Leipzig, Saxony), 
(4d. 5 Figs.)—This comprises a workbox movable up and down in 
front of a cutting tool, and adapted to hold and secure one or more 
blocks or pieces of the material to be treated. The box is adapted 
to move periodically sideways to prevent the work from touching 
the cutting edge during the up motions. (August 30, 1883). 


4510. Apparatus for Raising Sunken Vessels and 
other Heavy Bodies from e Bed of the Sea or 
River, &c.: A. C. Henderson, London. (/. B. Picot, 
Nantes, France}. (6d. 2 Figs.}—A number of buoys are filled 
with water to sink them, and are then fastened around the vessel 
or body to be raised, and are emptied of water and filled with air 
so that all the buoys act simultaneously. The construction of the 
buoys is also described. (September 21, 1883). 


5627. Multiple Pumps: A. W.L. Reddie, London. 
(D. S, Hines, Brooklyn, W. A. Perry, Bay Ridge, and C. C. 
Worthington, Irvington, N.Y., U.S.A.) [6d. 3 Figs.J—This 
consists of a number of independent pumps so constructed as to 
be interchangeable both as a whole and as to each particular 
part. Each of the pumps is provided upon its opposite sides 
with openings which are adapted to receive the stuffing-box of 
either the plunger or the plunger-rod, and also with openings by 
which the induction pipe can be attached at either side. (December 
4, 1883), 

5632. Construction of Gas Engines: L. H. Nash, 
Brooklyn, U.S.A. (6d. 15 Figs.)—The air only is compressed 
within the forward end of the cylinder, and is discharged into a 
storage chamber, and thence into an air-tight vessel containing a 
volatile liquid fuel, which is thereby evaporated and the gas con- 
veyed to the valve system for operating the engine. In a three- 
cylinder engine the air storage chambers of each are in communi- 
cation with One another. Referring to the illustrations, each 
cylinder B has cast with it a surrounding storage chamber D and 
a chamber W for the circulation of water at the forward end. The 
chamber D is in communication as shown, Each cylinder has 
formed on its inner end an open part forming a bearing for the 
trunk rod R, and surrounded by the water chamber W. Each 
cylinder has mounted on its outer end a hood or cap J, separated 
from the cylinder by a non-conducting packing such as asbestos, 
and enveloped by a non-conducting cover. The piston P has a 
suitable packing, and works within the cylinder proper. A hood 
or hollow cap H is secured to the piston, and is separated from it 
by a non-conducting packing, and works within the cylinder and 
hood without touching. The rods I are jointed to the connected 
rods F, to the swinging tierods E, and to the hollow rods R. The 
rods F bear upon the crank-pin. Each cylinder has a pair of con- 
trolling valves, shown in Fig. 2. In the operation of the valves, the 
piston being on its return stroke, the waste products pass from the 
cylinder into the passage (Fig. 2) and out to the atmosphere at 14. 
The air for the charge enters at the same time through the ports 13 





and passes from the ports 6 to the ports 5 and to the forward end 
of the cylinder. At the end of the stroke compressed air from 
the chamber D enters the hood J through the ports 3, 2, 7, and 
is exploded, and the air in the forward part is then forced by the 
ports 5, 4, 8, and 9 to the storage chamber. The cut-off is effected 
at the desired instant of the stroke by the valve U, the valve V 
being arranged to operate its ports during the full period of the 
stroke. The valve U also admits the compressed air at the de- 
sired time. The air-tight chamber containing the liquid fuel is 
connected at its bottom with the storage chamber D and at its 
upper part with the engine supply pipe. The admission of the 
gaseous fuel from the air-tight chamber is controlled by two sepa- 
rate valves operated by suitable connexions from the main valve ; 
one valve serves to open the port through the full period of the 
stroke of the piston and the other operates to cut-off at the same 
instant that the air is cut off by valve U. The electric wires in 
the passage c for igniting the mixture are placed so that one wire 
is in the flowing stream of the fuel, and the other just outside this 
stream, so that the spark must pass the point where the gas and 
air are mixed, Means are provided for altering the throw of the 
eccentrics by which the cut-off can be adjusted and if desired the 
engine reversed; the eccentrics having a slot passing through 
their centres and sliding upon a flat portion of the engine shaft. 
The connexions of the piston rods ,with the crank-pins consist of 
strips bolted together at each end and between which are fitted 
metal pieces which abut together at their middle upon a tapered 
key. (December 4, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Hvupson’s Bay.—Mr. Drummond, of Winnepeg, has just 
returned to Ottawa from England. He had an interview 
with Mr. Norquay, Premier of Manitoba, regarding the 
navigation of Hudson’s Bay, and the construction of a 
railway from Winnepeg to Fort Churchill, stating that 
English capitalists are willing to furnish money to build 
the line, and to establish a line of steamers to navigate 
the bay. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Last week we gave a brief notice of the opening 
proceedings of the twenty-fifth annual session of 
this Institution, since which time the meeting has 
been brought to a termination after the usual three 
days’ sitting. The members are to be congratulated 
on the success of the session, and the high pro- 
fessional and scientific value of some of the papers 
contributed. Many of them, indeed, were worthy 
of a better fate than to be received and discussed 
in the manner they were. In saying this, we do 
not mean that those who took part in the discussions 
were not, on the whole, competent to handle the 
subject ; but no man, let his scientific attainments 
be what they may, can adequately criticise such 
papers, for instance, as those read last week by Mr. 
Denny, Professor Elgar, or Mons. Daymard, with- 
out a fair amount of quiet study. 

In all cases this year printed copies of the papers 
were in the hands of members during the reading, 
but in many instances these copies apparently were 
only received from the printers shortly befere the 
time they were required for distribution. It seems 
a pity that the executive does not rule that papers 
must be sent in earlier so that there may be time for 
them to be printed and distributed to members at 
least a week before the meetings. There is no reason, 
so far as we can see, why this step should not be 
taken. If a hard and fast line were drawn by the 
Council, contributors would find they were com- 
pelled to conform to the rule, and although perhaps 
one or two papers might be lost the first year, 
such a sacrifice would be well made to secure a 
more effective discussion of those that remained. 
We are convinced that time would be saved by such 
an arrangement as this, for speakers, by being able 
to prepare their speeches beforehand, would not be 
so discursive and repeat themselves in the way that 
is too often typical of impromptu orations. Perhaps 
the Naval Architects are no worse than many kin- 
dred societies in this respect ; but the meetings of 
this Institution are held only once a year, and a 
great deal of business has thus to be compressed 
within a short space of time. As an instance of 
what 4 discussion should be to do full justice toa 
valuable paper, we would mention that which fol- 
lowed the reading of Mr. Thornycroft’s paper on 
torpedo boats, and which ran through three of the 
weekly meetings of the Institution of Civil Engi- 
neers. We are aware that, on account of the cha- 
racter of the meetings of the Institution of Naval 
Architects, it would be impossible to give so much 
time as this to the consideration of a single contri- 
bution, but the papers might, surely, be printed a 
week earlier than they are at present. We have 
been led to comment on this subject at some length, 
as, after the remarks made by Lord Ravensworth 
last year, we had hoped that something more might 
have been done in this direction. 

Aw Exvecrric LAUNCH. 

Following Mr. Samuda’s paper on the Riachuelo, 
which we printed last week, Mr. Yarrow read, 
at the meeting on Wednesday the 2nd inst., a 
paper on the electrical launch which attracted so 
much attention on the Thames last year. Princi- 
pally from the fact that the boat had been previously 
described at the meeting of the British Association 
at Southport, and also before the Society of Arts, 
the discussion was of more interest than the paper 
itself. The boat is 40ft. long and 6ft. wide. The 
weight of the hull is 2 tons. The storage cells 
weigh 2 tons and 56 lb., and the dynamo, shafting, 
stern tube, and propeller, 10 cwt.* 

Mr. Yarrow says that a return of 45 to 50 per 
cent. of the power required to charge the cells 
may ultimately be obtained for driving the launch. 
By a careful husbanding of the power the boat 
could be kept running for six hours. The best 
result obtained with six persons on board, and a 
displacement of about five tons, and with 71 cells 
in circuit, was 6.9 knots, the revolutions of the 
motor being 674 per minute. Each cell when fully 
charged weighs 56 lb., and is stated to be equivalent 
to one net horse-power for an hour developed on 
the shaft ; but Mr. Yarrow believes a considerable 
reduction from this estimate must be made in 
actual practice. The time occupied in charging 
the accumulators should be about 25 per cent. longer 
than that of the giving off process, so that if the 
boat be required to run for six hours the charging 
should occupy seven and a half hours. The process 


* A detailed description of this launch will be found on 
page 66 of the last volume of ENGINEERING. 








can be effected more rapidly, but a loss of power 
will result. The leakage of electricity when stand- 
ing is estimated at from two per cent. to ten per 
cent. aday. Mr. Yarrow sums up the advantages 
and disadvantages of the electrical system of pro- 
pulsion for boats, as compared with steam, as 
follows : 

For the system : 

1. Entire absence of noise. 

2. Great cleanliness. 

3. The whole of the boat available for passengers 
or cargo. 

Against it are : 

1. The difficulty and delay in frequent charging. 

2. Greater first cost. 

3. Greater cost of working, if an engine has 
especially to be laid down for charging. 

The discussion on this paper was opened by 
Admiral Selwyn, who, in the course of a speech of 
great length, made some original statements on the 
subject of electrical science. Mr. W. H. White 
stated that a year ago he went into the question of 
applying electricity to a second-class torpedo boat, 
and came to the conclusion that it was not possible 
to do so successfully. Mr. Morgan pointed out that 
torpedo boats proper are not the only ones fitted for 
purposes of torpedo warfare, but that the smaller 
ships’ boats, such as steam pinnaces and cutters, are 
arranged for carrying spar torpedoes, and that if a 
36ft. pinnace could be supplied with storage batteries 
for electrical propulsion so as to get a speed of 9 
knots an hour, an immense advantage would be 
gained in its aggressive power. He was of opinion 
that a boat of this type might be constructed even in 
the present state of the subject. Such anexpression 
of opinion carries additional weight coming from an 
Admiralty constructor. Mr. Reckenzaun said that 
with a weight of 2 lb. of motive machinery, includ- 
ing shafting and propeller, one horse-power can be 
exerted on the screw shaft for one minute, there- 
fore 840 1b. would be required to drive a boat re- 
quiring one horse-power to propel it for seven 
hours ; and that if accumulators could be made of 
iron in place of lead that they would then be better 
than any motor existing. 


THE VIBRATION OF STEAMSHIPS. 

Mr. Otto Schlick’s paper ‘‘ On the Vibration of 
Steam Vessels’ —which came next—introduced a 
subject which is one of growing importance, but, so 
far as we are aware, this is the first time it has been 
fully considered, although it has been occasionally 
mentioned of late, more especially in connexion 
with torpedo boat construction. 

In ordinary running a steamship will be sub- 
jected to certain forces; the most important of 
those produced by the working of the engines are : 
The forward thrust; the turning couple of the 
engine ; the sideward pressure of the propeller ; 
the pressure of the reciprocating masses ; the pres- 
sure of the rotating masses when the position of 
their centre of gravity is out of the middle. 

These forces will set up vibrations in the more 
or less elastic hull of the ship. The time which 
such vibrations occupy is dependent on the dimen- 
sions of the ship’s extremities, which form the 
swinging masses, and the extent of the elasticity of 
the hull. Should the latter force be small, as in 
the case of a weakly constructed ship, and the mass 
great, the vibrations would be of considerable dura- 
tion, and the extremities would swing in slow 
measure ; but should the elasticity be great and the 
mass small, the vibrations would be rapid. The 
vibrations would be greatest when the time occupied 
by a revolution of the engine corresponds with the 
period of the oscillation of the vibrations. 

The phenomenon resembles the movement of a 
clock pendulum, which receives the necessary addi- 
tional power to sustain its motion through the 
small impulses it obtains from the clockwork on the 
completion of each oscillation. It is not absolutely 
necessary for the production of strong vibrations 
that their period and the revolutions of the engine 
should coincide, but it is sufficient that one of the 
numbers should be a multiple of the other. In 
illustration of this it was instanced that when a 
screw steamer is first started there is little or no 
shaking, but as the revolutions increase the vibra- 
tions are set up suddenly as if with a shock. It 
will be seen from what has been said that vibration 
does not necessarily indicate that a vessel is of 
weakly construction ; indeed the case is conceivable 
in which the vibrations of the ship may be increased 
by additional strengthening. The author suggested 
that vibrations might be lessened by reducing or 














307 
increasing the revolutions of the engines, or by 
a judicious distribution of cargo in which the 
masses might be placed in the vessel at the ex- 
tremities, in the centre, or at the nodal points 


of the vibrations. The screw may also be shifted 
on the shaft so as to alter its position relatively to 
that of the cranks. Mr. Schlick illustrated a simple 
apparatus he had devised for recording the ampli- 
tude of vibrations on board ship. It consists of an 
arm of elastic wood, such asa long boat-hook, which 
is attached to the deck at its extremity, and a short 
distance from there rests on a block of wood, so 
that the outer end of the arm or lever projects out- 
ward beyond the block, forming a somewhat acute 
angle to the deck line. On the other end of the 
lever is placed a round weight in which a hole is 
bored to contain a pencil. The vibrations of the 
vessel will be communicated to the weight, and may 
be recorded on a paper mounted on a board placed 
in a suitable position. 

In the discussion which followed, Mr. Denny 
said he thought a pencil would be of little use for 
recording the amplitude of the vibrations, but sug- 
gested one of Froude’s pens, which work vertically 
and horizontally carrying theirown ink. Theproblem 
of vibration is one of the greatest importance, and 
during the last two years one of the leading ques- 
tions with his firm has been how to strengthen the 
heel of the vessel. Plates have been rivetted to 
the stern frame or under the heel, and double 
transoms have been put in, one for the forward 
and another for the after port. Mr. Denny also 
alluded to the difficulty that arose with vessels 
having considerable sheer on account of the weights 
at each end, to which was occasionally added a 
heavy house. In order to counteract the excessive 
vibrations often present in paddle steamers, he 
said that his firm had been in the habit of using 
deep plate frames and heavy intercostal keelsons. 
Mr. Yarrow gave his experience in torpedo boat 
practice with regard to the intensity of vibrations at 
varying speeds of engines. The propeller had been 
removed from the shaft, and the engine run with- 
out it. When the revolutions were 200 per minute 
the vibration was perceptible, at 300 revolutions it 
disappeared, but when the engine reached a speed 
of 400 revolutions it became severe ; at 700 revo- 
lutions the movement ceased, but at 800 revolutions 
it againcommenced. Referring to shallow draught 
steamers, the speaker said he had built a stern- 
wheel vessel of this class, in which angle-iron re- 
placed the usual tie-bars in the hogging frame which 
gives strength to these low-sided structures. The 
vibration, however, was so great that the boat could 
not be used, and it was found necessary to take out 
the angle iron framing and put in the ordinary bars, 
which could be tightened or slackened back in the 
usual way. In America it is a regular practice to 
tighten up the tie-rods of the frame superstructure 
of these stern-wheel boats if vibration sets in. Mr. 
Samuda referred to some shallow draught screw 
vessels built by his firm. They were intended to 
run at 120 revolutions. At 80 and 90 revolutions 
the vibration was so excessive that it was a question 
whether the boats should be allowed to proceed with 
their trials, but on getting to a higher speed the 
vibrations became easy. The boats were strengthened 
in the manner described by Mr. Denny, but the only 
effect was to change the period of excessive vibra- 
tion to that corresponding toa quicker speed. Mr. 
McGregor stated that he had had some experience 
with light draught vessels, and in cases where the 
local vibrations had been excessive he had found 
great advantage in placing the engines on the boiler, 
and thus increasing the inertia of the first moving 
part. Captain Long, R.N., referred to the fact 
that in vessels under sail, very great vibration is 
often set up. In one of Her Majesty’s vessels 
which he commanded, this was very noticeable 
when sailing about 12 knots, unless the engines 
were allowed to run at an unusually quick speed. 
Mr. White referred to the trials of the Iris, saying 
that during the progressive trials at 14 knots there 
was no vibration, at 164 knots it was considerable, 
while at the highest speed 18; knots it again dis- 
appeared. 


Tue STABILITY OF VESSELS. 


We have now to deal with the meeting on Thurs- 
day morning, the 3rd inst. It was generally anti- 
cipated that the meetings of the Institution of 
Naval Architects would this year be the occasion 
for a very ample discussion of the question of 
stability. The accidents to the Austral and the 
Daphne forshadowed this contingency, but it was 
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perhaps hardly supposed that there would be as 
many as seven papers dealing with this subject. 
The first of these was by Mr. William Denny, of 
Dumbarton, and as we intend to publish this paper 
in extenso, we will at present merely indicate its 
scope. Stability curves are required for at least 
four draughts of a steamer, viz.: the launching con- 
dition; the completely finished condition, but 
without any weights of cargo, coals, or stores on 
board; the fully loaded condition with coals in 
bunkers ; and the same condition with the coals 
consumed. The labour involved in the prepara- 
tion of such curves is by the old methods very 
considerable, and naturally still more so is the 
preparation from a series of these of cross curves 
of stability. Mr. Denny’s firm has, however, 
succeeded in greatly simplifying the procedure. 
The general character of the benefits to be de- 
rived from the processes described may be in- 
ferred from the following. 
stability are constructed at one draught or displace- 


Ordinary curves of , 
| portant memoir by a French naval architect, Mons. 


(For Description, see Page 315.) 


ment, the length of the righting arm varying with 
the angle of inclination. The proposed cross 
curves are, however, drawn each for a given angle 
of inclination, and the length of the righting arm 
varies with the displacement. With such cross 
curves in numbers sufficient to cover angles in 
intervals at 10 deg., 15 deg., and 20 deg., and rang- 
ing throughout all the draughts or displacements 
from the launching to the loaded condition. Ordi- 
nary stability curves at any draught and with any 
height of centre of gravity, can be easily and 
rapidly obtained. It is proposed that these curves 
shall do for curves of righting arm what was done 
for displacement and metacentric data when calcu- 
lations for various draughts were replaced by dis- 
placement and metacentric curves. The method of 
producing these curves has the advantage that it 
dispenses with all correction for the differences of 
the wedges of immersion and emersion. 
Immediately after Mr. Denny’s paper, an im- 


CRANE AT ROTTERDAM. 
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V. Daymard, was read, the subject-matter of the 
two contributions being such that it was found 
possible to discuss them together. M. Daymard’s 
paper treated the subject of stability in a highly 
thathematical manner, and with the aid of copious 
diagrams. Like Mr. Denny he recognised the im- 
portance of cross curves of stability, but he proceeded 
to form them in a very different manner, making use 
of the system of polar co-ordinates in lieu of the 
rectangular co-ordinates usually employed by naval 
architects in the graphic representation of problems 
connected with stability. M. Daymard showed on 
the vertical section of the ship, in length and in 
direction, the arms of the righting levers (the centre 
of gravity being supposed at the centre of buoyancy) 
for various draughts of water, and at different angles 
of inclination. He next conceived the idea of join- 
ing, by continuous lines, the extremities of the arms 
of the levers corresponding to the same angle of incli- 
nation, and when the curves were drawn for all angles 
at intervals of 10deg. he was able to obtain from them 
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DETAILS OF ANTHRACITE COAL 
(For Description, see Page 311). 
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DETAILS OF SIXTY-TON STEAM CRANE. 
CONSTRUCTED BY MR. LUDWIG STUCKENHOLZ, ENGINEER, WETTER-ON-THE-RUHR. 
(For Description, see Page 315.) 
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at once, with complete exactitude, and for all pos- | version. Having obtained the means of determin- 
sible cases, the usual curves ‘of statical stability. | ing the two extremities of each of these curves and 
To these curves drawn through the extremities of | of calculating in a direct and mathematical manner 
the lever arms he gave the, to English ears, ex- | as many intermediate points as he wished, the 
traordinary name of Pantocargnes isoclines—a | author prepared a sample table of calculations by 
name which the translator of the paper, we regret | means of which he could, in the comparatively short 
to observe, has retained throughout the English | time of forty hours, arrive at a complete representa- 
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tion of these curves for a ship at intervals of 10 deg. 
from 0 deg. to 180 deg., and consequently at the 


| complete solution of the problem of the stability 


of the ship at all inclinations. In the paper, 
M. Daymard makes known the principal pro- 
perties of these curves; he gives the theorem 
| which allows of their direct and rigorous cal- 
| culation, and lastly indicates the principles on 
which the calculation tables are established. Owing 
|to the exceedingly mathematical nature of the 
paper it would be neither easy nor desirable to 
follow the author through these details. 

The discussion which followed on the two papers 
to which we have referred was of an interesting 
and animated description, and was taken part 
in by nearly all the best-known scientific naval 
architects of the country. Mr. John, of the 
Barrow Shipbuilding Company, explained the first 
attempts made at the Admiralty, at the graphic 
representation of curves of stability. To Mr. 
John himself belongs the honour of having been 

| the first to represent the varying righting levers at 
different angles of inclination of a ship by a curve. 
Considerable historical interest therefore attached 
to his explanation, which however did not escape 
altogether unchallenged. Dr. Woolley, who is a 
veteran authority on this subject, and who has 
probably done as much as any man living to advance 
the science of naval architecture, reviewed both 
| papers in a very lucid speech, and showed that each 
author was, to a great extent, aiming at the same 
object. Sir Edward Reed also spoke at some length 
|in the discussion, and replied on behalf of M. 
Daymard, who was not present. Mr. W. H. White 
| contributed what was probably the most able speech 
|in the whole discussion. He gave well-deserved 
| praise to M. Daymard for the symmetry and lucid 
| arrangement of his paper, but pointed out that so 
| far as he dealt with the conditions of stability of a 
| ship at a fixed draught he had contributed nothing 
| new to the existing stock of knowledge. He also 
| threw grave doubts on the utility of calculating the 
| stability of a ship in minute detail for so many 
| varying draughts, especially for the condition in 
| which the holds are clean swept, a view, however, 
| from which Mr. Denny in his reply to the discus- 
| sion on his own paper strongly dissented. He ad- 
| vanced the case of vessels discharging cargo in an 
| open roadstead such as that of Madras, and insisted 
| that it was highly desirable that curves of stability 
| should be calculated for such conditions, a remark 
| which, however, did not touch the main contention 
|of Mr. White’s argument. Mr. Denny also ex- 
plained that the great object of his scientific staff in 
elaborating the method which he described was so 
to arrange the process that it might not be beyond 
the powers of the girls employed in the drawing 
office of his firm, who by the nature of their training 
are only capable of routine work. Sir Edward 
Reed wound up the discussion on M. Daymard’s 
paper, but his remarks had reference less to the 
subject-matter of the paper itself than to the 
speeches of Mr. W. H. White and Mr. Phillips, the 
former of whom contended that existing knowledge 
in the higher circles of scientific naval architecture 
in this country was quite on a level with that dis- 
played by the author of the paper, while both these 
gentlemen questioned the utility in practice of 
some of the processes described. Though there is 
no doubt much truth in both these contentions, it 
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was acknowledged by nearly all the speakers, and by 
none more than the two gentlemen first named, that 
the paper in question was a most elegant, systematic, 
and ably written exposition of what may be called 
the science of stability. 

The next paper, by Professor Francis Elgar, 
dealt with the subject of stability in a manner 
of much greater practical interest and importance 
to the large classes who own and work merchant 
steamers than either of those which preceded it. 
This paper, which was entitled ‘‘On the Use of 
Stability Calculations in Regulating the Loading of 
Steamers,” we print at full length on page 325. The 
author’s main objects were to point out, first, the 
form in which the results of stability calculations 
can be put before owners and masters of mercantile 
steamers so as to be of the greatest practical use in 
the loading of such steamers, and in regulating their 
stability in accordance with the requirements that 
may arise; second, the fundamental difference which 
exists between the relation of righting moments at 
large angles of inclination and range of stability to 
metacentric height in various types of steamers; and, 
third, the minimum metacentric height that may 
be regarded as consistent with safety in cases where 
range of stability and the righting moments at 
large angles of inclination are so ample as not to 
call for consideration. This paper was remarkable 
not only for its great practical utility and for the 
extreme skill with which the scientific naval 
architect adapted the teachings of his science to the 
requirements of those whose business it is to work 
vessels under the most varying conditions, but also 
for the manner in which the author made havoc 
of the much-criticised suggestion of the Wreck 
Commissioner, that masters of merchant vessels 
should be supplied with curves of stability to be 
used as guides in the loading of their vessels. 
Probably Mr. Rothery on reflection may now be 
disposed to allow that in his own case a little 
knowledge is a dangerous thing, and that it would 
age | not be less so when knocked into the 

ead of a merchant captain. Professor Elgar, 
at any rate, finally disposes of the suggestion so far 
as the present generation of captains is concerned, 
for he appears to have given the proposal a fair trial 
during the last two years, during which time he has 
never met with a shipmaster—though he has had 
to do with some of the most capable and intelligent 
of the class—who could be got to understand curves 
of stability sufficiently well to work with them in 
practice, or even to profess that he coulddoso. Nor 
is this to be wondered at when it is remembered 
that in this class of vessel the manner of loading is 
the most important condition which may affect the 
conditions of stability, the weight of the cargo 
carried being in many cases twice that of the total 
weight of the vessel together with her machinery 
and equipment. 

The discussion which followed Professor Elgar’s 
paper wasin many respects the most important and 
the most animated which took place at these meet- 
ings. After some remarks from Captain Long, R.N., 
relative to the stability of warships under certain 
conditions affected by the consumption of coals, and 
from Mr. W. B. Robinson dealing with the question 
of supplying curves of stability to captains, the 
Wreck Commissioner got up and delivered a 
speech which will be hailed with much satis- 
faction by the maritime community generally. 
Though he commenced his remarks by stating that 
he was not there to discuss any of his past or future 
(sic) judgments, and—quoting the Roman Governor 
of Judzea—said, ‘‘ What I have written I have 
written,” his speech rapidly degenerated into an 
explanation of the remarkable opinion which he ex- 
pressed in giving judgment on the Austral in- 
quiry respecting the supplying of curves of stability 
to owners and masters of merchant steamers. Ap- 
parently the sight of M. Daymard’s complicated 
diagrams which were frowning on him from the 
walls of the hall of the Society of Arts, gave rise to 
uneasy suspicions in his mind that a curve of 
stability was after all not so easy a thing to under- 
stand, under certain circumstances, as he had 
hitherto supposed. At any rate he went on to 
explain that these were not the curves which he 
referred to when he delivered the judgment in 
question, but that he contemplated rather some 
simple rules such as those which Mr. Elgar had 
explained in his paper. He further stated that the 
kind of information supplied by Taylor’s or any 
similar stability indicator came also within the limits 
of his meaning. If this be so it is a great pity that 
the explanation has been so long delayed, for the 





original statement has aroused more misconception, 
and has done more to impair the public opinion of 
the value of the type of judicial officers represented 
by Wreck Commissioners generally, than any other 
of his much-criticised utterances. It is hard to 
understand how the kind of information supplied 
by Professor Elgar can by any figure of speech be 
called a curve, but at any rate, now that Mr. 
Rothery has delivered his explanation, the public 
will not too severely criticise its form, but will 
gladly accept its substance. If this had been the 
one incident of the meetings of the Institution, 
they would not have been held in vain. During 
the latter part of his speech the Wreck Com- 
missioner was glad to escape from the subject 
of stability curves to that of well-decked steamers ; 
he mentioned that this class of vessel was not always 
provided with strong water-tight bulkheads forward 
of the bridge house or raised quarter-deck, which 
now almost invariably formed prominent features of 
their construction. He also mentioned that these 
vessels were occasionally very difficult to work in 
bad weather, owing to the crew forward being cut 
off from the officers aft sometimes for twenty-four 
hours together, but he pointed out that this evil 
was now being got rid of by carrying a flying bridge 
from the quarter-deck to the forecastle. 

Mr. William Denny followed the Wreck Commis- 
sioner, and in the course of an able speech stated 
that his firm had come to the conclusion that it was 
part of their business as professional shipbuilders to 
supply to owners who dealt with them particulars 
as to the working of their steamers, not merely with 
regard to safety, but all the points which affect 
money-making. He considered that there were seven 
points about a steamer regarding which a naval 
architect must satisfy himself, viz., her speed and 
power, her deadweight capacity, her trim, her 
stability, her measurement capacity, her steadiness, 
and her strength. His firm are preparing for one of 
the steamers which they are now finishing, a 
small folio volume giving such information on 
the first six of these points, as will enable the 
owner and captain to handle their ship economi- 
cally from the point of view of consumption of coal, 
trim and safety, as well as from the point of view 
of stability. Mr. Denny had originally intended 
also supplying curves of stability, but after learning 
Professor Elgar’s views in this respect he was 
dissuaded from so doing. Mr. Denny again drew 
marked attention, not for the first time at the 
meetings of the Institution, to the great danger 
which sometimes suddenly arises to the stability of 
a ship through the burning out of the coals, when 
the stock of coal in the bunkers had, on sailing 
from port, a centre of gravity lower than the centre 
of gravity of the loaded steamer. 

Mr. MacFarlane Gray next rose, and said that 
he could not agree with the author of the paper as 
to the difficulty of explaining curves of stability to 
captains ; he expressed the belief that much of the 
difficulty was due to the use of hard names, such 
as metacentre, which so frightened the captain as 
to withdraw his attention from the real points of 
the case, which he contended were of sufficient 
simplicity if properly explained to be readily in- 
telligible. He gave a humorous description to the 
meeting of the manner in which he was accustomed 
to explain the meaning of the term metacentre, by 
reference to a rocking cradle, a description which 
sent the meeting into roars of laughter, but which 
afterwards drew from Mr. Martell the retort, that 
most masters of ships were single men, and knew 
nothing of such things. 

After some remarks from Mr. H. H. West, who 
cordially agreed with the views expressed by the 
author of the paper, Sir Edward Reed addressed 
the meeting. He considered that there were large 
numbersof masters of ships who would feel hurt and 
insulted if they were told that if by devoting them- 
selves to curves of stability they would be unable 
to understand them. And he hoped that the paper 
would not be used for the purpose of discouraging 
them from applying themselves to the study of 
such subjects. 

Mr. Martell followed with an important speech ; 
he defended the views which he advanced in the 
Austral inquiry regarding the uselessness of sup- 
plying ships’ captains with these curves. He feared 
that any attempt at doing so would be followed by 
a tendency on the part of captains to lose sight of 
the practical experience which has hitherto guided 
them, and which has enabled them to sail their 
ships with comparative safety, which tendency 
might induce them to place reliance upon informa- 





tion supplied to them and of which many could not 
properly avail themselves. At the same time he 
cordially approved of the kind of information which 
Professor Elgar suggested should be supplied. Mr. 
Martell also sounded a note of warning on the 
subject of the great danger likely to arise from 
some builders going too far in the direction of in- 
creasing the beam of their vessels, and diminishing 
their depth, whereby an excessive stability was 
attained which was likely to prove as dangerous as 
defective stability. 

After some valuable remarks from Mr. Lawes and 
Mr. Biles, Professor Elgar replied. He attached 
great practical importance to the explanations made 
by the Wreck Commissioner, to which we have 
already alluded, and he expressed his fear that in 
many cases another view had been taken by owners 
of the meaning of his former statements, and that 
they had had the effect of causing some owners to 
go through a form which they did not believe 
in, and which has been of no practical value, 
viz., the procuring of curves of stability of 
their ships, which have not been understood by 
themselves or by their captains. It appears to 
have been thought that by doing this a form has 
been complied with, which for some reason not 
understood is essential to the safety of the ship, or 
that in the event of a casualty happening they will 
thus be held to have done all that is possible to 
guard against instability. He also referred to the 
application of mechanical arrangements such as 
Taylor’s indicator, and showed that any observa- 
tions made with these required to be made with 
great care. In determining a ship’s metacentric 
height, we deal of course with purely statical con- 
ditions, and if a ship is under way, or there is 
any motion of the sea, the figures recorded by the 
indicator cannot be compared with the figures for 
metacentric height, which we are in the habit of 
talking about. Hence the importance when deal- 
ing with such instruments of knowing the exact 
condition as to the motion of the vessel on which the 
observations are being made. 


COMBUSTION UNDER FORCED DravGur, 


Mr. James Howden’s paper ‘On the Com- 
bustion of Fuel in Furnaces of Steam Boilers by 
Natural Draught and by Supply of Air under 
Pressure” was the first set down for reading on the 
Thursday evening’s programme. This paper was 
looked forward to with considerable interest, as it 
had been said that the author had made a large 
number of experiments with forced draught, and it 
was hoped that further light might be thrown on 
the subject, especially as to the question of economy, 
which received comparatively little attention in the 
Navy trials on which Mr. Butler’s valuable paper 
of last year wasfounded. The hope, however, was 
but partially fulfilled, for, although the trials have 
apparently been made, Mr. Howden considers they 
are not complete, and proposeg to delay the publica- 
tion of the details until he has finished his experi- 
ments. Under these circumstances it can hardly 
be wondered at that the meeting showed a decided 
tendency to take the somewhat startling results he 
claimed to have arrived at cum grano. We cannot 
help thinking ourselves that Mr. Howden is some- 
what ill-advised in the step he has taken. If the 
details were sufficiently accurate and exhaustive for 
him to found statements upon which were to be 
solemnly put forward at the meeting, they were 
surely worthy of being quoted in support of these 
statements. We trust, however, that Mr. Howden 
will not allow himself to be discouraged in the im- 
portant work he has undertaken by the somewhat 
trenchant criticism his paper evoked. If the ad- 
ditional economy he may ultimately attain is only 
one-half that he now claims, the step in advance 
due to his method will be one, the importance of 
which would be difficult to exaggerate. In spite of 
the defects in this paper, to which we have made 
reference, we print it in full on another page, the 
subject being one of great importance, in addition 
to which we hope that at some future time we may 
have the opportunity of supplementing it with the 
details of the experiments which Mr. Howden pro- 
mises. 

In the discussion which followed the reading of 
the paper, Mr. Parker, who had seen Mr. Howden’s 
boiler at work, doubted if he (Mr. Howden) could 
quite reach all at once the 50 per cent. economy he 
claims. Mr. Wright, who followed, criticised the 
paper in a lucid speech, in which he gave some 
particulars of the working of the Alaska, in which 
vessel, he wasinformed by Mr. Bryce-Douglas, 2 1b, 
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of coal were burnt per indicated horse-power per 
hour. 

Mr. Marshall spoke next, and said he thought 
Mr. Howden was claiming a physical impossibility. 
The speaker referred to the Chinese war vessels 
with which he had been connected. Four boilers 
in each vessel had been tried under varying condi- 
tions, working for ten to twelve hours with forced 
draught, and the boilers were ‘‘as good as new” 
when the boats left. These boilers were of the Navy 
type, with large spaces for the combustion of the 
gases. Mr. Marshall concluded a long and interest- 
ing speech by saying that the day was not far dis- 
tant when all war vessels would be run with forced 
draught. 

After some other speakers had been heard, Mr. 
Howden replied at length, attempting to meet the 
criticisms which his paper had called forth, but 
added little that was fresh to his former statements. 
It is to be hoped that he will carry out his promise 
and at some future time make public some well 
authenticated results of the numerous trials he has 
made. The importance of this subject, on which 
our information is of a limited nature, and which 
is only now beginning to attract that attention 
which it deserves, makes it additionally necessary 
that conclusions advanced should be founded on 
unquestionable data. 


Hypraviic MAcuINery ON Boarp Sutpe. 


The next paper on the list was that contributed 
by Mr. A. B. Brown, ‘‘On the Application of 
Hydraulic Machinery to the Loading, Discharging, 
Steering, and Working Steamships.”’ This was a 
most valuable paper, well illustrated by working 
models and engravings. The latter we intend 
reproducing at an early date together with the 
detailed descriptions, which formed, as it were, an 
appendix to the paper proper, the latter alone 
being read at the meeting. This is an excellent 
plan, as Mr. Denny pointed out at a subsequent 
stage of the session. The broad features of the 
subject, which could be easily grasped whilst being 
read, were put before the meeting, and were quite 
sufficient to base a discussion upon, whilst the more 
or less intricate details of machinery will form a 
most valuable addition to the Transactions, but it 
would have been impossible for those not previously 
acquainted with the details to have grasped them 
as they were read. Such a fact was well illustrated 
at a later stage of the session, when an inventor 
read a paper which sounded like nothing so much 
as apatent specification, and which the meeting 
soon abandoned all hope of understanding and de- 
voted itself to general conversation. 

We shall now abstract the first part of Mr. 
3rown’s paper, leaving the details of machinery 
to accompany the engravings. The paper com- 
mences witha reference to a former communication, 
addressed by the author to the Institution of Me- 
chanical Engineers in 1874, when hissystem had only 
been carried out to a very limited extent. Mr. Brown 
continued by saying that notwithstanding the late 
enormous improvement in steamships, in too many 
cases the gear for discharging a ship’s cargo is no- 
thing more than the old manual winch of improved 
design with a pair of ordinary steam engines applied 
to the crank handles. Much the same may be said of 
the anchor windlass, capstan, and steam steering 
gear, comprising a multiplicity of cog-wheels, shafts, 
bearings, and joints, which, when in full swing on 
the deck of a ship, are simply intolerable on account 
of noise. A formidable evil arises also from the 
heating and cooling of the long lines of steam pipes, 
and the consequent expansion and contraction, 
causing leakages at joints, whilst bursts are occa- 
sioned by the ramming of condensed water when 
steam is suddenly turned on. Yet with all these 
disadvantages the cargo is lifted from the hold at a 
rate of only from 1 ft. to 2 ft. per second, so that 
although vast sums are spent in fuel in order to 
get a trifling addition in speed, hours may be wasted 
In port on account of the primitive nature of the 
deck machinery. The British India Association 
Steam Navigation Company were the first to give 
Mr. Brown an opportunity of fully applying his 
system in the Quetta, built by Messrs. Denny in 
1880. This vessel is 380 ft. long, 40 ft. in breadth, 
and has a hold 29 ft. deep. Her gross tonnage is 
3302 tons. The hydraulic machinery is used for 
steering, heaving the anchor, warping by capstans 
fore and aft, taking in and discharging cargo, lower- 
ing the derricks to clear cargo over the side, hoist- 
ing ashes, reversing main engines, and shutting 
tunnel water-tight door in engine-room. The 








peculiar advantage in the use of water lies in the 
fact that it is nearly incompressible, and therefore 
the machinery can be handled by unskilled men. 
The prime mover in the Quetta consists of a pair 
of compound surface condensing pumping engines 
of 100 indicated horse-power working at an 
average speed of 40 revolutions per minute but 
never exceeding 70 revolutions. Automatic start- 
ing and stopping gear is actuated by the accumu- 
lator piston. The pressure of water obtained is 
800 Ib. per square inch, and being produced by the 
steam pressure in the boiler acting on a piston or ram, 
it follows that, although the water itself is incom- 
pressible, it is yet free to move under the elastic 
force of steam of 80 lb. pressure, the relative areas 
of the steam cylinder of the accumulator and that 
of the hydraulic ram being 10to1. The water is 
drawn from a tank above the engine to which it is 
returned through the exhaust mains. In the 
Quetta two single lifts are placed at the end hatches 
and two pairs at the main hatches. These are 
of the well-known type used on shore, but are 
especially arranged to suit a steamer’s deck. They 
take up very small deck room and each will 
lift 30 cwt. through a height of 70 ft. ; those in 
pairs may be coupled by a pipe and a lift of 3 tons 
can then be made, the hydraulic system ad- 
mitting of perfectly equal strains being put 
on both chains. The speed of lifting varies 
from 3 ft. to 7 ft. per second averaging 5 ft., 
and at this high speed it is necessary to provide 
some counteracting closing action of the valves, so 
that the load may follow in proportion only to the dis- 
tance the valve lever travelsin its quadrant. With- 
out such arrangements accidents might happen, 
supposing for instance in the event of a bail be- 
coming jammed and suddenly released. This con- 
trolling motion is obtained by means of a twisted 
rod which is common to the whole system of steering 
engine, reversing and slewing of cranes, &c. It is 
well shown in the illustrations we are about to 
publish. 

On board the Quetta, four lifts working two 
hatches, discharged 1166 tons of rice, and took on 
board 150 tons of coffee in ten hours, whilst, as 
a testimony to the quietness of the system, it is 
stated that in the open roadstead of Madras sixty 
wild Australian horses were discharged in four 
hours. In extremely bad weather, when the ship is 
rolling most, the hoists are seen to greatest advan- 
tage, as it is then only necessary to float the 
weight which has to be raised, and to open the 
valve full when the load is up before there is 
time to foul the ship’s deck. The paper quotes 
Captain Travers of the Union steamship Tartar, 
who says ‘‘ we took on board in one day 1900 bales 
of wool, 400 packages of sundries, besides pas- 
sengers, baggage, and mails.” A nasty sea was 
running and everybody had to be hoisted in in 
baskets. The captain says no other gear could have 
done the work. 

In the Quetta the hatches were placed so that 
when the derricks were plumb over them they 
would not swing clear of the ship’s side. In order 
to get over this difficulty a small hydraulic cylinder 
was attached tothe mast, the ram working down- 
wards, and having a pulley attached. Over the latter 
the derrick chain passed so that the derrick could 
be raised to plumb the hatches or lowered to clear 
the side by the movement ofa handle. It is proposed 
to add two more cylinders for pulling the derricks 
round, a service which requires about twelve men. 
The hydraulic capstans for warping purposes or 
lifting heavy weights are of fifteen and ten tons 
respectively. The bow capstan is the most powerful, 
and it is connected with the windlass. It consists of 
a four-cylinder hydraulic engine of 50 indicated 
horse-power running at 60 revolutions per minute. 
The after capstan has a smaller engine, which, by 
means of differential tooth gear, gives a strain of 
ten tons on the slow moving drum, while the quick 
moving part gives one ton strain. Important advan- 
tages in such capstans are that they are immediate 
in their action and perfectly under control, neither 
is there any necesssity to cut through the deck for 
their fitting, and so disturb cabin space. The steering 
gear is fitted with relief valves, so that when a heavy 
sea strikes the rudder it will give to some extent, 
but will immediately return to its former position. 
The whole of the apparatus here briefly referred to 
will be easily understood by our readers when we 
publish the illustrations before mentioned. In cold 
weather a non-freezing fluid is added to the water 
used. This generally consists of a solution of 
calcium chloride which will not solidify at a tempera- 








ture of 30 deg. Fahr. below zero. The experience 
gained on board the Quetta shows that a donkey 
boiler, of the usual size for the ordinary steam 
winches, enables the cargo to be discharged in half 
the time. The first cost of the hydraulic system is 
stated at more than double that of the ordinary 
steam deck outfit, but judging from the foregoing 
statements there should be, we think, little doubt 
as to the ultimate economy of applying the 
hydraulic system. The British India Association 
have fitted the succeeding steamers on the same 
principle as the Quetta, two of the ships having 
ventilating fans worked by hydraulic motors. In 
addition to this Mr. Brown’s firm has fitted nine 
other steamers with this gear. 

Mr. Brown had so far exhausted the subject in 
his paper, and the meeting seemed so much in 
accordance with his views that the short discussion 
which followed was not of great importance ; in- 
deed at first it seemed doubtful whether any one 
would sveak on the subject at all. 

Mr. Westmacott, however, rose at the invitation 
of the President and gave a few interesting details 
of some screw colliers he had fitted with the 
hydraulic system of discharging cargo in 1854. In 
1865 he fitted some steam barges with hydraulic 
cranes working up to 8001lb. and 1000 lb., and 
ever since they have been put in they have worked 
well and required absolutely no repairs. The 
speaker also criticised Mr. Brown’s accumulator, 
saying that it was really not an accumulator at all, 
but a steam pump, and that the boiler was the real 
accumulator, whilst the same result could be ob- 
tained if the engines were made more powerful. 

In reply to this Mr. Brown said that no doubt 
Mr. Westmacott was right with regard to the nam- 
ing of the ‘‘accumulator,” but he applied the term 
as a matter of convenience and for want of a better. 
With regard to making the engines larger, that 
would render them heavier and more costly. Mr. 
Denny and Mr. MacFarlane Gray also added a few 
words to the discussion, alluding to Mr. Brown’s 
labours in the highest terms. 

The two remaining papers at this sitting were 
‘*Cast Steel as a Material for Crankshafts,” by 
Mr. J. F. Hall, and ‘“‘ Repairs to Steamship Ma- 
chinery,” by Mr. A. K. Hamilton. We shall deal 
with these papers, and those which were discussed 
at the Friday’s sitting, next week. 





AN AMERICAN COAL BREAKER. 
(Concluded from page 164). 

Ir is obvious that in separating the coal, as many 
shutes are required as there are classes of delivery. 
At most collieries water is only used in the course of 
preparation during the early stage, and at the mud 
screen, as already mentioned, but where the anthracite 
is very hard, the practice prevails of washing it con- 
tinuously at every stage, water being supplied freely 
for this purpose to all the screens. 

From the foregoing it will be readily understood 
how elaborate and costly a process is the preparation 
of anthracite coal for shipment, and it is not only the 
operating expenses in the breaker which have to be 
considered, but the amount of waste also, which is 
an unavoidable accompaniment tothe process. Beyond 
the large percentage taken to the culm bank, amount- 
ing to about one-fourth of the whole quantity raised, 
and containing necessarily along with the slate a con- 
siderable proportion of coal, there is the waste pro- 
duct arising from the preparation, and this ranges 
very high even under favourable conditions of ma- 
terial and treatment. Pieces too small to find a 
market and the dust produced by the attrition of 
the vast masses of coal flying constantly through 
the breakers, at a high rate of speed, have in the 
course of years formed masses of incredible magnitude, 
which have transformed the very aspect of the country 
round the breakers, into hills often grass covered, and 
in which trees of considerable size have even found a 
footing. Up to the present time all this has been 
practically a waste product, although of late years 
attention has been seriously turned to the utilisation 
of this pure but hitherto unmanageable coal for pur- 
poses of fuel. 

Having thus given some general idea of the operations 
required for preparing anthracite coal for the market, 
we may consider in more detail one or two of the best 
examples of breakers. The coal breaker which we 
illustrated in a two-page engraving in our issue of 
February 22, and by a two-page plate in our present 
number, is an example taken from the collieries of Mr. 
Eckley B. Coxe, in Lucerne County, Pennsylvania, and 
is probably one of the most perfect that could be selected. 
It is situated at the outlet of a slope of which the in- 
cline of the breaker, reaching to the top of the build- 
ing, forms a continuation. The wagons on arriving 
at the foot of this incline, are attached by a chain 
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passing up it over rollers, and around a sheave at the 
top, and so down to the drum of a hoisting engine. 
At the top of the incline is the dump, and above it a 
slope of somewhat steeper pitch, nearly to the top of 
which the wagons are hauled. The pin securing the 
end door is then removed, and the coal is discharged 
upon the dump. The empty wagon then runs down 
the track by which it came, and on arriving near 
the bottom, it strikes a spring latch, which switches 
the wagon off on to another line of rails, by which it 
returns to the mine. The incline is provided with a 
double track, on which the wagons are constantly pass- 


ing to and fro, the time being so arranged that they | 


shall not cross each other at the switching place. The 
coal deposited in the dump is just as it leaves the 
mine, containing, besides slate, parting stone, and other 
impurities, a considerable quantity of dust. This all 


slides together down the first incline, which can be | 


closed at its upper end by a gate, worked from a 
lever, as shown in the longitudinal section. Below 
this gate are the first set of bars, placed 3hin. 
apart, and here the first work of division takes place, 


part passing through the bars, and the remainder | 


travelling onwards over them. What falls through is 
received into the so-called mud-screen pocket, the 
lower part of which is closed by agate ; this gate gives 
access to the hopper leading into the mud screen. We 
may follow this portion of the coal on its way through 
the breaker. Water is plentifully supplied to this 
screen, and the coal is thoroughly washed before it 


falls through to be subdivided, and in the course of | 


this process it passes over at least six chutes and 
through three screens. The largest size, which passes 
over all the meshes of the screen, is received upona 
chute D! (see the two-page plate of our issue of 
February 22), in sliding down which the slate is re- 
moved by hand. The coal passing through the 3 in. 
meshes of the screen, falls upon the apex of a double 
inclined plane, shown in the drawings, and it is directed 
in about equal proportions upon the west chute P and 
the east chute R, where it falls into screens Nos. 1 and 
2, and is further washed and sorted by passing through 
the meshes of the screen. Screen No. 1 also receives 


the coal passing through the 2 in. meshes of the mud | 


screen, while that which escapes through the ? in, 


meshes is taken by chute F to the pea-coal screen, | 


where water is added, and the coal is divided into two 
sizes, the pea-coal passing through the 4 in. meshes, 
and the buckwheat through those of Zin. The dust, 
dirt, and water are carried off through the screen. The 
pea-coal screen also receives the pieces passing through 
the Zin. openings of screen No. 2, which in its turn is 
a fed from the coal falling between the bars L 
and G. 

Returning to the larger coal, falling from the dump, 
over the bars A, 34 in. apart, we find it descend to a 
second set of bars B with 54 in. spaces between them : 
that part falling between these bars is received upon 
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the apex of a double slope, similar to that already re- 


One part falls in about equal proportions over these 
slopes into the chutes B! and C', where as it falls it is 
hand-picked ; but each of these chutes contains two 


ferred to, and where a further division takes place. | : 
' asshown, so that when the axle becomes slewed, as is 





sets of bars F and L, with spaces 24 in. wide between | 


them. A part of this coal passes over both sets of 

bars, part falls between the north set of bars L, and 
| goes away to screen No. 2, and part falls between the 
south set of bars F, and is taken off to the breaking 
rolls. The two-page plate we publish in our present 
issue, shows the breaker toa larger scale, and on it the 
prepared coal can be clearly traced in its various stages 
| of progress from the time it is being hoisted out of the 
| mine, to its ultimate delivery into wagons beneath the 
| discharge hoppers. 


tion of the dirt, slate, and other pockets. That part of 


The various classes of coal are in- | 
dicated, and their names appended, as well as the posi- | 


the coal which falls between the bars D, next passes | 


over bars G, placed 2in. apart, and here a further 
division takes place, a portion going between and being 
| led off to the screen No. 2, while the remainder goes to 


rolls. 
coal which passed over the bars B placed 54 in. apart ; 


the hand-picking shute E!, and is thence taken to the | 
There remains the still larger portion of the | 


this falls upon the platform shown, where men separate | 
the slate from the coal, and when necessary break the | 


latter in order to clear it. From the platform it 
be adjusted from 4 in. to 8} in. 
| _ The rolls used in different parts of a breaker, to re- 
| duce the coal to smaller sizes, are quite similar in con- 
struction, varying principally in dimensions, rather 
| than in principle of operation. Figs. 1 to 4 on page 309 
|are representations of rolls marked B and C, in 
| the previous tabulated statement and engravings. 


workmen, become wedged between the rolls. One of 
the axles is provided with ball-and-socket bearings, 


the case when one, not both, of the safety-pieces are 
broken, no injury will result to the other parts. A 
travelling chute is arranged to deliver its contents to 
be broken, between each pair of rolls, and whatever 
comes from the shute, is prevented from taking any other 
course than directly down between them, by means of 
cast-iron or wooden sides. What comes from the rolls 
is caught underneath in another travelling chute. 
Rolls of the size represented in the engravings are run 
when in use at a speed of about 90 revolutions per 
minute, and the larger rolls, those marked A upon the 
general view, which are used to break coal into the 
steamboat size, are run about 120 revolutions a minute. 


= 








BURRELL’S LAUNCH BOILER. 

WE illustrate above a boiler for a steam launch 
which was made by Messrs. Burrell and Sons, of 
Thetford, from the designs of Mr. Fred. J. Burrell, 
and which has been tried for two years with most satis- 
factory results. It combines the advantages of 
both the marine return tube and locomotive types in a 
way which permits the use of return tubes in small 
boilers, where from their inaccessibility and complica- 
tion of construction they would otherwise be inad- 


| missible. The boiler shown in the figure has 35 square 
descends over the bars C, the width between which can | 


feet of heating surface, and drives easily a pair of 
paddle engines having cylinders 34in. in diameter by 
9in. stroke, and running at 120 revolutions per 
minute ; it makes plenty of steam with an entire 


| absence of priming and smoke, evaporating 10 lb. of 


| The rolls consist of cast-iron cylinders with holes | 


| bored in them, into which claws or spear-shaped steel 
| teeth are driven, and these become quite tight with 
use. In case of the breakage of a tooth, its shank 
is driven through to the interior of the roll, re- 
moved from one of the open ends of the latter, 
and a new one inserted in the hole, The action of the 
teeth is to cut, rather than crush or grind the coal. On 
| the left-hand is the driving pulley, and on the right is 


rods and gearing, is used in increasing or diminishing 
the distance between the rolls, as may be desired ; the 


be done, and are shrouded to insure the requisite 
strength. Two cast-iron safety pieces are introduced, 
each of which will break under a pressure of about 
2tons. The strength of the working parts are pro- 
portioned in such manner that the safety-pieces 
oppose a less resistance than any of them, so that these 
will break and relieve the other parts of undue pres- 
sure, should large pieces of slate, other hard impurities 
in the coal, or, as sometimes happens, the tools of the 





a handwheel, which, in connexion with the intermediate | 


gear-wheels have very long cogs, to enable this to | 


water per pound of coal without any trouble. 

The firebox is circular crowned and is secured to the 
outside shell by a solid foundation ring which is con- 
nected to the shell at the bottom. The hot gases, 
passing through a number of large tubes in the water 
space, are led into a combustion chamber attached to 
the back of the boiler and fitted with a door for access 


to the tubes. This chamber connects the large tubes 


| with a number of smaller ones immediately above and 


at the sides of the firebox, and through these the heat 
returns into a smokebox on the front of the boiler, 
fitted with doors in the usual way. By this arrange- 
ment the tubes are immediately accessible when neces- 
sary and are easily swept. If a tube should burst it 
can be plugged at both ends, without blowing off 
steam or drawing the fire, and any or all of the tubes 
can be replaced without disturbing the boiler or any of 
its fittings. 

The firebox has no short stays, the tube - plate 


a oe by the large tubes which are screwed 





_and fitted with a dead-plate, which is easily removed 


into both plates and fitted with lock-nuts. The radius 
of the crown is struck from the centre of the founda- 
tion ring and the front plate is stayed by the founda- 
tion ring, which is carried upwards for this purpose 
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for access to the interior of the box. A supply of air 


is given to the combustion chamber to consume the | 


smoke by an arrangement of small tubes connecting 
the ashpan to the combustion chamber. None of the 
heating surface is above the water-line ; the centre of 


gravity is lower than usual in launch boilers and there | 
isa saving of about 25 per cent. on the line of keel, | 


compared with the locomotive type of boiler with the 
same heating surface. By its construction the tube- 
plate is subjected to an almost equal action of the 
flame on its entire surface, thus avoiding wear and tear 
occasioned by the flame impinging injuriously on any 
one part, or where there are two thicknesses of plate 
liable to be affected by the accumulation of deposit. 

This boiler possesses the great advantage that, 
while its cubic capacity is small, it has an unusually 
large amount of heating surface, and as there is plenty 
of room between the sides and the tubes the circula- 
tion is perfect. As a result it gives dry steam and 
no trouble from priming. The tubes are longer 
than can be obtained in any vertical boiler of similar 
capacity. Compared with the locomotive boiler the 
weight is no greater for a given amount of heating 
surface and the centre of gravity is little, if any higher. 

There is a large grate area, and although always 
plenty of water above the firebox there is no dead 
water in the boiler. This design will recommend 
itself to all users of steam launches in want of a 
thoroughly reliable boiler. The particulars are as 
follows: Heating surface, 78 square feet ; grate area, 
4,5 square feet; weight complete with smokebox and 
firebars, 19 cwt. The shell is of Landore-Siemens 
steel Zin. thick, and firebox of Lowmoor; there are 
fifty-nine brass tubes 14 in. in diameter, 2 ft. 10 in. 
long. The boiler is intended for a working pressure 
of 150 lb., and to be tested by hydraulic pressure to 
300 lb. per square inch. 





FORCED DRAUGHT FOR BOILERS. 


On Combustion of Fuel in Furnaces of Steam Boilers by 
Natural Draught and by Supply of Air under Pressure.* 


3y Mr. JAMEs HowpeEn, Member. 


THE various improvements in the steam engine which 
have led, during the Jast twenty or thirty years, to the 
great reduction in the ratio of fuel consumed to power 
obtained, have hitherto been almost exclusively confined 
to the motor, and scarcely, if at all, connected with the 


generator; the reduced consumption having been effected | 


by the more judicious use of steam in the engine, and not 
by its more economical evaporation in the boiler. 
Putting aside the merely constructional improvements 


| | 


| adequate draug’ 


half of this evaporative duty is reached. 
This great falling-off in evaporative economy in boilers | 
of the present day must not, however, be ascribed to less 
knowledge but to the different conditions and necessities | 
imposed by great industrial progress. 
he conditions under which the high economy of the 
Cornish boiler was obtained are incompatible with marine 
requirements. They would also as a rule be impracticable 
or unprofitable if applied to land boilers, especially in 
populous districts. 
ime and working space are every day growing more 
valuable. A maximum of power in a minimum of space 
is being more and more sought for. This demand is dia- 
metrically opposed to the essential conditions by which 
the high Cornish economy was obtained. The rate of 
combustion was from 3 lb. to 4b. of coal per hour per 
square foot of grate, accomplished by careful restriction 
of the air admission to the furnaces. The proportion of | 
heating surface to water evaporated was from six to seven 
times that of the average in marine boilers. A compara- | 
tively low temperature in the high chimney gave an 
ht for the slow combustion, and permitted | 
the heating of the feed water by the waste gases after 
leaving the boiler. Add to these precautions the most 
thorough protection of the whole boiler from loss of heat 
by radiation, and we have the conditions by which the | 
high evaporative economy was effected in Cornwall forty | 
years ago. 
Though the necessities of our day render this cumbrous | 
and slow system unsuitable for our steam supply, yet it 
must be acknowledged that the fact of the higher evapora- 


' tive power now required from boilers being obtained only 


with a great sacrifice of evaporative economy is inconsis- 
tent with the general advance in engineering science, 
and contrasts unfavourably with the marked economical 
improvements in the engine or motor. 

I hope, however, to show that this anomaly is not inca- | 
pable of being removed, and that even a much higher | 
evaporative power than now prevails may be had from | 
boilers, along with a higher evaporative economy than is | 
found in present practice, that, in short, an approach 
may be made t» the unequalled economy of the Cornish 
slow combustion system with an evaporative power, it 
may be, ten times greater. 

Experience has hitherto shown generally, that with slow 
combustion judiciously carried out a high evaporative 
economy has been effected by natural draught, but as the 
rate of combustion has increased the evaporative economy 
has steadily fallen. Further, when combustion has been 
raised by forced blast to a rate much higher than is pos- 
sible by natural draught the evaporative economy has de- 


, creased in a still higher ratio. 


As it is important at this stage to elucidate the causes 
of this unsatisfactory result, I will endeavour to do so 
before describing how the difficulty may be overcome. 

Combustion by natural draught in boilers at the rates 








arising from greater experience, better material, and 
appliances, steam boilers for land and marine purposes 
are practically the same as they were when the average 
consumption of coal per horse-power developed in the 
engine, was about three times that of the present day. 

t may even be said that we have retrograded rather 
than advanced, as forty years ago a higher evaporative 
economy was prevalent in Cornwall than is found there or 
anywhere else now. In that district, in 1846, an evapora- 
tion was recorded per pound of coal of 12.89 lb. of water 
from 212 deg. In the marine practice of the present day 
the average evaporation per pound of coal is —— not 
more than .6 of this Cornish economy, while in those hi 
speed steamships which maintain an average of about 17 

* Paper read at the twenty-fifth session of the Institu- 
tion of Naval Architects. ? 








gh- | tribution and imperfect mixture of the air with the fuel 


| knots across the Atlantic, it is probable that barely the | able portion of the carbon leaves the boiler unconsumed as 


carbonic oxide. Smoke is also formed in large quantities, 
and though this objectionable product contains in itself 
but a small portion of carbon it is always an indication of 
imperfect combustion, and of more important consti- 
tuents of the fuel being wasted. 

On the other hand, if, in order to secure the more com- 
plete combustion of the fuel, an increased admission of 
air is made to the furnace, then the excess of air—which 
must always be largely beyond the quantity required for 
perfect combustion when properly carried out—reduces 
the temperature of the furnace, and consequently the 
ratio of evaporative power, and, what is still more waste- 
ful, robs and carries off to the chimney a large percentage 
of the total heat of the fuel. 

The wastefulness arising from imperfect combustion 
caused by restricting the air supply as described, may 
be estimated from the following data. When perfect 
combustion is effected by the chemical union of two atoms 
of oxygen with one of carbon forming carbonic acid, 
14,500 units of heat are evolved from 1 lb. of carbon, but 


| when from imperfect combustion only one atom of oxygen 


unites with one atom of carbon and carbonic oxide is 
formed, only 4400 units of available heat are evolved from 
1lb. of carbon. The loss arising from this imperfect 


| combustion can therefore be calculated by ascertaining the 


proportion of carbonic acid to carbonic oxide in the waste 
gases, noting also the quantity of air passing away with 
its oxygen unassimilated. 

The wastefulness arising from admitting access of air 


| in order to obtain more complete combustion, and re- 


duction of smoke, is estimated by ascertaining the quan- 
tity of air admitted in excess. About 11 tons of air 
are required for the perfect combustion of one ton of 
ordinary coal, if no portion of the air is wasted. Double 
this quantity, or even a larger proportion is frequently 
supplied. Ifdouble the quantity be assumed, this 11 tons 
of superfluous air must be heated from the combustion of 
the one ton of coal, and not only greatly reduces the tem- 
perature of the furnace, and its evaporative power, but in 
leaving the boiler at a temperature, it may be 600 deg. or 
more, higher than it entered the furnace, it thus carries 
off a large percentage of the heat of the fuel. The loss 
stated in figures caused by this 11 tons of superfluous air 
leaving the boiler at 600 deg. above the entering tempera- 
ture is 11x 2240x.246 (the specific heat of the escaping 
gases) =6061.4, which x 600=3,638,840, the loss in units 
of heat, being fully 125 per cent. of the total heat of com- 
bustion of the ton of coal, taking the efficiency of the coal 
at 12,600 units per pound. 

The dilemma, therefore, in which every furnace operator 
finds himself working with natural draught, is the choice 
of admitting either a moderate amount of air to the 
furnace, and having in consequence an imperfect combus- 
tion, with much smoke and considerable waste of fuel, in 
carbonic oxide passing to the chimney, or of admitting air 
greatly in excess of what is required for perfect combustion 


| 

















z 


now prevalent is necessarily more or less wasteful and 
imperfect, because the velocity given to the air supply, 
even with the sharpest draught, is insufficient to cause it 
to penetrate and mix with the fuel over the whole area of | 
a furnace of ordinary dimensions, and further because a 
very considerable portion of the heat of combustion is re- 
Fema to rarify the air in the chimney to maintain the 

raught, this expenditure increasing with the rate of com- 
bustion. 

Unless, therefore, a much greater supply of air is 
admitted to the furnace than is required theoretically for 
perfect combustion, it is found that, owing to unequal dis- 


over the area of the furnace, part only of the oxygen 
enters into union with the combustible gases and carbon 
of the fuel, the remainder passing to the chimney unassi- 
milated. The unavoidable consequence is that a consider- 
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properly effected, and obtaining therefrom a more com- 
plete combustion at the cost of a large waste of heat 
carried off to the chimney by the superfluous air, besides 
the reduction of the evaporative power of the boiler by 
the dilution of the furnace temperature. 

Of these two sources of loss, unfortunately, the greater 
is generally that arising from the too liberal supply of air, 
consequently the hotter furnace, with increased steam 
and much smoke, is prefered by all stokers to the cooler 
furnace with diminished steam and less smoke. 

We thus find, unless it is restricted by the most severe 
penalties, smoke polluting the atmosphere in every place 


| where steam power is used, hanging over our manufac- 


turing towns like a cloud, and marring the most beautiful 
rural scenery, as well as our finest rivers and estuaries ; 


'a@ nuisance which apparently owes its toleration to its 


universality. 
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The imperfections such as enumerated attending the 
combustion of coal by natural draught, with the limita- 
tion of the supply of steam, often further effected by the 
state of the draught and quality of coal, have led to fre- 
quent attempts during the last thirty or forty years to 
effect combustion in boiler furnaces by air supplied by 
mechanical means above atmospheric pressure. 

These repeated attempts, however, have not hitherto 
been successful, and, therefore, except in locomotives and 
torpedo boats, supply of air by natural draught is still in 
universal use for steam boilers. 

The causes of failure though various, and often not at 
first sight apparent, become, nevertheless, obvious when 
sufficiently investigated. A short description of the most 
prominent of these attempts to improve combustion by 
mechanical means may be of some interest. 

The plan which has probably been most frequently tried 
is that of forcing air by a fan or other blower into a closed 
ash-pit. 

This mode of increasing the power of a furnace, though 
apparently simple, must always be disappointing, for the 
following reasons : 

If the coal on the firegrate be kept sufficiently thin to 

permit the oxygen of the air supply to penetrate to the 
upper layers of the fuel to effect combustion of the inflam- 
mable gases, the quantity of air passing through will be 
too great, and the temperature of the furnace will be un- 
necessarily reduced, and much loss of fuel occur. If, on 
the other hand, the coal be laid sufficiently thick to prevent 
an undue quantity of air from passing through, there will 
be a lack of air to consume the combustible gases gene- 
rated by the great heat from the combustion of the lower 
layers of fuel. Much smoke will in consequence be pro- 
duced, and also carbonic oxide, so that in this case also 
less economy will follow than may be realised by natural 
draught. This system of supplying air to a furnace is 
likewise very severe on the firebars, and has other disad- 
vantages which time will not permit reference to. It isnow 
exactly twenty-two years since I constructed a boiler to 
try this mode of effecting combustion by air under pres- 
sure. The boiler was erected in the yard in which it was 
built. It had a short chimney, and the air was supplied 
to the closed ash-pit by an engine and fan. The results of 
the trials were disappointing, and exactly of the character 
Ihave described. ‘They were not, however, altogether 
valueless, as they clearly showed that forced combustion 
could not satisfactorily be carried out on this system. 
_ A-second method resorted to for increasing combustion 
in boiler furnaces is that of exhausting the air in the 
chimney or uptake by a fan, thus reducing the pressure in 
the flues or tubes and furnaces, and thereby inducing a 
more rapid current of air through the furnace both below 
and above the grate-bars. This plan, so far as the supply 
of air to the furnace is concerned, is in practice more 
workable than the plan previously described, as the air 
enters the furnace not only at a greater velocity than is 
attainable by natural draught, and is thereby capable of 
being more thoroughly intermingled with the fuel all over 
the furnace, but being also balanced in pressure above 
and below the grate-bars, the operations of the furnace 
become much more easily managed. 

This mode of creating these advantageous conditions in 
the furnace is, however, objectionable. The passing of 
the hot gases of combustion through a working fan is of 
itself a mistake, practically and theoretically. Even if it 
were possibie for the machine to continue in working 
order under this ordeal for any length of time, the hot 
gases, if leaving the boiler at no more than 480 deg. above 
the entering temperature, would be twice the volume of 
the air which entered the furnace from the stokehole. A 
fan to exhaust the hot air would therefore require to be 
at least double the capacity of one which would have sup- 
plied the same quantity direct from the stokehole to the 
furnace. This plan, which is one of the earliest tried, is 
therefore impracticable for large boilers, and has only 
been occasionally used in boilers of a limited size. 

A third method, producing the same effect on the fur- 
nace as the last, is that of inducing a current by means of 
a steam jet in the funnel. This plan is simple, requires 
no working machinery, and is within certain limits effec- 
tive. It illustrates the advantage of mixing the air more 
thoroughly with the fuel than is possible by natural 
draugnt, as by its use a greater evaporative powei is 
obtained, while the consumption of fuel per horse-power 
of the engine is not more than the rate per horse-power 
_ >! draught, notwithstanding the loss of steam by 
the jet. 

The waste of water by this system unfits it for marine 
boilers working at high pressure, and it is not required in 
land boilers with high chimneys. It is, however, seen on 
a grand scale and in its most legitimate use in the loco- 
motive boiler, where, instead of merely a small percentage 
of the steam from the boiler being used for the purpose of 
inducing a current through the furnace, the whole of the 
steam generated is used for this purpose. 

The remarkable effect of the powerful action of the 
blast-pipe is well known. It has increased the power of 
the boiler at least six-fold that possible by natural 
draught. What we owe to this power of increased com- 
bustion is simply incalculable. It is not too much to say 
that the amount of travelling and carriage of goods from 
end to end of the kingdom could not have reached a tithe 
of its present enormous extent but for this powerful 
artificial supply of air to the furnace of the locomotive 
boiler. An average consumption of 1001b. of coal per 
square foot per hour is burnt on the fire-grate of an ex- 
press locomotive, and, what should not be overlooked in 
the consideration of this subject of combustion under 
air pressure, this astonishing rate of combustion is 
accomplished with comparative ease and remarkable 
economy. 

_A further method of improving combustion, and espe- 
cially of effecting smoke prevention, which has been fre- 
quently tried, is that of increasing the supply of air to the 








fuel above the grate by currents induced by steam jets. 
The steam jets penetrate the fuel, carrying with them the 
air to supply the necessary oxygen to parts of the furnace 
which would not be sufficiently reached by natural 
draught. Combustion by this means is improved, and 
smoke in large measure prevented. 

This is not in itself an economical plan, and it has 
several objectionable features. For marine boilers it is 
for various reasons unsuitable. It gives another proof, 
however, of the advantage, within limits, of an artificial 
supply of air above atmospheric pressure, as the better 
combustion it promotes compensates to a considerable ex- 
tent for its inherent wastefulness. 

he most successful plan, in some respects, that has 
hitherto been applied to marine boilers is that of the air- 
pressure stokehole or boiler-room, as used in the torpedo 
boats, a system so well known to the members of this 
Institution as to render description unnecessary. The 
air enters the furnace above and below the firebars in the 
same manner as by natural draught, but at the increased 
velocity due to the difference of air-pressure in the boiler- 
room over that of the atmosphere outside. 

The results obtained in evaporative power approach 
that of the locomotive boiler. The comparatively small 
boilers used in these boats, generally of the locomotive 
type, under the powerful action of the great supply of air 
to the furnace under pressure, generate steam sufficient 
to impart a speed of twenty-five er twenty-six miles an 
hour to the vessel. 

The success of this system in torpedo boats has Jed our 
own and other Governments to apply it to large steamers 
having a number of boilers with several furnaces in each. 
It being impracticable to make air-tight a large boiler 
compartment, and the coal bunkers which must neces- 
sarily be in open communication therewith, the plan has 
been adopted of forming air-tight chambers, or rooms, on 
the furnace ends of each boiler, or pair of boilers, into 
which the air is forced by fans working on the deck above. 
These rooms contain the coals being used by the stokers 
on duty. Access to the chambers is obtained by doors 
designed to prevent egress of air. 

At the meetings of the Institution last year a most in- 
teresting paper was read byMr. R. J. Butler, giving much 
valuable information regarding the application of this 
system to Her Majesty’s steamships Satellite and Con- 
queror. 

The results of the trials in these steamers show that 
much larger supplies of steam can be obtained by this 
system with less discomfort to the stokers than would 
have been possible from natural draught. 

This statement appears, however, to exhaust all that 
can be said in favour of this system. Its practical disad- 
vantages are very considerable, even in war vessels, and 
are more than sufficient to prevent its application to mer- 
cantilesteamers. The chief defects of the system, and 
they are serious defects, are its wastefulness and its ten- 
dency to injure the boilers. It is a system which may be 
characterised as one for obtaining an increase of power 
regardless of expense. After experiencing the impossi- 
bility of working a furnace with air under pressure with- 
out waste of fuel, unless most carefully-studied precau- 
tions are adopted, I can state without hesitation that the 
indiscriminate admission of air in this system must be 
wasteful of fuelin a very high degree. The effect on the 
boilers themselves, whenever a furnace door is opened, of 
the rush at full pressure of acolumn of cold air, equal to 
the area of the furnace door, ata velocity from 8 ft. to 
10 ft. per second, must be most injurious. The furnace 
plates, as well as the tube and other plates of the com- 
bustion chamber, cannot but suffer severely, while the 
great volume of cold air lowers the temperature of 
the whole boiler, and greatly neutralises the benefit of the 
rapid combustion of fuel. 

Mr. Butler did not state in his paper the consumption of 
coal per horse-power developed by the engines when at 
their highest power, but indicated that when the power 
was much increased beyond that obtainable by natural 
draught, the expenditure rose largely out of proportion to 
the increase of power. Mr. Butler also stated that in the 
Satellite, after a few trials, each of several hours’ duration 
only, ‘‘a number of the boiler tubes were leaky,” and in 
the Conqueror, after similar trials, that ‘‘ both seams and 
tube-plates were leaking,” and expresses the opinion in 
regard to the endurance of the boiler, ‘‘ that the frequent 
use of the forced dranght would produce a great diminu- 
tion in the life of those parts subjected to the intense 
heat.” 

From experience in working boilers on a large scale in 
a similar manner, that is, with sudden alternations of 
heating and cooling, I can fully endorse Mr. Butler’s 
opinion regarding the short life of the boilers, attributing, 
however, the injury to the boilers not to the intense heat, 
but to the sudden changes of temperatnre. From the 
fact that the indications to injury in the boilers of the 
Satellite and Conqueror were not greater, I would infer 
that the water used was fresh, or, at least, that the plates 
were entirely free from scale when the trials were made. 
When scale is formed on the plates to any extent, the 
injury from this mode of working becomes very marked. 

Altogether, it seems to me that this system of increasing 
combustion is, from its wastefulness and the defects I 
have mentioned, unsuitable for continuous working in any 
large steamer. For torpedo boats with one furnace, 
where the disadvantages are minimised, this system may 
hold its place, and as these boats are only occasionally 
used, waste of fuel is therefore in them of small im- 
portance. 

I now come to describe a system of increasing combus- 
tion artificially, which I devised during the year 1880, 
having been led to this arrangement by the remembrance 
of the causes of failure to obtain satisfactory results in 
1862, already alluded to, and also by observing the defects 
of the different methods to which I havereferred. In the 
summer of 1882 I had an opportunity of applying it to a 








small marine boiler, 7 ft. diameter by 9 ft. 7 in. in length, 
having two furnaces each of 2 ft. diameter. 

The results being satisfactory, I constructed the boiler 
shown in Figs. 1, 2, and 3, for the purpose of testing on a 
sufficiently large scale the various important advantages 
contemplated by the adoption of this mode of working, 
This boiler is 10 ft. in diameter by 9 ft. in length, with 
two furnaces, each 3 ft. inside diameter. 

The furnace tubes extend the whole length of the 
boiler, the fire gases returning to the front from a dry 
chamber at the back end lined with firebrick and other- 
wise protected from radiation of heat, through two sepa- 
rate stacks of tubes, each stack having forty-five tubes 
3} in. external diameter. 

This boiler I erected in a yard by itself in July last, 
with evaporating tank, engine and fan, and other ap- 
pliances suitable for testing results, and have since then 
been engaged more or less frequently in making trials 
under various conditions. 

The principal ends which I have endeavoured to accom- 
plish satisfactorily are : 

1. To effect with ease and certainty complete combus- 
tion of fuel in the furnaces of ordinary steam boilers at 
all rates from zero up to that of a locomotive boiler if 
required. 

2. To effect this combustion at all rates, whether high 
or low, economically as regards fuel. 

3. The effect this economical combustion rapidly or 
slowly in boilers of ordinary character, either singly or in 
numbers, without any change in the usual conditions of 
stokeholes for boilers worked by natural draught. 

4. To effect the foregoing purposes with less discomfort 
to the stokers and attendants, and with less wear and 
tear of the boilers and furnace fittings, than is expe- 
rienced when working in the ordinary way with natural 
draught. 

To attain the ends sought for under the first head made 
it necessary to use air under a pressure above the atmo- 
sphere, such asis conveniently got from a fan, with simple 
means of using more or less of this air as required. 

Toattain the second point, that of economical combustion 
at all rates, it was imperative that the supply of air should 
not only be under perfect control, but that the necessarily 
varied quantities admitted per unit of time or of coals 
consumed, should be exactly ascertained ; and, further, its 
distribution should be as nearly as possible equal over 
the furnace, and limited as nearly as possible to the 
theoretical quantity for the weight of fuel being con- 
sumed ; finally, that the waste of heat of combustion 
should be reduced to a minimum. 

To accomplish the third, it was necessary that the 
supply of air to any single furnace in a boiler, or to any 
boiler in a series, should be quite independent of asupply 
to the other furnaces or boilers. 

The advantages under the fourth head follow from the 
more economical combustion requiring less supply of fuel 
than would be necessary with natural draught, by the 
radiation of heat into the stokehold from the furnaces 
being prevented by the supply of air to the fan being 
made to circulate through the stokehold. The saving of 
tear and wear is due to the air being introduced to the 
furnace soas to preserve the furnace fronts and interior 
fittings, and also to the prevention of the usual injurious 
rush of cold air into the furnace when stoking, by suspend- 
— air admission when a furnace door is opened. 

he manner in which I have endeavoured to carry out 
these several purposes will be understood more clearly by 
the following description and reference to the boiler 
drawings. 

On the front end of the boiler an air-tight chamber or 
reservoir (Figs. 1, 2, and 3) is formed of light plate iron, 
to receive the air for combustion under pressure from a 
fan. This air chamber extends over the whole front of 
the boiler, from some distance above the upper row of 
tubes downwards, so as to inclose the furnaces and ash- 
pits. Thesmoke-boxes of each stack of tubes are com- 
pletely separated from the air chamber by suitable cast- 
ings, as are also the furnaces and ash-pits, so that no air 
can enter the furnaces or ash- pits, except through passages 
regulated from the outside by valves. 

The upper portion of the reservoir extends outwards 
from the boiler not more than the ordinary smoke-boxes 
and uptake ; below, at the furnaces, the reservoir in this 
case extends 74 in. from the boiler, but this may be re- 
duced. 

On the front of the castings which separate the 
furnaces from the air chamber, the outer furnace doors 
and ash-pit doors are hinged air-tight. Attached to 
the outer furnace doors by studs, and moving on the 
same hinges, are the inner and proper doors of the 
furnaces, which shut on the inner front plate in the 
usual manner. A dead plate between the outer and inner 
front plates separates the ash-pits from the furnaces above 
the firebars. Into these spaces above the dead plate and 
between the outer and inner furnace doors the air is ad- 
mitted in the desired quantity fromthe common chamber 
by simple plate valves, and after passing through perfora- 
tions in the doors, at the sides, and above the doors, is 
received into cast-iron boxes, which serve the double pur- 
pose of protecting the front plate and furnace door from 
the great heat and distributing the air effectively among 
the fuel. The air is admitted as required to the ash-pits 
by separate valves as shown. 

By these arrangements the admission of the air to diffe- 
rent parts of the furnace is kept under perfect control, the 
quantities admitted being ascertainable, and all radiation 
of heat from the furnaces or ash-pits prevented. 

The heat of the fire gases after they leave the boiler is 
largely utilised by causing them to pass up through the 
tubes in the air reservoir immediately above the smoke- 
boxes, as shown. While the hot gases pass through the 
insides of these tubes, the cold air from the fan entering 
by the pipe, shown on the drawings, is made to sweep 
right and left among the tubes, carrying a considerable 
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portion of the escaping heat downwards by the sides of 
the smeke-boxes to the furnaces. ‘ 

When a furnace or ash-pit door is opened for stoking 
purposes, the air admission valves for that furnace are 
closed, so that the furnace may be operated on in a 

uiescent state. Norush of cold aircan thus pass into 
the furnace, as inthe air pressure stokehold ree or 
even as in boilers worked by natural draught. The saving 
of the boiler from injury, and the prevention of waste of 
fuel, by this means are important features. 

When it is desired to reduce or increase the rate of 
combustion, the admission valves are opened or shut as 
required, and with any given pressure of air in the 
chamber, it is not difficult, after a few trials, to establish 
the required openings for different rates of combustion, 
from zero to the highest rate possible by the given air 
pressure. a / 

When the admission valves are entirely shut the com- 
bustion may be practically suspended for hours, the fires 
continuing more or less incandescent. . 

By this meansa steamer may with ease be kept lying 
under any desired pressure of steam for any length of 
time, and without tendency to blow off. 


(To be continued.) 


EXPERIMENTS ON THE COMPOSITION AND 
DESTRUCTIVE DISTILLATION OF COAL. 


Ar the ordinary meeting of the Institution of Civil 
Engineers, on Tuesday last, Sir J. W. Bazalgette, C.B., 
Fresident, in the chair, a paper was read on ‘ Experi- 
ments on the Composition and Destructive Distillation of 
Coal,” by Mr. William Foster, M.A., F.C.S. ; 

The first portion of the paper dealt with the chemical 
composition of six samples of coal raised in different parts 
of the United Kingdom, and of widely different characters. 
One was aspecimen of Scotch cannel ; a second a speci- 
men of English cannel; two from Yorkshire; one from 
Durham ; and one was Welsh anthracite. The samples 
were of good repute, either for the manufacture of illumi- 
nating gas or of foundry coke. The amounts of each and 
all of the elementary components were given in the 
form of tables. Each sample was then submitted to the 
process of destructive distillation, and the coke produced 
was then fully analysed, the same details having been 
worked out as in the case of the parent coals. The con- 
nexion between the composition of a sample of coal and 
of the coke which it furnished was thereby elucidated. 
In this way some instructive details were brought to 
light. 

eThe relation between the amount of sulphur present in 
a particular sample of coal and that remaining in the coke 
was then discussed, and a table was given showing the 
amounts of sulphur evolved by the respective coals when 
treated as in the manufacture of coal gas. In all the 
cases under notice the amount of sulphur remaining in the 
coke was less, and occasionally considerably less, than 
that present in the parent coal. It was remarked that 
this was in oppositon to the generally received opinions on 
the subject, which were to the effect that one of the draw- 
backs to the use of coke as a domestic fuel arose from its 
containing more sulphur than raw coal. 

The behaviour of the nitrogen of each of the samples of 
coal was discussed at great length, so that the paper 
formed a continuation of the author’s earlier researches on 
this branch of the subject. The chief interest centred in 
the nitrogen remaining in the coke, which was shown to 
contain from 50 to 66 per cent. of the original nitrogen of 
the coal. The amount of the nitrogen of the coal, coming 
off as ammonia during the process of destructive distilla- 
tion, was also given for the different samples, and estimates 
were furnished of the amount coming off as cyanogen 
during the same process. By the author’s methods of ex- 
periment, a considerable proportion of nitrogen was still 
unaccounted for, which he believed to exist partly in the tar 
in the form of alkaloidal substances, but principally as 
free nitrogen in the coal gas. The paper then dealt at 
great length with the question of recovering the nitrogen 
of coke as the wheal product ammonia, and showed 
how this might be effected by the action of steam at a 
high temperature. By ‘‘ gasifying” coke, in the manner 
stated in the paper, until it lost a little more than 40 per 
cent. in weight, more than 60 per cent. of the total 
nitrogen of the coke was evolved as ammonia gas. In 
other words, 100 tons of coke, when submitted to this 
limited influence of steam, furnished ammonia equal in 
amount to 4 tons of ammonium sulphate. 

The author then discussed the bearing of these re- 
searches on the question of supplying gaseous fuel for in- 
dustrial purposes. Coke was frequently, owing to local 
circumstances, and varying conditions of the weather, 
almost unsaleable in certain districts. By converting it 
into gaseous fuel of the highest thermal value, through the 
agency of steam at a high temperature, a considerable 
proportion of the nitrogen of the coke might be simul- 
taneously obtained as a by-product. In the course of the 
treatment with steam, the sulphur of coke made its ap- 
pearance in the form of sulphuretted hydrogen, a condi- 
tion most faveurable for its ready and profitable removal 
from the gaseous fuel. In this way it was suggested 
that a sulphur-free product could be obtained which could 
not fail to commend itself if supplied for use in such 
industries as those of Sheffield and Birmingham. Allusion 
was made tothe fact that it was twenty years since the 
late Sir William Siemens applied gaseous fuel to the 
heating of the retorts of the Paris gas works, with perfect 
success. A similar application in this country had not 
been known for more than three or four years. Some cal- 
culations were made of the thermal value of the gaseous 
fuel which it was proposed to manufacture ; but they were 

extremely brief, and related to the figures obtained in the 
course of the experiments, 








SWING CRANE FOR SIXTY-TON LOADS. 


WE have on several previous occasions had the 
opportunity of placing before our readers novel and 
interesting designs of cranes built at the works of Mr. 
Ludwig Stuckenholz, of Wetter-on-the-Ruhr, and 
we now illustrate on pages 308, 309, and 316 a swing 
crane of exceptional dimensions, built for the Dutch 
Steam Navigation Company in Rotterdam by the same 
firm. This crane was erected and testéd in February, 
1883, and has since that time given every satisfaction in 
its working. The crane rests upon a turntable built 
up of plate and angle-irons and provided with a broad 
steel rail ; this turntable is 26 ft. 3 in. in diameter, 
pivotted upon a vertical steel shaft (see Fig. 3, page 316) 
running in a gun-metal thrust bearing firmly bolted 
down to the foundation. The pipe passing through 
the centre of this shaft is the steam pipe for supply- 
ing the engine with steam from stationary boilers. 
Arranged upon the turntable at a radius of 16 ft. isa 
wrought-iron tank, 16 ft. 6in. high, and 8 ft. 9 in. by 
12 ft. wide, which, filled with 124 tons of ballast, 
serves to counterbalance the load and prevents any 
side strain being thrown upon the foundations. As 
will be seen from Figs. 3, 4, 5, and 6, page 316, and 
the perspective view on page 308, the weight of the 
crane and load is transmitted to the foundation plate 
by means of thirty steel pressure rollers 15? in. in 
diameter, connected to one roller ring. The working 
face of the foundation plate, bolted together in seg- 
ments, consists of a cast-iron ring faced with a broad 
steel rail, 88 in. wide, as shown in Figs. 3 and 5; a 
toothed rim for turning the crane is formed by turned 
pins fitting into holes drilled in the outer flange of 
the working face. 

As will be seen from the general view of the crane 
on page 308, the foundation plate had to be erected 
very little above water level, and to get the proper 
profile for large vessels, the jib had to be constructed 
in a broken line, an arrangement which would not be 
necessary if the crane was erected on a high quay 
wall. At the base this jib is about 13 ft. 6 in. wide, 
built up of two wrought-iron box stanchions (see Fig. 2, 
page 316) 30in. square in their largest section and 
strongly braced together sideways, thus giving great 
lateral stiffness. 

A pair of engines with cylinders 7} in. in diameter 
and 123 in. stroke work perform, through gearing, the 
various operations of turning, lifting, and lowering, 
all being controlled by means of hand levers operating 
friction gearing, under the command of the engineer 
in charge, and being arranged independently of each 
other, so that they can take place either separately or 
simultaneously. The gearing of the lifting train is of 
cast steel, and the lifting chain a Gall’s link chain, 
made of mild steel with links of 6 in. pitch and pins 
2in. in diameter. For the heaviest loads three sections 
of this chain take the weight equally divided between 
them, while for lighter loads an additional hook or 
single chain is provided at the very end of the jib. 
This light hook, capable of lifting 17.5 tons, draws 
completely up to the chain wheel, no height being thus 
lost for lifting. Near the top of the jib (see Fig. 7, 
page 309) the two parts of the chain travelling in 
opposite directions are in gear with a small stud wheel 
by means of which either hook is pushed down while 
the other is drawn up, a great convenience for lowering 
the hook when right up to the top and not loaded. 

The radius of the crane, measured from the centre 
to the hook on the single chain for light loads, is 
57 ft. 11 in., leaving about 37 ft. 6 in. from the front 
edge of the embankment upon which the crane is 
erected. The greatest height of the hook above mean 
water level is 85 ft. 34 in. 

The engines, running at 100 revolutions per minute, 
work the various operations of the crane as follows. 
Lifting heavy loads up to 60 tons on a radius of 54 ft. 
with treble chain at 2 ft. 34 in. per minute; light loads 
up to 17.5 tons with treble chain at 4 ft. 3 in. per 
minute ; lifting light loads with single chain at slow 
speed, 6 ft. 104 in. per minute; and same at quick 
speed 12 ft. 94 in. per minute. The crane can be 
turned at two speeds, slow at 46 ft. and quick at 85 ft. 
per minute. The total weight of the crane is 86 tons. 

In February last year the crane was tested with the 
ordinary working load of 60 tons and also with a test 
load of 75 tons, and performed all operations to the 
entire satisfaction of both the makers and the Dutch 
Steam Navigation Company, for whom it was built and 
erected at Rotterdam. 

As compared with the more generally used sheer-legs 
under similar conditions, swing cranes possess consider- 
able advantages. They serve a very much larger 
area on shore, allowing of storage of a large quantity 
of heavy goods and consequently of a more rapid dis- 
charge from or loading into a vessel, while at the 
same time do not occupy so large a space of ground 
as sheer-legs, and they can be erected upon narrow 
jetties or amongst warehouses, where sheer-legs could 
find no room. 

For swing cranes of such large dimensions as that 
we have just described, this construction of a large 
turntable and central load is undoubtedly preferable to 








any other which throws heavy strains upon the founda- 
tions. The designer, Mr. Rudolph Bredt, chief engi- 
neer of the Stuckenholz works, is a great advocate for 
Gall’s link chains for heavy loads. He considers them 
safer and much smoother for lifting and lowering, their 
wear, with suitable lubrication is less and more regular 
than that of ordinary chains, and Mr. Bredt lays great 
stress upon the absence of welds in the links. One of 
the chief advantages, however, lies in the fact that the 
strength of chains of this type is practically unlimited, 
the larger dimensions have none of the disadvantages 
of large ordinary chains, while they admit of the use of 
chain wheels of small diameter, a point of great import- 
ance in the construction of cranes. We understand 
that Mr. Bredt has used Gall’s chainsfor loads up to 150 
tons, and has now a crane in hand for 200 tons test 
load, which he does not consider in any way to be a 
limit for the use of these chains. 








NOTES FROM THE SOUTH-WEST. 
Neath. — Notwithstanding unsettled and boisterous 
weather during the past month the import trade of the 
port was in excess of February by 5000 tons and upwards, 
and the exports by nearly 6000 tons. Theincrease in the 
trade of the port on the completion of the new docks in 
October is expected to be very considerable. 


Swansea.—Another busy week in the steam coal and 
patent fuel trades has resulted in over 30,000 tons being 
cleared. The demand for steam cval is moderately good, 
but prices have shown symptoms of weakness. Patent 
fuel, on the other hand, is firm. The iron trade has been 
quiet, but has presented rather a better tone. 


Taf Vale Railway.—On Monday the new Taff Vale 
Railway sheds, which have been built at considerable cost 
at Cathays, were opened, and the engines of the company 
—_ now been transferred thence from old sheds at the 

ocks. 


Coal Tipping at Cardif.—On Wednesday anew movable 
coal tipping crane erected by Sir W. G. Armstrong and 
Co., on the east side of the Roath basin, Cardiff, was 
practically tested in the presence uf a number of gentle- 
men. Among those who witnessed the experiments with 
the specimen crane were Mr. J. M‘Connochie, C.E., 
Mr. D. Morgan (traffic manager of the docks), Captain 
Fraser (dock master), Mr. Shapton, Sir W. G. Armstrong’s 
agent in charge of the crane, &¢ Thecoal used was that 
of Messrs. Tyler and Co. It was tipped into the Isle de 
Luzon, a vessel of 3000 tons burden, and one of a line of 
steamers which call at Cardiff and trade with the Philip- 
pine Islands. The trial was a complete success, it being 
found that coal could be tipped at the rate of 200 tons per 
hour. It is thought that by the general use of these 
cranes the coal loading facilities at the Bute Docks can 
be increased by over 100 per cent. 


The Llantwit Colliery.—During the past few days the 
Llantwit and Black Vein Colliery Company has been 
successful in finding what is known in the district as the 
gun vein of coal, which is valuable for house and gas 
purpose. The vein, which is 3 ft. in thickness, was found 
in No. 1 pit, at a distance of about 450 yards from the 
surface. 


Newport—The shipments of steam cval during the past 
week were fairly good. There is not, however, any 
material change in the state of the market, which still 
presents an easier tone. Inthe house coal trade business 
has been quiet. The shipments of manufactured iron 
have been heavier, the total quantity sent away last week 
being 2750 tons, to the following destinations : New York, 
1250 tons ; Ibrail, 1500 tons. The arrivals of iron ore have 
been about up tothe average. The works still continue 
to be heavily stocked with this commodity. Last week’s 
coal clearances were 50,050 tons. From Bilbao there 
were received 8047 tons of iron ore, and 3350 tons came to 
hand from other sources. 


Coal in Somersetshire.—We hear that the Somersetshire 
coal masters have given notice of a5 per cent. reduction 
in wages, and ls. per ton in the price of coal. 


Cardiff.—During the past week the steam coal market, 
as regards the descriptions in the best demand, has con- 
tinued to present much the same appearance. In house 
coal the market, taken generally, is still easy. The iron 
ore trade cannot be reported on more favourably. Last 
week’s clearances comprised 148,540 tons of coal, 163 tons 
of iron, 2849 tons of fuel, and 900 tons of coke. From 
Bilbao there were received 15,930 tons of iron ore, and 
2223 tons came to hand from other sources. 





SPANISH MINERALS.—Veins of argentiferous lead are 
stated to have been recently discovered at Argentera, in 
the province of Tarragona (Spain). 


Tur BERRYMAN FEED WATER HEATER.—Messrs. Wright 
and Co., of Tipton, Staffordshire, are erecting for a 
Manchester firm a number of Berryman feed water 
heaters of the largest size, over 33 ft. high, the whole 
weighing over 110tons. They are equal in power to about 
six double-flued Lancashire boilers 7 ft. in diameter by 
28 ft. long, and are designed to supply hot purified feed 
water to eleven boilers, and also hot water for washing 
purposes throughout the works, their delivery being cal- 
culated at 12,000 gallons per hour. They will be heated 
by the exhaust steam from sixty-seven steam engines, 
By their application it is expected that a saving will be 
effected of about 6000 or 8000 tons of coal per annum, 
besides 800/. in soap, and the further economies which 
these reductions will bring about. 
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DETAILS OF SIXTY-TON STEAM CRANE AT ROTTERDAM. 


CONSTRUCTED BY MR, LUDWIG STUCKENHOLZ, ENGINEER, WETTER-ON-THE-RUHR. 
(For Description, see Page 315). 


Fig./. 
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NOTICES OF MEETINGS. 

Tne INsTITUTION OF CiviL ENGINEERS. — Tuesday, April 22nd, 
at Sp.m. Paper to be read with a view to discussion: ‘‘ On 
Vertical and Horizontal Steam Engines, and on Rotative Beam 
Engines for Pumping.” By Mr. Wm. E. Rich, M. Inst. C.E. 

RoyaL METEOROLOGICAL Society.—At the ordinary meeting of 
the Society, to be held on Wednesday, the 16th inst., at 7 p.m., 
at 25, Great George-street, Westminster, she following papers will 
be read : “ On the Origin and Course of the Squall which Capsized 
H.M.S. Eurydice, March 24, 1878,” by the Hon. Ralph Aber- 
cromby, F.R.Met.Soc. ; ‘‘ Waterspouts and their Formation,” by 
Captain J. W. C. Martyr; ‘“‘The Weather Forecasts for October, 
November, and December, 1883,” by Cuthbert E. Peek, M.A., 
F.R.Met.Sec. ; ‘On Certain Effects which may have been Pro- 
duced in the Atmosphere by Floating Particles of Volcanic Matter 
from the Eruptions of Krakatoa and Mount St. Augustin,” by 
Villiam F. Stanley, F.R.Met.Soc., F.G.S. 
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THE INSTITUTION AND PROFES- 
SIONAL EDUCATION. 

THE speeches made at the annual dinner of the 
Institution of Civil Engineers on the 26th ult., 
were remarkable as being many of them on the sub- 
ject of education, a question which the Institution 








as abody, apparently considers to be beyond the 
scope of its proper action. This latter conclusion 
is no doubt to a certain extent more apparent than 
actual, and is caused by the fact that the Institution 
has grown much since its foundation sixty years 
ago. Then it was a small society of some hundred 
members of a more or less scientific turn of mind, 
who met for purposes of mutual intercourse on 
subjects connected with their young and hardly 
recognised profession. It has now become one of 
the most active and widely scattered professional 
bodies in the world, with considerable endowments 
and a somewhat large income, all of which is ex- 
pended in the advancement of knowledge connected 
with the practical part of the profession of civil 
engineering—giving to the latter term the widest 
possible significance. 

With regard to the professional qualifications of 
its members it has always exercised a careful super- 
vision before admitting them on the roll of the 
Institution, and when necessity has arisen it has 
struck off the names of any whom it did not con- 
sider merited that distinction. But as to the 
education of its members, in the more restricted 
meaning of that term, it has preserved a neutral 
attitude, either assuming or presuming that candi- 
dates for admission, and otherwise qualified by 
practical professional experience, were sufticiently 
educated to justify their election. 

And no doubt, looking to the past and to the 
early days of the Institution, when it was composed 
principally of men who themselves and by their 
own energy had formed, we may so say, the pro- 
fession of which they were the only representatives, 
this principle acted so as to promote the general 
welfare of the whole body. 

The Institution has, however, always recognised 
by the rules governing the admission of members, 
two distinct classes as entitled to that honour, viz., 
first, those who had been regularly educated as 
civil engineers according to the usual routine of 
pupilage ; and, second, those, who on their own 
account and by their own genius, had acquired a 
considerable degree of eminence in the profession 
without having gone through the usual routine. 

There can be little doubt that in the future this 
latter class will be a decreasing one, as in all but 
very exceptional cases, it can hardly be expected 
that many men will be found to attain eminence in 
the profession against the competition of others 
who have been regularly educated, and who have 
made it the study of their lives. 

In the early days of the profession the only mode 
of attaining a proper training was undoubtedly the 
old English practice of apprenticeship, or pupilage, 
and for reasons which will be again referred to, it 
undoubtedly must to a certain extent always retain 
the great advantages which it possesses ; but the 
practice of taking pupils has been greatly abused, 
and under existing circumstances is capable of much 
improvement. The Institution, as a body, have 
hitherto left the whole subject to take care of itself, 
merely stepping in at the last moment, when a can- 
didate comes up for election, and then, perhaps, by 
their refusal to submit his claims to the members, 
checking a career, when some years had been spent 
on an attempt to enter the Institution. 

On the other hand great waste of time, money, 
and energy has been caused by there being no rules 
to guide parents and guardians as to how a proper 
professional education should be obtained ; or en- 
gineers themselves as to the selection of pupils 
properly prepared to receive practical instruction. 

The result has been that many young men have 
found themselves without any previous training or 
predilection ‘‘pitchforked” into an engineer’s office 
or on to his works, and have had either to go in for 
a special course of study to enable them to avail 
themselves of the advantages offered, or have sunk 
into the listlessness attending on an uncongenial 
employment. And the want of some guidance to 
the parent, or rules for the engineer, has often led 
unscrupulous members of the profession to take 
pupils quite unprepared and untitted for the pro- 
fession, or, if so fitted, at a time when they had not 
in hand works of sufficient importance to warrant 
them in so doing. 

Up to the present time engineers have been edu- 
cated and trained in a rough haphazard kind of way, 
and at the cost of much wasted money and energy, 
until by a system of the survival of the fittest, they 
have attained a place in the profession. In the past 
perhaps this was the best and only way of attain- 
ing the desired end, but now that the Institution 
has become, by its own acknowledgment, ‘‘a great 





and influential corporation,” it can scareely much 
longer continue to ignore the performance of duties 
which clearly fall within its sphere, for it is in- 
corporated ‘‘ more particularly for promoting the 
acquisition of that species of knowledge which con- 
stitutes the profession of a civil engineer.” And 
can it be said that the Institution is properly and 
fully discharging its duties when it continues to 
ignore and disregard the education of its younger 
members ? 

The parents and guardians of young men entering 
life look naturally to the Institution for some guid- 
ance in starting them in their career; the general 
public look to it as the governing body which, 
under a Royal Charter, certifies that certain persons 
are entitled to call themselves civil engineers ; and 
Government looks to it as being able to certify as 
to the fitness of civil engineers employed by it. 

There can be little doubt that the whole profes- 
sion, as a body, have lost the advantage of partici- 
pating in the large field of employment offered in 
India simply because the Institution was unable to 
give any guarantee that its younger members were 
properly educated. Thence arose the erection of 
Cooper’s Hill College, which makes the Indian 
service a monopoly of that seminary, and enables 
Government to employ large numbers of military 
men in place of civil engineers on the ground of 
their superior education. That this state of things 
has long engaged the attention of some of the ablest 
and most thoughtful members of the profession is 
well known. 

In 1866, Mr. John Fowler, in his address on 
taking the chair as President of the Institution, 
drew marked attention to the subject of pro- 
fessional education ; in 1870, the Council of the 
Institution collected and issued to the members 
in a volume of some 200 pages all the then avail- 
able information on ‘‘The education and status 
of civil engineers in the United Kingdom and 
foreign countries,” and at the last annual meeting 
it isan open secret, although it does not appear 
upon the minutes, that the subject was under dis- 
cussion. 

In these days of general and technical education 
through the country it behoves the Institution to 
see that it does not fall behind the age ; it occupies 
a commanding position and should use its influence 
to advance the profession in every way in its power. 
There is, in our opinion, no necessity to convert the 
Institution either into a scholastic or an examining 
body, or to abolish the system of private pupilage, 
by which alone a practical knowledge of work 
can be attained, but certainly some improvement 
is required, and we hope that the members of the 
profession will, one and all, give the subject their 
serious attention. For it must be borne in mind that 
although the Council of the Institution can and have 
done much for the advancement of the profession, 
yet they are only the executive of the wishes of the 
great body of the members without whose support 
and assistance they are comparatively powerless. 
And the advantages, which both directly and in- 
directly would accrue to individuals and the general 
body of the profession from some well-digested and 
acknowledged scheme of professional training, are 
such as we venture to hope will before long lead to 
the whole subject being taken up with a thorough 
determination to place the profession and the In- 
stitution in that position which it should occupy in 
public estimation. 








THE INTERNATIONAL HEALTH 
EXHIBITION. 

THE vast range of buildings at South Kensington 
in which the Fisheries Exhibition was held last year, 
is once more the scene of a cheerful activity. It 
was only when these galleries and corridors were 
denuded of their contents that one appreciated 
what an enormous aggregation of material went to 
make up the Fisheries collection. But large as is 
the area covered by the old buildings, it is found 
insufficient to satisfy the applications for space 
that have been made by those desirous of partici- 
pating in the coming Health Exhibition ; which, 
if one may judge from the present aspect of affairs, 
promises to develop into even a greater success than 
was achieved by Mr. Birkbeck and those who co- 
operated with him last year. 

The subject of this year’s Exhibition gives a far 
wider scope than the previous one ; in fact, there 
are few things that might not be included under the 
sub-title of ‘‘ food, drugs, the dwelling, the school, 
the workshop,” were it not that these are to be 
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entirely subordinate to the governing features of 
health. Education is a second object of the Exhibi- 
tion, and is to be represented by ‘‘ apparatus used 
in primary, technical, and art schools.” 

The great excess of applications for space over 
that at the disposal of the executive has enabled 
the various sub-committees to exercise a discrimi- 
nating choice, and there is every prospect of the 
enterprise being confined within its legitimate 
limits and not degenerating into a miscellaneous 
show of the wares of firms whose only qualification to 
exhibit is that they are willing to spend their money 
for the sake of an advertisement. The executive 
is also fortunate in having received the support of 
many of those public bodies and scientific societies, 

. whose efforts to aid in the great work of improving 
the health and educational facilities of mankind at 
large, have quietly but steadily wrought so much 
good during recent years. ; 

Foremost in this field the City Guilds claim 
honourable mention for the work they have re- 
cently initiated, in promoting technical education, 
and their contribution to the coming Exhibition 
will doubtless be the leading feature of interest in 
the whole display. At the present time a large 
number of workmen are busy erecting a structure 
that covers the space extending from the front of 
the Prince of Wales’s pavilion to the gallery which 
contained the Russian collection in last year’s Ex- 
hibition. This building, or rather series of build- 
ings, is to represent a street in London of olden 
times. It is said that various trades are to be re- 
presented, apprentices and workmen carrying on 
their avocations, as far as is known, in a manner 
such as might have been seen at the period of time 
chosen. Between 40001. and 50001. has been put 
apart for this purpose. The lofty red brick build- 
ings recently erected on the north-east of the Ex- 
hibition by the City of London Technical Guilds 
will form an integral part of the Exhibition. There 
will be a further exhibit in this section in the 
Albert Hall. In the same building there will be a 
collection of articles of the chase from remote to 
modern times, together with specimens of ancient 
table art, pottery, and such subjects. These will 
be shown under the auspices of the British Archzo- 
logical Association, the members of which body 
will contribute the various objects. The eight 
water companies of London, no doubt with a praise- 
worthy desire to remove some of the unpopu- 
larity which has recently fallen to their lot, are 
making an effort to be well represented. A large 
octagonal structure has been erected which is to 
contain a collection of appliances used in the col- 
lection, filtration, and other processes which water 
undergoes in course of being prepared for public 
use. The Royal Meteorological Society propose 
erecting a typical climatological station with in- 
struments used for meteorological purposes, and 
also a series of large diagrams illustrative of the 
climatical conditions prevailing in the various parts 
of the world. The Meteorological Council will also 
send instruments and apparatus with diagrams 
illustrating the temperature of the sea on the 
British coasts. The authorities of Kew Observa- 
tory propose having on view, amongst other things, 
diagrams showing the mean errors of clinical ther- 
mometers and also specimens of certificates that are 
issued for such instruments. 

The Health Committee of the Corporation of 
Liverpool will send a contribution of an entirely 
different nature, one of a severely practical character, 
consisting of a scavenger’s cart, a watering cart, a 
night-soil barrow, and a hand watering cart, together 
with plans of artisans’ dwellings. Tes 

Parkes’ Museum of Hygiene, an institution to 
which our opening remarks are particularly appli- 

cable, proposes sending contributions that will 
add to our knowledge of the chemistry of food. 
The Ladies’ Sanitary Association, another institution 
we hadin mind when penning our introductory sen- 
tences, will be also represented. ; 

Perhaps the handsomest and most interesting 
collection amongst the private exhibits will be that 
contributed by Mr. Frederick Treves, F.R.C.S. 
(whose labours in connexion with the hygiene of 
dress are well known) and the Honourable Lewis 
Wingfield. It will consist of a collection of over 
seventy life-sized figures showing the history of 
costume. They will be ranged for the most part 
in groups of four, as far as possible, according to the 
reigns of the kings and queens of England from 
William I. to George IV., the most recent costume 
bearing the date 1807. There will be represented 
in nearly every group a man and woman of the 


humbler classes, together with a male and female 
figure belonging to the higher ranks of life. The 
dresses are made from the designs of Mr. Wing- 
field, and are in every instance taken from authentic 
drawings, the source of which is appended. The 
waxen heads have been likewise made from designs 
by the same artist. This exhibit is intended to show 
the evolution of certain garments through their 
various phases, and will enable comparisons to be 
made between dress in its hygienic relations in 
ancient and modern times. There will also be, as 
part of the same exhibit, a series of figures showing 
the changes in military costume in this country. 
The uniforms are executed from authentic designs, 
and the figures will be grouped according to certain 
conspicuous military periods. English naval uniforms 
will be shown in the same way. A collection of 
armour and ancient articles of attire, together with 
some contributions from Lady Brassey’s collection, 
to illustrate the costumes of extreme climates, will 
supplement this representative display of British 
costume ; the cost of which is sai7 to have amounted 
to over 1200/. Mr. Treves will also contribute 
examples of the various chemicals used for making 
muslin and other fabrics aon-inflammable, the 
effects of which will be demonstrated, and the 
whole subject of poisonous dyes will likewise be 
displayed. Casts of feet deformed by improperly 
shaped boots, a series of self-demonstrating models 
to show the comparative value of certain dress 
fabrics, in respect of their warmth, porosity, 
and hygroscopic properties, together with the 
effects of colour upon heat, &c., will also be shown 
in this most interesting display. Messrs. Gillow 
and Co., the well-known furniture manufacturers 
and decorators, will be most extensively repre- 
sented at this Exhibition, as they were at the last. 
Few visitors to the Fisheries knew how much they 
owed to this firm, who liberally applied their various 
contributions to the useful work of the Exhibition, 
although no doubt in this way they lost a great 
deal of their effectiveness as a display. 

Bakeries will be well represented, as there is 

to be at least three working examples. This 
section is to be situated in what was the lifeboat 
shed last year. One baker’s oven is already com- 
pleted, and the foundations are being put in for two 
more. The oven now ready is to all appearance one 
such as may be seen in any ordinary bakehouse, and 
it is said there are 60,000 of these ovensin England 
alone, of which number one-tenth belong to London. 
The oven in question will hold ten bushels of bread, 
which equals 320 half-quartern loaves. The special 
feature about it is that it is heated with gas; and 
when one considers the immense volume of smoke 
that arises to pollute the atmosphere from the 6000 
London ovens one can only wish that the originator 
of this system—Mr. Boer—may meet with success. 
Another interesting exhibit, and one especially 
appropriate to the present Exhibition, will be that 
consisting of the process of making whole-meal 
bread, which is to be practically demonstrated, we 
believe, in conjunction with Mr. P. Pfleiderer, who 
exhibits as a manufacturer of bakery plant. The 
now well-known Perkins system of baking by steam 
will also be shown. 
The large dairy companies, whose establishments 
have become so prominent a feature in London 
domestic life within the last few years, will con- 
tribute largely, as there will be more than one 
working example of dairy practice, besides a very 
complete model. An enterprising exhibitor, with 
a Russian address, promises to send some mares in 
order that koumis may be made from their milk. 
A well-known naturalist in Piccadilly will have a 
most attractive case of stuffed birds and animals re- 
presenting an English farmyard. There will be also 
many other exhibits of stuffed animals and birds. 

The two well-known seed houses both promise 
large and instructive contributions ; one of which 
will comprise seeds used directly as food for man 
with the principal features of their analyses de- 
scribed, and the same with regard to seeds used for 
feeding cattle and other animals. A leading feature 
in another exhibit of this nature will be a series of 
finely executed models of roots and other vegetable 
products. Messrs. Doulton and Co., of Lambeth, 
will show a large collection of their productions, to 
which we shall no doubt make special reference on 
a future occasion. 

The machinery in motion department naturally 
includes examples of several classes, which have been 
grouped together in one large building for the sake 
of proximity to the motive power. The latter will be 





supplied by Messrs. W. and J. Galloway and Sons, 


of Manchester, who send a pair of their twin com- 
pound engines, which have almost become a matter 
of course in exhibitions of this nature, similar ones 
having been sent to Vienna, Paris, the Crystal 
Palace, and other exhibitions. The cylinders are 
14 in. and 24 in. diameter, and the stroke is 30 in. 
The engine will work non-condensing, as there are 
difficulties about obtaining a good supply of condens- 
ing water. The boilers will be placed in a sepa- 
rate building adjacent. They are two in number, 
26 ft. long by 6 ft. Gin. in diameter, and are of the 
new Galloway type. The extensive line of shafting 
for running the various machines shown is carried 
down the centre of the building supported on A 
framed standards. The countershafts and pulleys 
will be placed underground. A good deal of steam 
will also be required for washing and other pro- 
cesses. The foundations for the line shafting 
standards and those of the different machines 
appear to be of the most substantial character. 

The electric light will be more fully represented 
than it was even at last year’s Exhibition. Messrs. 
Davey, Paxman, and Co. have taken out the whole 
of the original engines and boilers, and are arrang- 
ing and adding to the machinery. 

With regard to foreign exhibits, France, Belgium, 
and China will be well represented, but we shall 
miss the United States, Canada, Norway, and 
Sweden, countries which contributed so much 
towards the success of last year’s show. 

We have, in this preliminary notice, only 
attempted to give a few details of the most salient 
features respecting which we have been able to 
glean information. Doubtless there will be other 
things quite as well worthy of notice as those we 
have enumerated. At the present time all is neves- 
sarily in confusion and no one, even those officials 
who are most intimately connected with the sub- 
ject, can form a precise idea of what will be the 
aspect of the Exhibition when all the objects are in 
place. We shall probably return to the subject 
again before the opening day. 








THE WEATHER OF MARCH, 1884. 

THERE was a remarkable rise of temperature in 
the middle of March, but the month went out quite 
as cold as it came in, notwithstanding the increase in 
the sun’s duration above the horizon. On the whole 
the temperature exceeded the normal values. Re- 
ferring to extreme positions of the British Isles to 
which the Isle of Man is central, the mean atmo- 
spheric pressure and temperature were as follows : 


| 
| ee Mean 


| 
| Difference | Difference 





Positions. | Pressure, | from Normal. | = from Normal, 
| | | ‘! | 

in. in. deg. | deg. 
North 29.72 | below0.03 | 43 | above 4 
South 29.91 | - 02 | 46 | — - 
West 75 | ». wo) @& I = ae 
East 29.93 | above .08 43 | a = 
Central 29.83 | below .02 45 CO - 8 





The amount and frequency of rain may be roughly 











represented by the following results : 
: eee . se 
| 
Places. | Rainy Days. | Amount. Pega 
| in. | in. 
Stornoway wal 21 3.93 | above 0.13 
Scilly .. eel 23 3.34 1» 0.90 
Valencia as pe 28 11.15 1 dene 
Yarmouth 19 1.12 below 0.78 


Pressure was greater in the south and east than 
in the northand west. The daily general directions 
of the wind give a resultant from S., though the 
normal resultant is W. byS. There was very little 
horthing in the winds. Temperature exceeded the 
average 1 deg. in the south and 4 deg. in the north. 
These southerly winds brought excessive wet to 
Ireland. The rainfall at Valencia was just ten 
times as much as at Yarmouth. The east of Great 
Britain had comparatively dry weather, the rainfall 
was considerably below the average. In the rest of 
Great Britain the rainfall was above or about the 
usual amount. Heavy rainfalls occurred at Hurst 
Castle, on the 3rd, 1.08; at Scilly, 1.€4; on the 
4th, Barrow-in-Furness, 1.34 ; on the 6th, Valencia, 
1.80; and, also, at Valencia, on the 9th, 1.02 ; on 
the 10th, 1.13; onthe 13th, 1.40. Thunderstorms 
occurred in south Ireland on the 12th ; at Holyhead 
on the 20th; and aurora were seen in the north of 
Scotland on the 28th and on the 29th. The ex- 
tremes of the barometer were 30.3 in. on the 27th, 





and 28.9 in. on the 20th; both in the north. The 
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highest temperature recorded was 70 deg. at Cam- 
pridge on the 16th, the lowest 24 deg. at Bawtry 
on the Ist. Great differences of simultaneous 
temperature were frequent. Thus, on the Ist, 
Valencia 48 deg., Cambridge only 30 deg. ; 2nd, 
Valencia 48 deg., Loughborough 30 deg. ; 3rd, 
Scilly 50 deg., Cambridge 33 deg. ; 6th, Valencia 
49 deg., Oxford 33 deg. ; 8th, Scilly 45 deg., Par- 
sonstown 30 deg. ; 10th, Dover 46 deg., Parsons- 
town 30 deg. ; 25th, Scilly 49 deg., Oxford 32 deg. 
These low temperatures were all at inland stations, 
where the air was clear and ground radiation very 
effective. Clear weather days varied between 9 in 
the north and 4 in the west ; overcast, between 20 
in the west and 11 in the south ; though for England 
generally there were 7 clear days against 12 overcast, 
the remaining 12 cloudy or fair. Thus, the weather 
in Ireland was dull and very wet, while Great Britain 
had much fine weather. The duration of bright 
sunshine, however, was much less than in March of 
the three previous years. For these islands on the 
whole, the percentage of its possible amount, for 
the five weeks ending 31st, was 25; the Channel 
Isles had 45, east England 29, south and south-west 
England 28, north Scotland 27, central England 26, 
east Scotland and north-east England 22, south 
Ireland 21, north-west England 20, west Scotland 
19, aorth Ireland 18, The six months, October to 
March, have all been mild, the mean temperature 
of the period, for the whole of these islands, has 
been about 2.1 deg. above the normal. The wind 
resultant for February was also S., and the dis- 
tribution of pressure, temperature, frequency and 
quantity of rain was very similar to that in March. 
For the three months January, February, and March 
the percentage of bright sunshine was, in 1883, 29 ; 
this year it only amounts to 19, for these islands 
generally. 








THE ELECTRIC LIGHT ON 
SHIPBOARD. 

Dvrine the past six years the practical applica- 
tions of electricity have extended at a very rapid 
rate, probably faster than electricans ever dreamed 
of, albeit to a certain section of the public, who 
always expect to see a system in full operation 
almost as soon as the original idea is enunciated, it 
may appear that very little progress has been 
made. The application of electricity to lighting 
purposes has perhaps received the largest share of 
attention, and the result, as far as the public are 
concerned, has been eminently disappointing. The 
houses and streets of our cities are still in the 
hands of the gas companies, and the various in- 
ventors and promoters, who a short time ago were 
competing for a monopoly of lighting the universe, 
are content to be forgotten. This comes of wooing 
nature too brusquely ; her favours are only bestowed 
on those who constantly and assiduously wait upon 
her. 

In the midst of so much apparent failure it is 
pleasant to observe that in one department at least 
steady progress has been made, difficulties have 
been met and overcome, and most of the details of 
acomplete system of electric lighting have been 
carefully elaborated. We refer to the electric 
lighting of ocean steamships. Probably much of 
the progress is due to the fact that the matter has 
been left entirely to private enterprise without the 
advantage of an Act of Parliament passed specially 
to foster the introduction of electric lighting. 

In November, 1879, the late Mr. William Inman, 
managing director of the Inman line, consulted Mr. 
Raworth, agent of Messrs. Siemens Brothers, on 
the question of lighting the saloons of the Inman 
steamships by means of electricity. Thes.s. City of 
Berlin was then in dock, and Mr. Inman gave 
an order on Saturday, November 29, for the electric 
light to be fitted to the saloon of that vessel. On 
the following Thursday, December 4, 1879, she 
sailed for New York fitted with a W 3 Siemens 
alternating current machine, a 4 horse-power Soho 
engine, and four Siemens differential arc lamps 
burning inthe saloon. The result was eminently 
successful, and after two voyages the number of 
lamps was increased to sixteen. These have con- 
tinued to work satisfactorily down to the present 
time. 

About the same time one of the Pacitic Steam 
Navigation Company’s steamers was fitted by the 
British Electric Light Company with a Gramme 
machine and an are lamp to illuminate the saloon, 
but the experiment was not successful.’ In the 
summer of 1880 Messrs. Siemens Brothers fitted the 








Pacific Steam Navigation Company’s s.s. Potosi 
with six differential arc lamps, maintained by a 
W 3 alternate current machine and a four horse- 
power engine. Thes.s. Chimborazo, belonging to 
the Orient Company, was at the same time fitted up 
by the Electric Supply Company (Mr. Killingworth 
Hedges) and by the British Electric Light Com- 
pany with a Gramme machine and André lamps. 
These lamps, however, were not very successful, 
and were afterwards removed from the ship. 

During the early part of 1881 Mr. Swan’s great 
improvements in the manufacture of glow lamps 
attracted the attention of shipowners, and Mr. 
Swan obtained permission to fit up the City of 
Richmond with his lamps. The trial was eminently 
successful as far as the lamps were concerned, but 
the machine used was a ‘‘ Brush,” which was after- 
wards removed and replaced by a Siemens alternate 
current machine driven by a horizontal engine and 
strap. 

It will be seen that up to this point the Inman 
Company had been the pioneers of electric lighting 
on board ship, and they now stepped forward from 
experiment to practice by lighting their new steam- 
ship, the City of Rome, with incandescence lamps in 
the cabin, and with arc lamps in the engine-room and 
steerage. The contract was placed in the hands of Mr. 
J. S. Raworth, agent for Messrs. Siemens Brothers 
and Co., and he now applied, for the first time, 
the plan of driving electric machines by means of 
an endless cotton rope taken several times round 
the flywheel and round the machine pulleys, and 
finally coming back round a guide pulley to the 
groove from which it started.* This method of 
driving was found to be so well adapted for the 
purpose that it has been constantly used by 
Messrs. Siemens Brothers and Co., down to the 
present time, and has been applied by them in some 
forty instances ; it is also used by the Swan Com- 
pany, the Edison Company, and other electric light 
engineers who have lately come to recognise its 
value. 

At the time when the contract for lighting the 
City of Rome was taken, the arrangement of Swan 
lamps was very complicated and costly, they were 
usually burned in clusters arranged in series, and 
compensating resistances were used in the circuit 
as substitutes for extinguished lamps. Messrs. 
Siemens Brothers abolished all this at a stroke 
by employing machines and leading wires of 
very low resistance and by placing all the lamps 
parallel, the result was that lamps could be lighted 
or extinguished within a very considerable per- 
centage of the total number without greatly 
affecting the brilliancy of the remainder. 

The resistance of the leading wire was reduced by 
using the hull of the ship as the return conductor, 
and the various fittings for carrying the glow lamps 
were reduced to earth tension by means of a short 
wire joining them to the ironwork of the ship. 
The leading wires coming from the machine were 
attached to the lamps by means of a central con- 
tact peg arranged in the interior of the brackets or 
pendants, out of sight and out of reach. Keys and 
safety fuses were also designed on the same plan, so 
that in no part of a ship, except in the machine 
room, could any person either injure or amuse him- 
self by receiving electric shocks. We are informed 
by Messrs. Siemens Brothers that this system has 
been rigidly adhered to, and that in the total 
number of 6000 lamps erected by them on board 
ship, there has not been a single deviation from this 
rule. The system of using the ship as return is 
now generally adopted by electric light engineers, 
with the exception of the Edison-Swan Company, 
who still adhere to the double system chiefly, no 
doubt, because their earlier work was principally 
on land where double wires are necessary, and 
their land fittings and the system which suited them 
were transferred bodily to steamships. The single 
wire system, as it is called, was approved by the 
late Sir William Siemens, and sufficient justification 
of his judgment in this matter is to be found in the 
universal success of the marine work carried out by 
the firm of which he was lately the head, and by 
the general manner in which the system has been 
adopted by electric light engineers who have under- 
taken similar work. 

Prior to the fitting up of the City of Rome, 
Messrs. Siemens Brothers refitted the Chimborazo 
previously fitted with André lamps by the British 
Electric Light Company. In this case also the re- 
sult has been continuously successful, and the 
confidence of shipowners was now so far established 


that. there followed in rapid succession, Messrs. 
Guion and Co. with the Alaska and Arizona; the 
British India with the India; the Compania 
Transatlantica with the Antonio Lopez, the Cata- 
lufia and Ciudad de Santander; the Orient Com- 
pany with their fine new ships the Orient and 
Austral. 

The Cunard Company did not adopt electric 
light at the outset, but as soon as it had established 
a firm footing they fitted up through the Swan 
Company, the Pavonia, Cephalonia, Servia, and 
Catalonia. Last year they extended the use of the 
electric light on board the Servia, and they also fitted 
their new and finest boat, the Aurania, with 550 
Swan lamps; both these large contracts were taken 
by Messrs. Siemens Brothers. The Aurania is 
remarkable because she contains the largest in- 
stallation of glow lamps afloat up to the present 
time. She has also the first example of machines 
driven by friction or rolling contact by a paper pulley 
on an iron flywheel; this arrangement we have 
already illustrated. It has since been adopted 
in nineteen instances with complete success.* 

Our readers will remember that the principal 
features of this friction gear are that the machine is 
supported on trunnions the axis of which passes 
through or near the centre of gravity, whereby the 
pressure on the rolling surface is not affected by 
the rolling of the ship, and that the necessary grip 
is obtained without putting any strain on the bear- 
ings of the machine, whereby the helix might be 
caused to wear out of truth with the magnets. 

(To be continued.) 








BRITISH NAVAL GUNNERY. 
(Continued from page 270.) 

TuE director, which we illustrated and described 
in our last article, being the means by which a 
broadside of guns is fired (and replacing the sights 
of these guns), it must be in a good position, be well 
protected, and be under the control of the officer 
fighting the ship. All this means that it must be 
above the guns, and probably not vertically above 
the central gun. 

Now, first dealing with the horizontal alignment 
(see Fig. 88). If the director is not over the direct 
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ing gun, it follows that when the instrument is laid 
for any object, if the gun is laid on exactly the 
same bearing as the director, then the shot from 
the gun, and consequently of the whole broadside, 
will pass as much to the right or left of the objects 
as the gun is to the right or left of the director. 
Hence it follows that the centre gun must be laid 
by the director in the same way that the other guns 
are arranged on the centre gun. For instance, 
supposing that it is desired to fire at an object 600 
yards off, we see that in order that the centre gun 
may hit that object, the gun must be trained 
towards the director a little, this amount being 
found in the same way as when dealing with con- 
verging fire. We will assume that we have found 
the angle through which the gun must be trained 
for this purpose, to be 2 deg. 10 min., then on 
whatever bearing the director may be laid, the gun 
must differ from it by 2 deg. 10min. The use of 
the correction vernier on the radius bar will now be 
apparent ; for—given that we are going to fire at 
600 yards, and that the bearing on which the guns 
have to be trained, is 2deg. 10 min. different from 
the director—by moving this vernier through 2 deg. 
10 min. towards the directing gun, and clamping it 
there, then the other vernier, which reads off the 
bearing on the horizontal arc, will always show a 
bearing 2deg. 10 min. different to the true direc- 
tion of the telescope, and will give the bearing on 
which the guns are to be laid. 

Again, supposing the ship to be going at acertain 
speed through the water, it is evident that the shot, 
being impelled forward by the motion of the ship, 
will not strike the object aimed at, but will pass 
in front of it. To remedy this, it is necessary 
that the sights of the director should come on the 
object before the guns are actually pointing at it. 
The angle through which the shot are deflected is 
4 min. for every knot of speed, hence in correcting 
for the speed of the ship we must so arrange that 
the difference between the bearing of the director 
and the bearing of the guns will be equal to this 





* See ENGINEERING, vol. xxxv,, page 423. 








* See ENGINEERING, vol. xxxvi., page 405. 
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amount, and as the muzzles of the guns must be 
always trained aft to counteract the speed, the 
correction vernier on the director must be moved 
that amount towards the bow of the ship. These 
two corrections are combined and tabulated, and 
the table is kept in a convenient position for the 
officer working the director to referto. The follow- 
ing example will illustrate our meaning. We will 
suppose that the port director of a ship is 30 ft. 
abaft the centre gun. 

Now the corrections necessary for this distance at 
ranges of 400, 600, and 800 yards are (as will be 
seen by working out the triangles given) as follows ; 


Distance. Move Vernier to the Right. 
yards. deg. min. 
400 1 26 
600 0 57 
800 0 43 


Again the corrections for the speed, which are 
tabulated, as a rule for every five knots, would be 
as follows : 

Move Vernier to the Right. 











Distance. 5 Knots. 10 Knots. 15 Knots. 
yards, | deg. deg. deg. 
400 0.20 0.40 1 
600 bh) bed bed 
800 ” ”? ” 


By combining these two corrections, we obtain 
the following Table, which is one placed near the 
director : 

Move Vernier to the Right. 





Distance. 





| 5 Knots. | 10 Knots. 15 Knots. 
| } 
yards, | deg. min. | deg. min. deg. min. 
400 1 46 2 6 2 2 
600 ; 2) te 1 57 
800 1 3 1 23 1 43 


So much for the horizontal correction. Now for 
the vertical (see Fig. 89). The director being above 
Fic. 89, 
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the directing gun, it is evident that if the gun is 
laid exactly at the same elevation as the director, 
the shot will fall considerably short of the object 
aimed at. First, because the gun is below the 
director, and therefore the axis would be pointing 
to the same extent below the object as the gun is 
below the director, and secondly because the shot 
falls from the moment of firing the gun, which 
must therefore have additional elevation to com- 
pensate for this. Hence the amount the gun must 
be laid above the director, is the sum of these two 
corrections, viz., the dip and the elevation due to 
the distance. The former is found by a similar 
method to the horizontal correction, and the latter 
by experiment when trying the guns. For ex- 
ample, if the director is 20 ft. above the gun deck, 
which carries 9 in. rifle muzzle-loading guns, the 
dip corrections are : 


Distance. Dip. 
yards deg. min. 
400 0 57 
600 0 43 
800 0 29 


The elevations for the distances when firing 
battery charges, we find from the range table : 


Distance. Elevation. 
yards, deg. min. 
400 0 30 
600 0 45 
800 1 0 


Combining these two, we get the following Table, 
which is placed near the director: 


Distance. Correction. 
yards, deg. min. 
400 
600 1 28 
800 1 29 


It will be observed that as the distance increases, 
the dip decreases and the elevation increases, and 
the sum of these two in this case comes to very 
nearly the same total correction for each distance. 
This is a great advantage, as in case of the distance 
altering, there is no need of a fresh correction being 
applied. 


Now to apply this correction. The gun must, as 


long as the director is above it, always have more 
elevation than the director, and it is for this reason 





that the correction scale is only marked downwards 
on the left side. Supposing it is required to fire at 
600 yards, the scale is pushed up until the arrow on 
the bracket coincides with the 1 deg. 23 min. on the 
left side of the scale, and the scale is then clamped 
to the bracket. On the telescope being laid for the 
object, and the elevation being read off on the right- 
hand scale, we do not obtain the elevation of the 
director, but this elevation increased by 2 deg. 
10 min., which is the proper elevation for the guns, 
and what we require. Having thus placed the guns 
and the director, and explained generally the mode 
of working, we may now proceed to other details. 
The Sights.—We have already explained the 
use and general arrangement of sights. The latest 
patterns are raised or lowered by means of a 
ratchet and pinion, the deflection scale being 
worked by an endless screw, and a clamp is pro- 
vided in the former case to prevent the sight 
running down from the jar of firing. The sights 
are usually marked with the elevation when firing 
battery charges, in the rear, with exercising or full 
charges on one side, and with the length of fuze on 
the other. Fig. 90 shows the rear view, the 





vernier being adjusted to 45 min. left deflection. 
The deflection scale, the use of which is to com- 
pensate for wind, speed of ship, and speed of the 
enemy, is now graduated up to 3deg. or more each 
way, and can be easily adjusted by means of the 
endlessscrew A. These sights, in combination with 
the knowledge of the correct distance, are the most 
important things at the guns. 

Method of Loading.—In a muzzle-loading gun it 
is necessary that the muzzle should be brought well 
inside the port. The gun having been fired, and 
having recoiled into the required position, the gun 
port is immediately lowered. A man then steps upon 
either side of the muzzle, and the sponge (see 
Fig. 91) being served to them by a third man (the 
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staff passing out through a hole in the port), they 
force it hard home to the bottom of the bore and 
keep it there whilst two round turns are taken, the 
vent being at the same time kept carefully closed 
by another man. Any unconsumed burning frag- 
ments that may have been left in the gun having 
by these means been extinguished, the sponge is 
withdrawn. The powder, which in the mean time 
has been brought up by one or two men, is then 
entered by the loading numbers, who push it into 
the gun as far as their hands willreach. They then 
stand on one side to allow ef the projectile being 
triced up, which is done by a tackle hooked over 
the middle of the port, and worked by eight men, 
more or less as the case may be. The projectile, 
when brought up to the muzzle, is entered by 
the two loading numbers, and the rammer being 
provided in the same way as the sponge, the pro- 
Fig, 92. 















jectile and charge are rammed home together. All 
the unemployed numbers at the gun assist at this 
latter evolution, bell ropes being fitted to the 
rammer for this purpose (see Fig. 92). The gun 





when loaded is run out by the number who attends 





the compressor, who slacks it back, and thus allows 
the gun to go out of its own accord, the slide being 
inclined for this purpose. The gun being run out, 
the ‘‘captain of the gun” gives the necessary 
orders for training and elevating, the former being 
done by four numbers on the training winch, and 
the latter by two men attending the elevating 
wheels. 

In turret ships the manual labour is all superseded 
by hydraulic power, the gun being run in and out 
and sponged, the powder and projectile lifted to 
the muzzle and rammed home, and the rammer 
withdrawn by this means. Breechloading guns are 
managed in the same way as muzzle-loading guns, 
excepting that no sponging is required, and that the 
breech has to be opened and closed, before the 
loading can be effected. 

Firing by Electricity.—The guns in large ships are 
all in electric communication with one another and 
with the director, and can also be fired by electricity 
from the gun deck. 

(Zo be continued.) 
NOTES. 
Tue New Opera By TELEPHONE. 

THE new opera, ‘‘ Lauriana,” which is now being 
played at the Opera House, Lisbon, has been trans- 
mitted by telephone to the Ajuda Palace of the 
King of Portugal by the Edison-Gower-Bell Tele- 
phone Company. The etiquette of courts pre- 
vented the king and queen from going to the play- 
house on the first night of the new piece, because of 
the death of the Princess of Saxony ; but the difti- 
culty was got over by bringing the play to the 
palace by telephone. Six microphone transmitters, 
two Blakes and four Gower-Bells, were placed 
about the front of the stage in multiple are. They 
were mounted on lead and soft rubber pedestals to 
prevent disturbance from the vibration of the 
building. Each transmitter was fed by three sets 
of two Leclanché batteries, which were switched 
on every twenty minutes in succession to keep up 
the current strength. There were ten Gower-Bell 
receivers at the palace end for the use of the royal 
family who heard the opera. 


MEASURING THE MaGNetic FIELD. 

It being useful to measure the intensity of the 
magnetic field of dynamos, and the ordinary method 
by vibration of magnetic needles being incon- 
venient, Mr. J. E. H. Gordon has devised a small 
instrument for the purpose. It consists of a very 
small dynamo having its coil mounted with a spring 
action so that on the release of a detent the coil 
suddenly makes a quarter turn. The pulse or 
current generated by this movement is indicated 
by a galvanometer in circuit with the coil, and at a 
distance where the magnetism does not affect it. 
The intensity of the field where the coil is situated 
may be regarded as equal to the throw of the galva- 
nometer needle. In order to explore the field 
properly and get its intensity at different points, 
the coil slides on a vertical stem, which can be 
given a motion on two horizontal lines at right 
angles to each other, thus placing the coil at any 
point compassed by three co-ordinates. 


Licutninc Conpvuctors, 

M. A. Callaud has communicated to the French 
Academy of Sciences a new modification of the 
cable lightning conductors, such as are made by 
him for the French Ministry of War. Hitherto the 
conductors have terminated in holes filled up with 
coke, but this arrangement, which is good enough 
if the cable is intact, is defective when oxidation 
attacks the copper. Doubtless the copper, coke, 
and moisture form a voltaic combination resulting 
in corrosion of the metal, and hence the coke pack- 
ing of a copper lightning rod ‘‘ earth,” though re- 
commended by a recent learned commission on the 
subject, is not quite satisfactory. M. Callaud 
adopts the following plan: Each wire of the cable 
is surrounded with hemp impregnated with white 
lead, or with minium. These served wires are 
wound or cabled round a central naked copper core 
or wire, which has no need to be protected. The 
whole cable is then wound with linen or tape im- 
pregnated with white lead or minium. This makes 
a protective covering for it. M. Callaud’s plan is 
no doubt a good protective of the conductor itself 
from oxidation, but we fail to see how the local 
voltaic action is to be prevented between it and the 
coke, unless the minium, being a conductor, serves 
to shield the metal from electric corrosion while 








allowing the conducting contact with the carbon or 
coke to be established. We may add that M. 
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Cochery has presented a report on lightning strokes 
in France during the last half of 1883 to the 
Academy. 

RESISTANCE OF THE Execrric ARC. 

According to recent experiments of Professors 
Ayrton and Perry it appears that for a fixed dis- 
tance between the carbons in the electric arc, the 
difference of potentials necessary to maintain the are 
is nearly, but not quite, independent of the current, 
the electromotive force requiring to be slightly 
increased when the current is very much increased. 
They also find that the difference of potentials be- 
tween any two carbons necessary to produce an arc 
depends almost entirely on the distance between 
them, and hardly at all on the strength of the 
current. The equation of the curve of results ob- 
tained is 

E=63+55 a—63 x 10-10 @ 
where E is the difference of potentials in volts 
between the carbons, and a the distance between 
their points in inches. It will be seen that at first 
the difference of potentials necessary to maintain 
the are increases rapidly with the distance, and that 
at a distance of about , in. it is about 60 volts. 
From this the curve bends rapidly up to a point 
corresponding with a distance between the carbons 
of about } in. ; and for greater distances between 
the carbons than } in., the increase of difference 
of potentials becomes nearly proportional to the 
increase of distance, being about 54 volts per 
inch increase. Professors Ayrton and Perry 
remark that the law is very like that found 
by Mr. C. F. Varley, for the discharge through 
a vacuum tube, namely that the current is pro- 
portional to the difference of potentials minus a 
constant. How far the opposition to the passage 
of currents in an electric arc is due to pure resist- 
ance, and how far to an opposing electromotive 
force, is up to the present time by no means certain. 
That there is some opposing electromotive force, 
seeing that mechanical disintegration of the carbon 
and transportation of its particles occur, is, as was 
pointed out some years ago by Edlund, almost 
certain, but seeing that this opposing electromotive 
force ceases to exist with the extinction of the are, 
and probably varies as the pure resistance varies, 
and further remembering that an opposing electro- 
motive force which has no existence apart from a 
combined resistance, acts in an electrical test like a 
resistance, it must, in the opinion of the authors, 
be very difticult to separate them. 
METEOROLOGICAL APPARATUS, 

Some interesting information regarding meteoro- 
logical apparatus was recently brought under the 
notice of the Royal Scottish Society of Arts by 
Mr. Peter Stevenson, Edinburgh. The apparatus 
in question was made by him for the late Marquis 
of Tweedale in the year 1867, when he was Presi- 
dent of the Scottish Meteorological Society. Being 
desirous of conducting experiments with reference 
to the effects of the sun on the growth of grain 
crops, the marquis asked Mr. Stevenson to con- 
struct a thermometer which would make a con- 
tinuous record of temperature in the open field. 
He did this by mechanical means, but also added a 
second or wet bulb thermometer, a barometer, and 
arain gauge, so that the apparatus recorded con- 
tinuously time, temperature, pressure, and rainfall. 
He used an eight-day timepiece and a_ brass 
cylinder, round which were wound two sheets of 
thin tissue paper, with a sheet of carbon paper 
between them. By means of a separate apparatus a 
datum line was impressed on the three sheets, 
marked in hours, half-hours, and quarters. The 
timepiece also worked a hammer, which struck a 
blow on a suspended piece of brass every ten 
minutes. This made dotted markson the papers, 
six every hour, one-twentieth of aninch apart. Two 
thermometers, constructed alike in every way, were 
adapted to the apparatus. The barometer was 
peculiar in having its cistern at the top of the tube 
instead of the bottom. In order to obtain the con- 
tinuous registrations of a rain-gauge, the rain was 
conveyed from the gauge into a receiver so propor- 
tioned to the mouth of the rain-gauge, that an inch 
of rainfall caused the mercury gauge attached to 
the bottom of the receiver to rise an inch. The 
tube of this gauge was furnished with a float, carry- 
ing the wire with the knob on the top to give a re- 
cord every ten minutes, at the same time and in the 
Same way as the other instruments. When an inch 
of rain had fallen into the receiver, the water was 
discharged in a few seconds by means of a syphon 
arrangement, and the mercury gauge with the float 





immediately returned to zero. Thecase containing 
the instruments was made of cast iron, and re- 
sembled a post office pillar letter-box. It was 
placed in the middle of a large open field on the 
Yester Home Farm, where Mr. Stevenson believed 
it was still, but as a wreck. The experiments were 
carried on for nearly ten years, until the death of 
the marquis in 1876, and the records during the 
time had been bound in 38 volumes. Several of 
the members expressed regret that, in the interests 
of science, the observations had not been continued, 
and it was suggested that the society should take 
some action with the view of having the instruments 
restored to working order. 








ELECTRIC LIGHTING NOTES. 

THE Pilsen Joel Electric Light Company have brought 
out a dynamo machine for incandescence lighting upon 
the same general lines as the one which they have 
successfully used for are lighting, but modified as 
regards the disposition of iron in the armature and in 
the winding. These machines are being installed by 
the Company in the Armoury of the Tower of London, 
at the Bethnal Green Museum, and at the Tilbury 
Docks, and one is about to be placed on a steamship 
upon which the company is engaged. 

Messrs. Siemens Brothers have lately completed the 
electric lighting of the Massilia, the latest ship of the 
Peninsular and Oriental Company’s fleet. She is pro- 
vided with 250 Swan lamps of 20-candle power each, 
maintained by two dynamos of the type SD,. Each 
generator is driven by a ten horse-power Tangye 
vertical engine by means of the friction gear described 
at page 405 of our last volume. The lamps are dis- 
tributed through the saloon, music-room, smoke-room, 
state-rooms, officers’ quarters, and engine and boiler 
rooms. In the part of the ship devoted to the pas- 
sengers, the fittings are electro-gilt, partly two-armed 
pendants and partly single brackets, while in the 
officers’ cabins bronze fittings are used, each having a 
separate switch. 

The Riachuelo, the Brazilian ironclad which formed 
the subject of the paper read by Mr. Samuda before 
the Institute of Naval Architects last week, has been 
fitted with the electric light by Messrs. Siemens 
Brothers and Co. Her outfit comprises apparatus for 
lighting the interior of the ship and the decks, as well 
as for search purposes. Two hundred and seventy 
Swan lamps are distributed through the cabins, pas- 
sages, magazines, stores, sail rooms, crew’s quarters, 
turrets and loading pockets, conning tower, and every 
part where work is carried on at night, and two groups, 
of ‘eight 40-candle power lamps each, are suspended 
from the yard-arms in white enamelled concave reflec- 
tors. There are two search lights, each of 25,000 
candle power. The current is generated by three 
Siemens S D, dynamo machines, each driven direct 
by a Brotherhood improved three-cylinder engine. 
Any two of the machines will maintain either the incan- 
descence lighting or the search lights. The incandes- 
cence lights are fed from two independent circuits, the 
lamps on one circuit being maintained throughout the 
whole night. The double wire system is used through- 
out, the hull of the ship not being employed as the 
return conductor in this case. The whole of the wires 
are inclosed in solid teak casings covered with polished 
teak strips. The lamps in the working parts are 
inclosed in special lanterns inclosed in strong wire 
guards, and special provision is made to neutralise the 
effect of the concussion upon the lamps when the guns 
are fired. The engine-room and stokehole are supplied 
with portable lamps joined to the circuit by flexible 
wires, thus enabling the lights to be carried into a coal 
bunker or inside a cylinder. The water gauge glasses 
are lighted by specially strong waterproof lanterns, 
which may be cleaned from coal dust and spray by 
being drenched from a hose. In the dynamo-room isa 
very handsome switchboard provided with means of 
readily connecting any main circuit to any machine, 
and of putting the arc lamps in circuit. 

The secondary generators of Messrs. Gaulard and 
Gibbs, now in the hands of the National Company for 
the Distribution of Electricity, of 18, Warwick-street, 
Regent-street, have recently been tested by Dr. John 
Hopkinson, F.R.S., for the purpose of determining 
their efficiency. The scene of the experiments was 
the installation at Edgware-road, from which five 
stations of the Metropolitan Railway are lighted. 
These stations extend along a line seven miles in 
length, and each has a secondary generator deriving 
its energy from aclosed primary circuit fifteen miles 
in length of one copper wire of No. 8 B.W.G.* The 
primary circuit is fed by a Siemens alternate current 
machine, which, on the occasion of the tests, de- 
livered into it a current having an electrical energy of 
16,710 watts. The secondary generator at the Edg- 
ware-road Station had sixteen columns, twelve of 





* See ENGINEERING, vol, xxxv., p. 206, 





which were in use and four out of action; eight were 
devoted to lighting twenty-seven incandescence lamps, 
and four to two Jablochkoff candles. During a por- 
tion of the time the candles were extinguished to 
enable the efficiency of the part supplying the incan- 
descence lamps to be determined. It was noted that 
when one part alone of the apparatus was in action, 
considerable electrical disturbance took place in the 
unemployed columns, which was prejudicial to the 
results.. This is a mere matter of adjustment, which 
may be effected in a few minutes, and is of little con- 


sequence. ‘The results obtained by Dr. Hopkinson 
were as follows : 
Jablochkoff candles lighted: Watts 
Work applied to primary between ter- 
minals as a4 ea a --. * BGT 
Work delivered from terminals to incan- 
descent lamp circuit aes ads 1459 
Jablochkoff candles cut out : 
Work applied to primary between ter- 
minals es ~~ BS pee aa 2131 
Werk delivered from terminals to incan- 
descent lamp circuit. 1689 


Showing an efficiency of 79.3 per cent. 

Dr. Hopkinson states that if ‘‘ We compare the 
electrica! work actually developed by the Siemens 
machine and the number of lights lighted on the 
system and the resistance of the main line, it would 
appear that the average efficiency of theother secondary 
generators must be better than that at Edgware-road, 
which is explained by my preceding remarks, all the 
columns of the secondary generators supplying the 
stations at Aldgate and King’s Cross being in use. In 
effect, the total electrical work being, as I have stated 
above, 16,710 watts may be accounted for thus : 

Watts. 
151 incandescent lamps x 63 Watts=9,513 
5 Jablochkoff candlesx325 ,, =1,875 
Resistance of main line 30 ohms =3,630 
Primary current 11 ampéres ae 





15,018 
Giving an efficiency of secondary generator 89 per cent.” 

Messrs. Gaulard and Gibbs have lately invented 
a secondary generator of entirely novel construction 
and most remarkable simplicity, and this, although 
constructed on quite a small scale, has been found to 
have an efficiency of 86.1 per cent., and there 
appears reason to hope that with different arrange- 
ment it may produce a still higher percentage. The 
trials corroborate in a striking manner the professions 
of the inventors, who, when at the Electric Exhibition 
at the Westminster Aquarium, at a very early stage 
of their investigations, stated that the loss from all 
causes in theirjgenerators was only 15 per cent. Now 
that their own figures are endorsed by such an eminent 
authority as Dr. Hopkinson, and the capabilities of 
their system daily demonstrated on a large scale, they 
should be on the way to commercial success. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, March 15, Messrs. H .M‘Intyre and Co., 
Paisley, launched an iron screw steamer of about 200 tons, 
named the Daisy. This vessel has been built for the line 
of steamers owned by Messrs. Alexander A. Laird and 
Co., Glasgow, and is intended as a feeder for the larger 
steamers plying between the Clyde and the north of Ire- 
land. She is classed 100 A 1 at Lloyd’s, and machinery of 
the most modern description is being supplied by Messrs. 
Hubson and Corbett, of Glasgow. 





On Saturday, March 22, the new screw steamer Taor 
mina, recently built by Messrs. Alexander Stephen and 
Sons, Linthouse, Govan, for Messrs. Robert M. Sloman 
and Co., Hamburg, proceeded down the Clyde for her 
trial trip with a full cargo on board. The engines were also 
constructed by Messrs. Stephen, and fitted on board before 
the vessel was launched. On the measured mile the 
Taormina attained a mean speed of eleven knots per 

our. 





The screw steamer Bolinar, recently launched from the 
yard of the Abercorn Shipbuilding Company, Paisley, 
had her trial trip on the same day. She was built tothe 
order of Messrs. Birchal, Robinson, and Co., Manila, and 
is intended for the coasting trade. The mean speed ac- 
complished on the measured mile was 103 knots. 


Two very notable steamers had their trial trips on the 
Clyde on Saturday, March 22, namely, the Austral, after 
undergoing an entirely new internal reconstruction, and 
the Massilia, the latest addition to the magnificent fleet 
of the Peninsular and Oriental Steam Navigation Com- 
yany. The former has passed into the hands of Messrs. 

enderson Brothers, of Glasgow, and is to sail under the 
Anchor Line flag as a consort to the City of Rome in an 
express passenger service between Liverpool and New 
York. She attained a mean speed of 16.75 knots under 
easy steam, and the speed of the Massilia was 17.14 knots, 
the guaranteed speed being sixteen knots. As both of 
these steamers deserve at our hands more detailed notice 
than we can give on the present occasion, we shall return 
to the subject in a future issue. 





On Tuesday, March 25, Messrs. Earle’s Shipbuilding 
and Engineering Company, Limited, launched from their 
yard at Hull, the powerful iron screw tug Mosquito, built 
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to the order of Messrs. Thomas Wilson, Sons, and Co., of 
the same town. The dimensions of the vessel are as 
follow: Length, 72 ft.; breadth, 15 ft. 6 in. ; depth of 
hold, 8 ft.6in. The vessel will be propelled by Earle’s 
triple compound three-crank engines of 45 nominal horse- 
power, and will be fitted with a very powerful steam fire 
engine. 

On the 28th ult., the new twin-screw steamer Bortonius, 
recently launched from the shipbuilding yard of Messrs. 
Kish, Boolds, and Co., Sunderland, had a very satisfac- 
tory trial trip at sea. Her dimensions are: Length, 160 ft.; 
breadth, 28 ft. ; depth, 8 ft. 6 in., with a raised quarter- 
deck above this depth aft. Her engines and boilers are 
placed right aft, and are from the works of Messrs. Hut- 
son and Corbett, of Glasgow, having cylinders 17 in. and 
32 in. in diameter, with 24 in. stroke. Those on board 
were much interested in the working of two frictional 
winches, constructed by Mr. John Lynn, of Sunderland, 
for the rapid discharging of coal by as many baskets as 
required. These winches have two barrels, and having 
but one cylinder are very economical with steam. Two 
of these winches are being fitted on board thes.s. Madjus, 
a sister ship to the above. 





On Saturday, the 29th ult., the Dynamo, a fine steel 
screw steamer, built by Messrs. Earle’s Shipbuilding and 
Engineering Company, Limited, Hull, for Messrs. 
Thomas Wilson, Sons, and Co., of the same town, was 
taken on her official trial trip. The dimensions of the 
vessel are as follow: Length, 175ft., breadth, 25 ft., depth 
of hold, 14 ft. She is fitted by the builders with triple 
compound engines of 90 nominal horse-power, which 
worked exceedingly well throughout the trial. A speed 
of over 11 knots was obtained. 





Messrs. Murray Brothers, Dumbarton, on Friday, the 
30th ultimo. launched a twin-screw steamer, named the 
Arabian, a vessel measuring 126 ft. by 22 ft. by 94 ft. 
Built to the order of Messrs. Morton and Williamson, 
consulting engineers, Glasgow, the vessel is being fitted 
by Messrs. Rankin and Blackmore, Greenock, with their 
patent engines, one having cylinders of 9 in. and 18 in. in 
diameter, and the other having cylinders of 9in. and 
32in., all 22 in. stroke. The boiler is constructed of steel, 
fitted with two of Fox’s corrugated furnaces, and de- 
signed to work at a pressure of 150 lb. per square inch in 
order to secure great economy of fuel. The Arabian is 
intended for the fish-carrying trade on the west coast. 


On the following day Messrs. John Fullerton and Co., 
Paisley, launched an iron screw steamer of 615 tons 
named the Latharna, built for Mr. Hugh H. Smiley, of 
thesametown, Messrs. W. King and Co., Glasgow, are 
supplying the vessel with compound engines of 85 horse- 
power nominal, 








With the same tide, and also on the Cart at Paisley, 
Messrs. H. M‘Intyre and Co. launched a large double 
dredger, « magnificent vessel, for the Swansea Harbour 
Commissioners, and named Number One. Measuring 
150 ft. by 42 ft. by 12 ft., she has been designed for raising 
1000 tons per hour from a depth of 40 ft. and for cutting in 
front. Her machinery which is of the most modern 
type and of great power, was supplied by Messrs. Flem- 
ing and Ferguson, Paisley. In every respect the dredger 
is of the most complete description, the designs being by 
Mr. P. J. Messent, C.E., engineers to the Tyne Commis- 
sioners. Mr. C. H. Tate, naval architect, Newcastle, 
superintended the construction of the hull, and the ma- 
chinery was superintended by Messrs. Morton and Wil- 
liamson, Glasgow. 





The London and Glasgow Engineering and Shipbuilding 
Company, launched on the same day the Yokohama 
Maru, a handsomely modelled steel screw steamer of 
about 2300 tons gross register, and measuring 300ft. by 
36 ft. by 27ft. 9in. She has been built to the order of 
the Mitsu Bishi Mail Steamship Company, of Tokio, 
Japan, and to the highest class in Lloyd’sregister, 100 Al. 
The engines are intended to indicate about 2000 horse- 
power, and steam will be supplied by two double-ended 
steel boilers designed for a working pressure of 80]b. per 
square inch. A high rate of speed is anticipated. 





A steel sailing vessel, named the Sierra Miranda, mea- 
suring 260 ft. by 39 ft. by 24ft., and of about 1900 tons 
register, was launched on the 29th March by Messrs. 
John Reid and Co., Port-Glasgow, the owners being 
Messrs. Thompson, Anderson, and Co., Liverpool. 


Messrs. Murdoch and Murray, Port-Glasgow, launched 
on the same day a steel screwsteamer, named the Naranja, 
a vessel of 500 tons register, and measuring 216 ft. by 
30 ft. 10 in. by 15 ft. 6 in., built to the order of Messrs. 
Goodyear and Co., Liverpool. Messrs. James Howden 
and Co., Glasgow, are supplying the Naranja with her 
machinery. 


Also on the same day Messrs. Scott and Co., Bowling, 
launched an iron screw steamer, measuring 145 ft. 3in. 
by 22ft. by 10ft. 6in., a vessel of 1900 tons gross register, 
and named the Nar, the owners being the Nar Steam- 
ship Company, Limited, of King’s Lynn, and intended 
for the coasting trade. The machinery is being supplied 
by Messrs. John Gilmour and Co., Paisley. 





Messrs. Ramage and Ferguson, Leith, launched, on 
March 31, a splendid iron steam yacht of 350 tons, yacht 
measurement, named the Mazeppa, and built to the order 
of Mr. Walter S. Bailey, of Hull. She measures 155 ft. 
by 22 ft. by 12 ft. The builders are fitting the vessel 
with a pair of compound engines having cylinders of 
20in. and 38in, in diameter, respectively, with stroke of 





24 in., steam being supplied by a steel boiler having a 
working pressure of 80 Ib. per square inch. 

The new iron screw steam trawler Kestrel, recent] 
built by Messrs. Morton and Co., Leith, for the Scottis 
Fishing Company, had her trial trip on the Firth of 
Forth on the Ist. inst. Over the measured mile a speed 
of 104 knots per hour was attained. 








NAPIER HARBOUR; NEW ZEALAND. 
To THE EDITOR OF ENGINEERING. 

S1r,—I propose, by your kind permission, and subject to 
your approval that my effusion is of sufficient importance 
to find a place in your valuable columns, to address you 
a few lines anent a harbour at the port of Napier, New 
Zealand. Some few months ago the Napier Harbour 
Board invited competitive designs for a harbour at Napier, 
in response to which somewhere about forty designs were 
received, which were submitted to two of the most 
eminent engineers in England, for them to select the 
one which would, in their opinion, be most suitable to the 
requirement of the port of Napier. 

he design approved by them was that of a civil en- 
ineer of Melbourne, named Mr. Culcheth. The Napier 
ater Board has had under consideration this scheme, 
and has come to the conclusion that it would not meet the 
requirements of the — and that it has been designed 
by the engineer and approved by the judges under mis- 
apprehension ; or rather without sufficient data as to the 
geologic formation of the coast line and the commercial in- 
terests of the place. In this I entirely concur ; and _ pro- 
pose, by your kind permission, to give a few facts as far 
as my mited capabilities will allow: First, as to the 
geologic consideration. By far the most serious obstacle 
to the construction of an artificial harbour is the travelling 
shingle, which is continually being moved to and fro along 
the beach between (referring to accompanying plan) Clif- 
ton (mouth of Maraetotara Rio) and Whakaari peninsula, 
by the action of the surf on the beach. The source of the 




















supply of this shingle, I believe, is from the cliffs between 
Clifton and the Black Reef, which have an average height 
of about 500 ft. above sea level, and a length of about 
54 miles, and are composed of conglomerate, marl inter- 
mixed with shingle, and papa; the first preponderating ; 
and the same formation prevails to a distance varying 
from 1 to 3 miles inland, and attaining an elevation of 
considerably over a thousand feet, comprising an area of 
about 7000 acres, which is throughout intersected b. 
ravines varying in depth from 200 ft. to 700 ft. and in widt 
at summit 500 ft. to 1000 ft., from a few feet to 100 ft. at 
the base. All the material from these ravines has been 
washed on to the beach, and from the nature of the forma- 
tion it is safe to say that from two-thirds to three-fourths 
of the débris washed out from these ravines has been 
shingle ; to say nothing of the denuding agency of waves 
in their constant inpingement on the base of the cliffs, 
which sometimes fall down in enormous masses of 
thousands of tons at a time, which is rapidly removed by 
the waves, and hurried along the beach to Clifton, Clive, 
and finally to Whakaari, by which time it isalmost reduced 
tosand. Between Clifton and Clive, 7 miles, there isa 
shingle beach varying in width from one-quarter to one- 
half a mile; from Clive to Napier, 7 miles, there is a 
shingle beach varying in width from 10to 20 chains, and 
from Napier to Petane, a similar beach of 5 to 15 chains, 
5 miles ; thence to Whakaari 5 miles, a beach of very fine 
shingle 5 to 10 chains in width, 








Now, I take it as conclusive evidence that the shingle 
has its source at the cliffs between Clifton and Cape Kid. 
nappers, from the fact that the shingle becomes per- 
ceptibly smaller for every mile you travel north from 
Clifton, from stones 5 1b. to 101b. in weight to fine shingle 
as small as peas at Tongoio (Whakaari). It is popularly 
believed in Napier that the Tuki-Tuki river is the source 
from which the beach derives its supply of shingle, but I 
submit that this theory is absolutely untenable. First, 
from the fact that if the supply was from the Tuki-Tuki, 
the shingle would be smaller at Clifton than at the mouth 
of the Tuki-Tuki river. Secondly, that there can be no 
action of the wave to propel the alnaie southward, as the 
general bearing of the beach between Clive and Clifton ig 
south-east, and the only wave of any magnitude that 
breaks on that beach from a northerly direction, is that 
caused by a north-east wind, which breaks at right angles 
on to the beach, and does not tend to move it either the 
one way or the other; whereas a south, east, or south- 
east wind, either of which blows from the open ocean, 
would in consequence cause a much larger wave than that 
caused by a northerly wind which blows off the land, 
Now as a matter of fact the waves generated by a south 
or easterly wind send up very large rollers into our bay, 
which break with great violence on the whole length 
of the beach between Clifton and Whakaari, running 
in a northerly direction, and consequently tends to 
propel the shingle in that direction. Thirdly, were the 

uki-Tuki river to carry down the enormous quantities 
of shingle that must have come from somewhere to form 
the beach, it would have so raised its bed between Te Mata 
and its mouth, a distance of six miles, over which the 
river has very little fall, as to have long since caused it to 
alter its course; as has been frequently the case with 
the Itgaruroro and Tutaekuri rivers during the last few 
years, neither of which carry a single pebble to the sea, 
et it be ever so small, as evidenced from the fact that no 
sign of shingle can be found in their beds within five 
miles of their respective mouths. This evidence is con- 
clusive to my mind that the rivers are not the source of 
the shingle supply: 

The next geologic feature that supplies an obstruction to 
the satisfactory construction of a harbour at Napier is 
the Napier Bluff, which is situated about east of the 
entrance to the Napier harbour, distant one mile, and 
has a maximum height of a little over 300 ft., and a mean 
height of probably 200 ft., and a distance of three quarters 
of a mile ; composed of limestone and marl, the former 

reponderating. The base of these cliffs is constantly 
eing washed by the waves, and with great force in 
omaha weather, which causes a rapid denudation ; 
large masses of the cliffs falling down, comprising blocks 
of limestone from a few pounds to many tons; these are 
hurled forward by the force of the waves towards the 
entrance of the harbour, where they become an obstruc- 
tion. These, to my mind, are the principal geologic con- * 
siderations affecting the construction of a harbour at 
Napier. Now, as regards the commercial requirements, 
Hawkes Bay has an area of over 3,000, acres, 
1,000,000 acres of which is agricultural land worth an 
average of 10/. per acre; 1,000,000 acres first-class pas- 
toral land, worth 4/. per acre, and the balance second- 
class (pastoral and forest) land worth about 2/. per acre ; 
to which has to be added towns, permanent improve- 
ments, and stock. The annual exports of Hawkes 
Bay are worth about 1,000,000/., and the imports 
nearly the same, while the commerce of the place is 
rapidly on the increase, so that it is quite probable that 
within a very short time, a harbour that will berth ships 
drawing 30 ft. of water will be required ; at present we 
cannot berth a ship drawing 12ft. All our ships have to 
lie in the open roadstead where they incur considerable 
risk, as te as great inconvenience in lightering and 
loading. Thus freight and insurance of vessels trading 
to our poor apology for a port are increased, 

Various proposals and schemes have been propounded 
for a harbour, but it is not my intention to criticise any of 
them ; but to lay a few facts before your readers, some 
of whom I have no doubt were competitors for our har- 
bour works, and may become so again, as it is a certainty 
that Mr. Culcheth’s scheme will not meet the commercial 
requirements of the place; besides there is abundant 
evidence that Mr. Oulcheth had not necessary geologic 
facts at his disposal in the preparation of his plans. 

fours, &c., 
West CLIVE, 
Napier, New Zealand, September 9, 1883. 








‘““*THE CREATORS OF THE AGE 
OF STEEL.” 
To THE EpiToR OF ENGINEERING. 

Srr,—With reference to the first use of manganese in 
the Bessemer process, will you please allow me to state 
that the difference between oxide of manganese and 
metallic manganese, as well as the experiments by which 
Sir Henry Bessemer reduced the former to the latter, are 
clearly set forth in my book (page 60), and the reason why 
I did not add a line to that effect to my last letter was 
because I did not think any one would charge me with 
ignorance of that which is contained in my book. The 

oint at issue being whether Sir Henry Bessemer or Mr. 
Mushet was the first to see the utility of adding man- 
ganese to pure molten iron to convert it into steel, I 
quoted Sir Henry’s patent of January 4 as evidence of 
his priority in perceiving the need of manganese and ap- 
preciating its effect. Mr. Carulla speaks of metallic 
manganese as necessary “‘to take up oxygen ;” but this 
‘* elementary chemical lesson” of his is open to question 
on respectable authority. ‘‘I don’t think that the de- 
oxidising action of manganese is the essential effect of 
that substance” in making steel; and ‘‘ oxygen at very 
high temperatures does not seem to go out of the steel 
again, notwithstanding the addition of manganese.” Such 
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was the opinion expreesed ten years ago by Sir William 
Siemens, ts whom probably Mr. Carulla will not impute 
ignorance. But as the question of reducing the oxides 
has been raised, it may interest Mr. Carulla to know who 
was the first man who started that point. In his patent 
of March 15, 1856, Sir Henry Bessemer said: ‘‘ Towards 
the completion of the process of decarbonisation and re- 
finement of the metal, it will be found that a portion of 
the iron is converted into an oxide; and I therefore put 
into the chamber (converter) suitable carbonaceous 
matter, such as carbonate of iron, that is rich in carbon, 
&c., in order to reduce the oxides.” It will be recollected 
(as I have already shown) that ten weeks previously he 
spoke of manganese as necessary to convert molten iron 
into steel. Now, carbonate of iron with manganese are 
the very substances which Mr. Mushet patented as his 
triple compound for the worthless process of Martien six 
months after Sir Henry had first mentioned the use of 
these substances as requisite in the Bessemer converter. 
Mr. Mushet in his patent of September 22, did not claim 
the method or manner by which the triple compound of 
these substances was to be produced; but Sir Henry 
Bessemer invented a method of reducing them to the 
metallic state known as ferro-manganese. ft thus appears 
that five months before ever Mr. Mushet heard of the 
Bessemer process, Sir Henry not only knew that it was 
partly by the use of these substances that English iron 
could be converted into steel in his converter (in certain 
foreign countries the addition of manganese was unneces- 
sary), but he was the first to propound the theory which 
in later years has found general acceptance as one of the 
most important functions performed by these substances. 

May I add, in conclusion, that iu justice to Mr. Mushet, 
my book contains his own account of his ‘‘ discovery 
even more valuable than that of the Bessemer process” — 
his triple compound. 


Brixton, April 7, 1884. 


Yours, &c., 
W. T. JEANS. 





THE THOMAS-GILCHRIST PROCESS. 
To THE EpIToR OF ENGINEERING. 

Srr,—My courteous critic ‘‘ X.” may be pardoned for 
bringing against me the false charge that I assumed in my 
lecture on ‘‘ The Steel Age” that phosphorus cannot be 
wholly displaced by the basic process, as having to con- 
sider, when composing the lecture, the patience of my 
audience, many statements are rather brief, and if hastily 
read may be misinterpreted, 

The sentence that ** X.” alludes to appears to be one in 
which I said, ‘‘ Whilst admitting that by great care, skill, 
and technical knowledge, together with a certain amount 
of good luck, it may be possible by the Thomas-Gilchrist 
process to produce sometimes material equal to any made 
in the Siemens furnace, it must not be forgotten that the 
process is essentially a Bessemer process, with all the 
dangers attaching to it and all its difficulties, with the addi- 
tional one of having to eliminate a large percentage of 
phosphorus, some of which may remain in the finished 
steel, rendering it useless for the intended purpose.” I 
was far from implying or meaning by these words that 
any of the phosphorus must necessarily remain in the 
steel, but that dangerous quantities of this very undesir- 
able element may remain in the finished product, if the 
workman is unskilful, no one can possibly deny. 

The other charge brought against me is that of re- 
garding the Thomas-Gilchrist as solely a Bessemer, i.e., 
a pneumatic process, and were it alone for the sake of 
clearness when so many processes have to be spoken of, 
it would be well to so regard it. ‘‘ X.” himself speaks 
of ‘‘ the basic Siemens.” But, to be candid, although I 
have not seen Thomas and Gilchrist’s patent specification, 
I can assure ‘‘ X” that any general claim they may make 
for the use of basic materials in the Siemens furnace is 
barred by the late Sir William’s own published researches 
anterior to the date of their patent. 


ours | 6 
Landore, April 5, 1884. ", J. R. CaRvuLya, 


SCOTCH PIG IRON. 
To THE EpiTorR OF ENGINEERING. 

Str, —I noticed in your issue of the 14th of Marcha 
letter from Mr. W. J. Millar, of Glasgow, on the above 
question. In it he refers to the test bars he has broken, 
and draws from these experiments a conclusion which is 
entirely misleading. I have for my own satisfaction 
cast and broken a great many test bars, and have never 
found the various kinds of No. 3 G.M.B. Scotch iron 
tried, to average more than 28 cwt., but with Nos. 3 and 
4G.M.B. Cleveland iron the average of 3800 lb. is low, 
and with a little ‘‘ cooking” (without admixture of other 
brands) an average of 4500 lb. can easily be got. I have 
reason to believe that at least 90 per cent. of the bars 
tested by Mr. Millar were cast in pipe foundries in Glas- 
gow. 

Now it is a notorious fact that the pipes cast in Glas- 
gow are almost entirely cast from Nos. 3 and 4 Cleveland 
iron, unless, as has happened once or twice, Scotch iron 
could be got more cheaply. When the market price of 
the two kinds of iron differ from 5s. to 6s. per ton 
(which is about the amount for carriage «nd other 
charges from Middlesbrough to Glasgow), pipe founders 
will use either kind indifferently ; this fact can be easily 
verified by examining the imports into Grangemouth of 
iron from Middlesbrough. From my own experience I 
would prefer Cleveland to Scotch iron (other things being 
equal) for pipe founding purposes for reasons it is not 
here necessary to state. In fact there are certain brands 
of No. 3 Scotch G.M.B. I would not use for the above 
or any purpose whatever, but what the brands which 
bulk most largely in Connal’s stores are I do not know. 
Before leaving the test bars I may say that the system 
of casting test bars usually adopted is simply a “ farce.” 
No test bar can be considered genuine unless it is cast 











along with the article whose strength it is intended to 
se 
f Mr. Millar is desirous of knowing whether it is pure 
Scotch or Cleveland in the bars he is breaking I can put 
him up to a simple yet unfailing “‘ wrinkle.” 
I am, Sir, yours very truly, 
: JAMES W. MACFARLANE. 
18, Windsor-street, Glasgow, April 7, 1884. 
P.S.-The word Cleveland is used in a general sense. 








ELECTRICITY IN COLLIERIES. 
To THE Epitor or ENGINEERING. 

Srr,—Your report of the discussion which took place 
upon Mr. Brain’s paper at the recent meeting of the 
South Wales Institute of Engineers appears somewhat 
incomplete. The ag contained a description of elec- 
trical plant which Mr. Brain laid down two years ago for 
working a pump in a difficult part of the Trafalgar Col- 
lizries about 500 yards from the surface ; the power being 
transmitted by means of an electric current furnished by 
a generator on the surface and working a motor in the 
neighbourhood of the pump. 

In the course of the discussion I suggested that similar 
arrangements would be useful in exploring mines after an 
explosion. I understood that after the recent explosion 
at Pen-y-Craig Colliery Mr. Daniel Thomas and the 
others who perished with him were lost through their 
having gone, in their efforts to reach the workers, 
into a portion of the mine where the fresh current of 
air that was still circulating in other parts did not pene- 
trate. I suggested, therefore, that light fans driven by 
electric motors could be placed in different parts of the 
mine to direct the current of air to all parts, so that the 
work of exploration could be safely carried out. 

Some of the members feared’ that my proposal was not 
feasible on account of the sparking at the commutator of 
the motor. 

I expressed the opinion, to which:I adhere, that the 
etna at the commutator would not ignite gas; and for 
the reason that I have tried to ignite a stream of coal gas 
poucing freely over the commutator of an ‘‘ G” Gramme 
machine which was furnishing three arc lights at the 
time. Though the gas ignited readily with a lighted 
taper or match my utmost efforts failed to get any ignition 
from the spark at the commutator. 

To make certain, however, I suggested that the matter 
should be tried by placing an electro-motor in a closed 
chamber filled with gas and allowing a current to pass 
into it. 

The trial above referred to, to ignite gas, was made 
two years ago, and since that time very great improve- 
ments have been made in this particular part of the appa- 
ratus, so that with some of the late dynamos constructed 
with compound wound field magnets, there is no visible 
sparking. 

Remembering the smallness of the spark of our latest 
dynamos, the great speed at which the armature revolves, 
causing by itself a continuous current of air around it so 
that it would be difficult for gas to be present in the posi- 
tion favourable for igniting, I still believe it will be 
found that there is practically no danger in using electric 
motors in fiery mines. As the matter is of considerable 
importance, I have ventured to correct your report in the 
hope that others interested in the matter may take it up. 

I am, Sir, yours obediently, 
SYDNEY FERRIS WALKER. 
195, Severn-road, Cardiff, April 7, 1884. 








MECHANICAL EQUIVALENT OF HEAT. 
To THE EDITOR OF ENGINEERING. 

Srr,—May I ask if any of your readers can solve the 
question given below by a direct method ; my reason for 
asking is, that I am able to solve it, directly, by means of 
my mechanical equivalent of heat, and am thus able 
to produce another proof of the correctness of the equi- 
valent. 

Query. A reservoir of air at the temperature of 68 deg. 
Fahr. and pressure 150 lb. per square inch, has additional 
pressure of 30 lb. per square foot dn it. What will be its 
temperature on the supposition that no heat is diffused 


way ? 
When this question has been under consideration, I 
will give an account of my equivalent and how it is ob- 
tained, and proved. 
Yours respectively, 
G PINNINGTON. 
23, Chichester-strect, Chester, April 7, 1884. 








INTERNATIONAL HEALTH EXHIBITION, LoNDON, 1884.— 
His Royal Highness the Duke of Cambridge, K.G., has 
consented to open this Exhibition, on behalf of the Presi- 
dent, His Royal Highness the Prince ef Wales, on 
Thursday, the 8th of May, at noon. 

CatcuTta INTERNATIONAL EXHIBITION. — Messrs. F. 
Leroy and Co., of Gray-street, Commercial-road, Lon- 
don, E., have obtained, through their Bengal agents, a 
second-class certificate and a bronze medal for their ‘‘ non- 
conducting composition” for steam boilers, &c. This is 
the only award in this class. 

MELsournE Harpour Trust.—Theexecutive committee 
of this trust recently recommended the acceptance of a 
tender of Messrs. McNeiland Bath, for 60,187/. for cutting 
Fisherman’s Bend. The tenderers subsequently wrote 
that they had discovered a serious error in their tender, 
and asked to be allowed to withdraw it. The secretary, 
however, stated that this communication was not received 
until after certain information about other tenders had 
appeared in the newspapers. 
the tender, and call upon the firm to complete the work. 





It was decided to accept | g 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 28, 1884. 

Tue American iron trade is slowly overcoming the 
unfavourable influences which have surrounded it for 
some months past. Production of crude iron is shown 
to be only equal to market requirements by the fact 
that stocks have not accumulated under the light de- 
mand which has been presented during the winter and 
spring months. There is stilla great deal of caution 
as to placing large contracts, but the movement of 
small lots is free, and inquiries show that a heavier 
movement may be looked for in a few weeks. No. 1 
foundry iron sells at 20 dols. to 21 dols. Demand is 
not very satisfactory, but makers anticipate an im- 
provement as soon as the stove moulders and the nail 
makers have settled their difficulties, and come into 
market for supplies. Forge irons are in good demand, 
though manufacturers have not yet placed orders for 
future requirements. Average makes sell at 18 dols. 
delivered. Bessemer pig has been under active inquiry, 
and offers have been received for large lots at 20 dols., 
but holders ask 20.50 dols. for prompt shipments, and 
this has been paid for several good lots. Spiegeleisen 
is quoted at 29dols. to 30dols., without any large 
sales having been effected. Receipts of Scotch iron 
for the week will foot up about 1800 tons, most of 
which was sold ‘‘ to arrive” at the usual prices. Bar 
iron is in mere active demand at 1.90 to 2 cents for re- 
fined. Nails are active in small lots, with inquiries 
for large lots which will be wanted during April, on 
account of the heavy building operations which are to 
be undertaken throughout the eastern and middle 
States. Sales of 20,000 tons of steel rails have been 
made at prices equal to 33.25 dols. at mill for large up 
to 35 dols. for small lots. About 100,000 tons more 
will be wanted within a month, and orders will pro- 
bably be taken at from 33 dols. to 33.50 dols. Mills 
have plenty of orders for about three months to come. 
Railrvad building has been begun, and will be prose- 
cuted on a large scale throughout the year. Cars will 
be ordered by a number of railroad companies in a week 
or two. Old material is in active request. Sales of 8000 
tons of old rails have been made at 22 dols. to 23 dols. 
Large contracts for bridge and building iron are about to 
be placed. Sheet mills are for the most part well sup- 
plied with orders for several weeks, and large require- 
ments are coming forward. Merchant steel is active. 
Bridge iron is selling slowly, but large orders will soon 
be placed. Imports of tin for first seven months of 
the present fiscal year were 17,454,855 lb., as against 
16,074,128 lb. for corresponding time in the previous 
year. ‘Tin plates are in more active demand, and have 
slightly advanced. Lead has sold at 4.15dols. to 
4.20 dols. for 200 tons at tidewater. Spelter and zine 
are in active demand, and prices are advancing owing 
to the light supply. Steel wire rods are moving freely, 
and have advanced to 48dols. to 50dols. Three- 
fourths of this year’s production of Lake Superior ore 
has already been contracted for. The output for last 
year was 2,200,000 tons, of which very little was 
carried over to this year. Western iron markets are 
more active, and a good year is anticipated, in spite of 
the unfavourable beginning that was made this year. 








SCHONHEYDER’S LUBRICATOR. 

WE illustrate on thenext page a visible drop lubricator 
invented by Mr. W. Schénheyder, in which the usual 
complicated system of pipes and taps is completely 
suppressed, and the whole of the various operations of 
feeding, filling, draining, and replenishing with water, 
can be effected by aid of one handwheel, which has 
merely to be rotated through part of a revolution to 
effect the change from one action to another. As is 
usual in this class of apparatus, the oil is subject to 
the pressure of the steam, and also to that of a head 
of water, so that it is ejected from the lubricator into 
the steam pipe or chest with considerable energy, and 
the feed takes place regularly under all conditions. A 
part of the oil passage E, Fig. 1, is of glass, so that the 
drops can be seen as they rise through the water, and 
thus a glance shows at what rate the lubricant is 
being supplied, and when it is exhausted. 

The lubricator is connected tothe steam pipe both at 
the inlet side A and delivery side B. At the former a 
condensing vessel A is employed to provide for the 
radiation of heat and the consequent condensation of 
the steam to provide the head of water which consti- 
tutes the motive power to carry the oil onwards. The 
pressure of this water in the cylinder raises the oil, 
which rests upon the surface of the water, and forces 
it through the nozzle into the glass, where it rises in 
drops or tears, and floating upwards enters the pipe b, 
and goes away to the place where it is to be delivered. 
Supposing the central plug to be in the position shown 
in Fig. 1, with the pointer immediately over the word 
‘* Feed” on the handwheel, then water entering at the 
left-hand nozzle from the condensing vessel will descend 
by the vertical passage shownat the left-hand side of the 
glass tube, Fig. 2, will enter the port A, traverse the 
passage B, and the short passage below it, and thus 
aining access to the container, will force the oil, drop 
by drop, through the port D and the hole E, into the 
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nozzle inside the glass tube, The rateat which the oil 
is emitted can be regulated by turning the handwheel 
slightly. When the oil is exhausted the handwheel 
is turned half-way round to bring the word ‘ Drain” 
under the pointer, and by that movement communica- 
tion between A and C is interrupted, and G is brought 
opposite toC. The screw plug (Fig. 3) is loosened to 
admit air, and the water runs away by C and G and 
the passage in the shank of the tap. The plug is then 
raised to the position shown in dotted lines, and is re- | 
tained there, without any danger of falling or being | 
misplaced, by the screw threads on its shank en- | 
gaging with the thread in the tapped lug (Fig. 3). | 
The handwheel is now turned to ‘ Fill,” and then all 
the ports are closed. The oil is poured in, the plug re- 
placed, and the lubricator set to work as before. 

If the water in the glass should require replenishing | 
it is only necessary to give the wheel a quarter of a | 
turn to bring it to ‘‘ Water,” and this movement will put | 
the hole F in the plug, shown dotted iu Fig. 2, oppo- 
site to the port A, and water will then flow up through | 
the nozzle as required, The glass itself can be readily | 
wiped out by removing the cap, and this without | 
disturbing the packing, which is clearly shown in the 
figures. 

The whole apparatus, which is manufactured by 
Messrs. Beck and Co., Limited, of 53, Queen Victoria- 
street, E.C., is exceedingly neat and simple in appear- 
ance, and can be worked without the assiduous atten- 
tion to a code of detailed regulations which is necessary 
when a number of taps have to be turned in proper 
succession, as is usual in instruments of this class. 
Thus the one great drawback which has prevented the 
more rapid introduction of sight feed lubricators is 
done away with. 





STANNAH’S SAFETY HOIST. 
At the recent Building Trades Exhibition we 
noticed a safety appliance attached to a hoist con- 
structed by Mr. Stannah, of Southwark Bridge-road, 








| This appliance consisted of a clip which could grasp 


one of the guides upon which the cage travelled, and 
was operated by a cord passing over a pulley at the 
top of the well and attached to the counterweight. 
If the main rope or chain should break the descent of 
the counterweight immediately applies the clip, and 
the cage is held secure. In our notice we pointed out 


that this type of safety apparatus needs constant | i 
| difficulty we pointed out is here very neatly avoided 


attention unless it is adjusted so as to give consider- 
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able drop before it comes into action, because as the 
line is under no strain its length is practically con- 
stant, while the main chain or rope suffers considerable 
elongation under the varying loads to which it is sub- 
jected, and the former, when new, lengthens rapidly 
as the links wear down to a good bearing surface upon 
one another. A new chain under a considerable load 
and with a long lift, will lengthen two feet during the 
first year it is at work, andif the safety appliance be 
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set with one inch of play, it would therefore require 
adjustment about every fortnight to prevent it 
coming into action when not required. 

Since the Exhibition we have learned from Mr. 
Stannah that the particular appliance we saw was 
merely an explanatory model, and that the actual 
apparatus, as fitted to his hoists, is constructed as 
shown in the annexed view. It will be seen that the 


by dividing the weight of the cage and load between the 
main rope and the safety line. The line is thus subjected 
to an initial tension, and as the main rope stretches it 
must also stretch, and therefore it is quite unable to 
put the safety appliance into action as long as the 
main rope is intact. By choosing an elastic cord no 
adjustment is necessary, and all trouble of that 
kind is completely avoided. 

Referring to the engraving, it will be seen that the 
cage runs between T iron guides, and is suspended 
from a lever, to the short end of which the main rope 
is made fast. The opposite arm of the lever rests upon 
a stop and embraces the guide, while near its extremity 
Supposing the main rope 
to give way, the cord instantly raises the long arm of 
the lever until the branched end jams on the guide, 
and the cage is held. The spring shown under the 
lever is an alternative arrangement for use when the 
cord cannot be conveniently applied. 

Mr. Stannah showed one 5cwt. and one 14 cwt. 
hand-power lift, both fitted with this ingenious 
arrangement, which quite avoids the difficulty usually 
inherent in this class of safety device. 





AMERICAN TELEGRAPHY.—The Baltimore and Ohio Tele- 
graph Company has completed the construction of two 
additional wires between New York and Philadelphia, 
connecting the stock exchanges of those twocities. Both 
of these are duplexed. The Chicago, St. Louis, and 
South-Western Telegraph Company has been incorporated 
at Chicago, with a capital of 5,000,000 dols. The com- 
pany proposes to work overground and underground 
telegraph and telephone lines, 
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STABILITY OF VESSELS. 


The Use of Stability Calculations in Regulating the Loading 
: : of Steamers.* 
By Mr. I’. Etcar, Member of Council. 

Tur stability of ships is a subject that has received a 
considerable amount of theoretical investigation during 
recent years. The general character of the stability of 
certain classes of ships, and the circumstances which 
affect it, have been largely ascertained and made known ; 
while the methods of performing the requisite calculations 
—especially when large angles of inclination are being 
dealt with—have been greatly improved. Curves of sta- 
bility have been constructed and made public for nume- 
rous ships of various classes, both for war and mercantile 

rposes, 

Pithe results of the investigations that have thus been 
made are of great value to naval architects and men of 
science, and enable them to know much more respecting 
the actual stability often possessed by ray than was 
possible with the imperfect data available in former years. 
In the case of ships that are built for purely war and some 
other special purposes, the ordinary stability calculations 
enable instructions to be readily framed respecting the 
stability they possess under ordinary working conditions, 
or in such critical circumstances as may possibly occur 
during their career. — Any risks of instability that may 
exist, or arise in certain contingencies, may be ascertained, 
and the precautionary measures necessary for counter- 
acting them devised and pointed out. > 

The problem that has to be dealt with in advising those 
in charge of warships how to effectually guard against 
instability, is well within the grasp of the naval architect. 
In such vessels, the loading is mainly of a permanent 
character, while that part of it which is subject to varia- 
tion, such as coals, stores, ammunition, &c., varies in a 
manner which can be readily taken into account in the 
calculations. Curves of stability that are constructed for 
warships for three leading conditions, viz., first, the fully 
laden condition ; second, the same, but with all the coals 
consumed; and third, the light condition with all coals, 
ammunition, and consumable stores expended, are usually 
sufficient to enable full instructions to be framed for the 
prevention of instability. In some warships there are 
other critical conditions which may require consideration, 
such as the possible injury and laying open to the sea, of 
compartments not protected by armour ; but in all these 
cases the conditions are comparatively fixed, and may be 
allowed for in the calculations. When curves of stability 
have once been constructed for a warship to represent the 
various critical conditions to which she may be subjected, 
they are always applicable, and may be relied upon to fur- 
nish, at any time, a safe guide to her stability. 

In the case of mercantile steamers, however, except such 
as carry no appreciable weight of cargo, the problem of 
how to apply the results of stability calculations to the 
guidance of those who have to work and stow them, is of 
an entirely different character. The naval architect 
cannot control, or even estimate, the amounts and posi- 
tions of centre of gravity of the various items of weight 
that make up the loading, to anything like the same 
degree of certainty as in warships. There are many 
steamers afloat in which the cargo is nearly or quite twice 
the total weight of the vessel, together with her machinery 
and equipment. In such cases the naval architect can 
only control in the design about one-third of the total 
weight of the vessel and her cargo, leaving the remaining 
two-thirds in the hands of the owner, master, or stevedore. 
It is obvious, therefore, that whatever may be the 
qualities of the empty vessel in respect of stability, these 
may be greatly modified or entirely altered by the manner 
in which she is loaded. It is the loading to which we 
must look in the large proportion of cargo-carrying 
steamers for the due preservation of such stability as is 
necessary for safety at sea. 

It is in this direction also that we have to look for the 
cause of a great many of those losses which have occurred 
at sea during recent years, and to which attention was 
first prominently eailed by Mr. B. Martell, the Chief 
Surveyor of Lloyd’s Register Society, in a paper read 
before this Institution in 1880, upon the causes of unsea- 
worthiness in merchant steamers. Mr. Martell attri- 
buted, and quite rightly so, a great many of the losses of 
steamers to instability; and there can be no doubt 
that this cause of loss still continues to operate very 
largely. The evidence given at Board of Trade inquiries 
in cases of missing steamers is constantly pointing to in- 
stability as the cause of loss, although the full meaning 
and weight of the evidence may not always be fully and 
accurately appreciated at these inquiries. It often diverts 
attention from the main cause of loss to say that it 
occurred because the ship was unstable. The fact is, that 
the ship has frequently so little to do with the matter, 
and the stowage so much, that it is the latter which should 
be blamed for the instability, and not the ship herself. 
When a ship is built for a particular trade and for the 
purpose of carrying certain specific cargoes she may then, 
of course, be so designed as to be quite stable, in all con- 
ditions, while thus employed ; but when vessels are built, 
as they often are, to dimensions fixed by owners, for 
general trading purposes, it is seldom possible for the 
designer to provide against instability arising in some 
possible or conceivable. circumstances of loading. The 
due preservation of stability in such cases requires to be 
watched and provided for by those who control the 
loading. 

It is erroneous to suppose, as appears to be sometimes 
done, that a cargo-carrying steamer should be so con- 
structed and proportioned as to run no risk of becoming 
unstable, however she may be laden. If this idea were 
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acted upon, such a mode of preventing instability, how- 
ever easy and plausible it may at first sight appear to be, 
would only defeat the desired object of promoting safety 
at sea, because it would make many vessels dangerously 
stiff when laden with some classes of cargo. The true 
and reasonable mode of procedure is not to attempt to 
construct a ship so that she will be stable, however she 
may be laden, but to see that any tendency she may have 
towards instability—if any such exist—is understood by 
those in charge of her, and that she is always laden wit 
careful reference to it. There are no steamers afloat, 
whatever tendency they may have towards instability as 
sometimes laden, that may not be kept perfectly safe if 
treated with full knowledge of what their stability is, 
and the stowage regulated accordingly. One great pro- 
blem that the mercantile naval architect has just now to 
solve is, how any dangerous features of a ship’s stability 
are to be made clearly known to those in charge of her, 
and in what manner they can be best taught to regulate 
the loading in cases where special care may be required. 

It is sometimes supposed that owners and masters are 
not only negligent, but indifferent in this matter ; and that 
they deliberately refrain from any consideration of it. 
It has been stated that there are no owners who avail 
themselves of the knowledge of stability now readily 
obtainable, as a guide in the stowage and safe working of 
their ships. These are views which my experience does 
not enable me to endorse. I have found, on the contrary, 
that many of our leading owners of passenger and cargo 
steamers are extremely anxious about the matter; and 
not only anxious, but es adopt all means that lie within 
their power of dealing practically with it. The great 
stumbling block they usually meet with, however, is the 
intrinsic difficulty of the subject. 

Owners and masters have their own modes of thought 
and their own practical methods of ascertaining and re- 
gulating the stability of their ships, which are often quite 
sufficient for the purpose. They can very well compre- 
hend whether a vessel will stand up when light without 
ballast, and, if not, how much it will require to make her 
do so. They can also understand if she is too stiff when 
laden with heavy dead weight cargoes placed low down in 
the hold ; or if she becomes unduly tender when laden 
with light cargoes of which more than a certain quantity 
is placed in the ‘tween decks, They have not, however, 
had the technical training and experience which is re- 
quisite to enable them to understand and deal with meta- 
centres, centres of gravity, and curves of stability; and 
to make all those allowances for constant variations in 
draught of water, and position of centre of gravity, which 
the different cargoes they carry render necessary. Some 
owners have recently obtained curves of metacentres and 
curves of stability for their ships, constructed for certain 
draughts of water and descriptions of cargo. These 
curves, as a rule, are put to no real practical use by them ; 
as they find themselves unable to apply stability informa- 
tion in this highly specialised form to the accurate and 
reliable treatment of the various questions that arise in 
loading, or to compare it with the results of their own 
judgment and experience. 

The above course has lately been taken in many cases 
because of the opinions which have been expressed that 
the way to prevent ships being lost through want of 
stability is to supply the masters with particulars of the 
metacentric height and a curve or curves of stability. 
The Wreck Commissioner advocates this course, and 
appears to entertain no doubt as to its desirability and 
practical efficacy. His object is amost praiseworthy one, 
but I do not believe it to be possible to carry it out in the 
way he suggests. The advice he gives is based upon the 
belief that shipmasters and others who have to do with 
the loading of ships, can readily be made to understand 
what curves of stability represent, and to use them cor- 
rectly in practice. I have during the last two or three 
years frequently tried to carry out this view; but have 
never yet met with a shipmaster—and I have had to do 
with some of the most capable and intelligent of the class 
—who could be got to understand curves of stability suffi- 
ciently well to be trusted to work with them in practice, 
or who would even profess that he could do so. 

If mercantile steamers could always be loaded in a 
uniform manner it might be possible to represent their 
stability in all conditions with sufficient accuracy and 
completeness for all working requirements by means of a 
curve or curves; but as regards the vast bulk of merchant 
shipping there are no curves of stability which could 
possibly be constructed, except that for the absolutely 
light condition, which would be likely to represent the 
actual stability of the ship, except on a very few occasions 
during the whole of her career. The only use to which 
any curves of stability that might be furnished could, as 
a rule, be put, is to furnish data for enabling the stability 
under different conditions from those for which they were 
constructed to be estimated. This is an operation which 
masters of ships cannot perform, and which would only 
be likely to confuse and mislead them if they were to 
attempt it. 

The Wreck Commissioner laid great stress upon the 
use it would have been to the captain of the Austral at 
the time of the accident, if he had been in the possession 
of curves of stability and calculations which had been 
constructed for that condition, and laid before the court. 
It does not appear to have been seen that whatever par- 
ticulars of calculations and curves of stability had been 
supplied to the captain he could not, by any possibility, 
have had those which related to the condition of the ship 
at or somewhat prior to the time in question. Her stability 
on that occasion was determined by the amount of weight 
she happened to have in her, and the position of its centre 
of gravity; and this was the result of a chance state of 
things which only existed at that precise moment, and 
which may hardly occur again during the existence of the 
ship. If we assume that this information would have 
taught the captain more about her stiffness than he 








already knew through his previous experience of the 
vessel, still it could not have been supplied to him before- 
hand by any one. All that could have been done was to 
supply him with particulars of the stability at other 
draughts and with other positions of the centre of gravity, 
leaving it to him to estimate from these what it would be 
at the time in question, if he thought it desirable to do so. 

I need hardly say again that the operation of construct- 
ing curves of stability for a particular draught of water, 
and position of centre of gravity from the results of calcu- 
lations made in the usual way for certain other draughts 
of water and positions of centre of gravity, isan operation 
which requires a well-trained naval architect to perform. 
No one knowing the subject can suppose that masters of 
vessels have had either the training or the experience to 
qualify them for performing such an operation, or can 
help fearing that the result of their attempting it might 
be misleading. As I have already said, I have never 
been able to discover a shipmaster who could be safely 
trusted to do it, or who cared for it to be supposed that 
he could. It is hopeless, at present, to expect either ship- 
owners or shipmasters to use metacentric heights and 
curves of stability as a practical guide in stowage ; and it 
is necessary to put stability information before them in a 
simpler form, and one which fits in better with their own 
ideas and modes of procedure, if it is to be utilised in 
furnishing any real guide towards safety in loading. It 
is quite unnecessary for us to require such persons to be- 
come specialists in the science of naval architecture before 
applying the results of scientific calculations to safeguard- 
ing the stability of their ships. I have myself been obliged 
to give up all attempts to deal satisfactorily with the 
question by supplying curves of stability and other in- 
formation of that class. 

he method which I have adopted is the following, and 
I now lay it before the Institution chiefly for the purpose 
of eliciting opinions upon the subject, and as a suggestion 
to others who may be working in the same direction, and 
have experienced similar difficulties with myself. In 
advising upon how a steamer should be treated and loaded 
so as to be kept safe in respect of stability, I state, 1st, 
the quantity of ballast, if any, that is required to enable 
her to stand up when quite empty, without water in 
boilers or tanks, coal in bunkers, and with a clean-swept 
hold, and to be stiff enough for all working requirements 
in dock or river ; 2nd, if she is to be employed in carry- 
ing homogeneous cargoes, what proportion of the space in 
the ’tween decks it is safe to fill with such cargo, after 
the holds are full, and what weight of ballast is required 
in the bottom to enable the vessel to be loaded to her 
maximum draught with such cargo; 3rd, if required to 
carry two or more kinds of homogeneous cargo, such as 
grain and cotton; grain and wool ; grain, meat, and wool, 
&c., the best mode of stowage, and whether or not the 
space in the tween decks can be filled with the lightest of 
the cargoes ; and in what circumstances ballast, and how 
much of it, will be required ; 4th, if not intended for 
homogeneous cargoes, but for general cargoes, or partly 
homogeneous and partly general, the average densities 
of the general goods for various ports is arrived at after a 
little experience, and the same system adopted. The main 
point is, to state what space, if any, must be left unfilled in 
the tween deck cargo spaces, with the different descriptions 
of cargo, and what ballast, if any, is necessary if the vessel 
is to be loaded to her maximum draught ; 5th, if the con- 
sumption of the coal diminishes the stability materially, 
as is often the case in some classes of steamers, to call 
prominent attention to this fact, in order that the captain 
may not be misled by finding his ship appear to be rather 
stiff on commencing a voyage. The possible consumption 
of coal is, of course, taken into account in fixing upon the 
limits that should be imposed upon the stowage in all the 
conditions named ; and, 6th, if there appear to be any 
circumstances in which a tendency towards instability 
may arise they are described, and suitable precautions 
suggested. I believe that Lloyd’s Register Society in 
fixing a load-line for vessels that may in some conditions 
be laden so as to have insufficient stability, describe the 
stowage that is requisite for safety in somewhat similar 
terms to the above. 

General particulars, such as these, respecting the cha- 
racter of a ship’s stability in different conditions, may 
be made to convey all the information that is necessary 
for the effective prevention of that instability, and I 
find they are appreciated by owners and masters, and 
actually used as a guide in the loading of ships. They 
may be made to fully define all the essential points upon 
which stability depends, and are expressed in a form and 
language that is understood by those who have to use 
them. This is shown by the fact that telegrams are some- 
times received from foreign ports respecting ships which 
are to be laden with cargoes somewhat different from 
those to which the specific instructions apply, describing 
the cargoes that are to be carried, and asking whether 
any different arrangement of ballast, or proportion of 
weight in the ‘tween decks from what has been prescribed 
for some other cargo, is necessary. Such inquiries show 
that intelligent use is being made of the information sup- 
plied, and that it is being utilised fcr practical guidance 
in loading. 

One of the main reasons why it is better to give infor- 
mation in this simple form, is that it obviously fits in with 
a shipmaster’s own practical modes of thought and ideas 
respecting stability. It is a mistake to suppose that 
because owners and masters cannot express their views 
respecting the stability of ships in scientific language, that 
they therefore have no views that are worth anything. 
The fact is, that the masters of ships very often have 
quite correct ideas respecting the stability of their vessels 
and how to load them. If they see a vessel quite empty 
in dock, and observe the effect of moving weights in and 
out when light, they often acquire as much knowledge of 
her stability in the light condition as is requisite forall pur- 
poses of safety and etficient working. They also, by means 
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of experience obtained in loading, frequently get to know as 
much about the stability of certain classes of vessels in the 
laden condition as is necessary for practical purposes, and 
certainly for all purposes of safety. Whether sufficient 
knowledge can be gained in this way or not for all possible 
requirements depends largely upon the type and pecu- 
liarities of a vessel. Asa rule, it is all that is applied to 
the purpose, and there can be no doubt that in many 
cases it may be sufficient. It is in vessels which contain 
elements of danger that cannot be discovered in this 
practical manner that a different and more scientific mode 
of treatment becomes requisite. 

The proper use of stability calculations is not to super- 
sede or interfere with that knowledge of a vessel’s qualities 
which may be gained by experience, but to supplement 
and complete it in certain cases where it may be neces- 
sary. Asan illustration, I may refer to the small range 
of stability sometimes found to be possessed by deep 
vessels of low freeboard. The discovery of the dangers 
to which such ships are liable may perhaps be successfully 
made in some instances by simply observing their be- 
haviour at sea; but probably it is more often made only 
when the ship capsizes. Then, again, many ships become 
unstable at sea through the consumption of their bunker 
coal ; particularly when a large portion of such coal is 
carried, as it sometimes is, in a reserve bunker under the 
lower deck. There are cases in which the metacentric 
heights of cargo-carrying steamers are reduced by 1} ft. 
by the mere consumption of the bunker coal. In such 
cases, instability may very readily arise at sea in a manner 
of which the captain is unable to form any accurate con- 
ception, when merely judging by the results of his own 
experience. This is particularly likely to be the case 
when alterations are made in bunkers; or when purtions 
of the hold are added as reserve bunkers for enabling 
voyages of longer duration to be made than have pre- 
viously been contemplated. I certainly believe, as the 
result of an examination of the stability of many mer- 
cantile steamers, that a great number of vessels are lost 
at sea from each of these causes, viz., through capsizing 
on account of low freeboard and consequent small range 
of stability ; and also through loss of stability by reason 
of the consumption of coal. In both of these classes of 
cases the danger is aggravated if the ships are flush- 
decked, without any or with but small water-tight erec- 
tions above the upper deck. 

It is very difficult to make a complete analysis of the 
various causes of loss at sea, and to show conclusively 
what is the relative mortality of vessels of various types 
and different descriptions of cargo. The difficulty is due 
to the fact that the Board of Trade returns are not 
compiled in a manner which enables all the necessary in- 
formation to be extracted from them. So far as it is 
possible to judge, however, by the particulars available, 
it appears that the types of steamers that are least 
subject to mysterious losses at sea are those which 
have long ranges of water-tight erections on deck, 
and are therefore least liable to become unstable. I 
believe that the comparative immunity against loss which 
appears to be possessed by many efficiently built and pro- 
tected ‘‘ well-deck” steamers, is largely due not only to 
their comparatively low centre of gravity of cargo, but to 
the righting power furnished at large angles of inclination 
by their extensive deck erections. This is undoubtedly 
the case, notwithstanding the fact that the seas may 
break into the well, and often fill it with water. It ma 
be somewhat startling to persons familiar with the load- 
ing of flush-decked steamers, to find many well-decked 
vesels making voyages across the Atlantic with portions 
of their decks so near to the water, as they sometimes 
carry them ; but a little examination suffices to show that 
the fact of the water entering a properly constructed and 
fitted, and moderately sized well, cannot do much to 
endanger the safety of the ship. Any effect it may have 
upon the stability is only at small angles of inclination. 

In order to show how small is the effect of water 
in the well of an ordinary first-class steamer of this 
type upon her stability, I have given two curves of 
stability in Fig. 1 for such a vessel. That marked 
P is for the condition of no water being in the well 
till the vessel is inclined sufficiently for the edge of the 
deck to become immersed, and that marked Q for the 
condition of the well being filled with water before the in- 
clination commences. Mr. Martell was good enough 
to have these curves calculated for me, in order that I 
might have them in time for the reading of this paper. 
They are for a raised quarter-deck vessel 257 ft. by 
35 ft. 6 in. by 18 ft. 6 in., with a well 60 ft. in length, and 
bulwarks over 5 ft. high ; the freeboard amidships to the 
main deck being 2ft. 2in. Prior to the water entering 
the well the vessel is assumed to be at her usual trim of 
about a foot by the stern, and a correction is made for the 
change of trim caused by the filling of the well. No 
allowance is made for the quantity of water that would 
be thrown out of the well by the movements of the ship, 
but it is assumed to be possible to completely fill it with 
water to the height of the rail at the fore end of the 
bridge, and for no other way of escape to exist for the 
water but that of pouring over the rail as the vessel 
inclines. The freeing ports and scuppers are not assumed 
t» have any effect in clearing the deck of water. The 
weight of water which the well will hold when the 
vessel is upright is 186 tons, but when she is inclined 
to 10 deg. it will only hold 98 tons, and when inclined to 
20 deg. it becomes reduced to 28 tons. These figures and 
the curves in Fig. 1 show that water in the well of such 
a vessel cannot materially affect her stability after a small 
angle of inclination has been reached ; and that so far as 
stability is concerned, the well cannot be regarded as a 

erious element of danger. 

A practical point of great importance in determining 
the amount of stability a ship should possess at sea, is the 
minimum metacentric height that may be regarded as 
sufficient for safety. Different types of vessels have quite 


different characteristics in respect of stability. War- 
ships, and some classes of merchant steamers, require 
large metacentric heights in order to insure sufficient 
righting moments at moderate angles of inclination, and 
a safe range of stability. The curves of stability given in 
Fig. 2 apply to such a case. Those curves belong to a 
typical three-decked steamer, without any water-tight 
deck erections, 280 ft. by 34 ft. 6in. by 24 ft. Gin. The 
mean load draught is 22 ft. 6 in., and displacement 4400 
tons ; the freeboard being 5 ft. 4in. The metacentric 
height is 6 in. for the curve A, and 1 ft. for the curve B. 
It is obvious that in judging of the safety of small meta 
centric height for such a vessel, the range of stability is 
an important factor to be considered. The range neces- 
sary for seaworthiness largely determines and often fixes 
the limit below which the metacentric height should not 
be reduced in such a type of vessel and in many others. 

But there are very large numbers of steamers, such as 
passenger liners and cargo steamers, of the spar and 
awning deck classes, which generally have very large 
ranges of stability, and large righting moments at great 
angles of inclination, whatever the metacentric height 
may be; and in many cases, even with no metacentric 
height at all. In such cases the minimum metacentric 
height which is essential tu safety and etticiency has to be 
determined by entirely different considerations from those 
which apply to warships, and those classes of mercantile 
steamers whose stability is of the character shown by the 
curves in Fig. 2. When we have to deal with vessels 
which even with no metacentric height will return to the 
upright, provided water does not get into the ship, and no 
large weights shift, whatever angle of inclination may be 
reached, the conditions of the problem are entirely 
changed. The principal object which then has to be con- 
sidered is to prevent too easy an inclination from the up- 
right by the action of the wind and other forces which 
may operate upon her; and the question mainly turns 
upon what may fairly be considered sufficient for this 
purpose, 

Many persons have been surprised on first learning how 
little metacentric height many high-sided mercantile 
steamers are in the habit of working with in safety. There 
are many steamers of the spar and awning deck classes 
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employed in carrying homogeneous cargoes, which have 
been performing their work for years, not only with per- 
fect safety, but without showing any signs of what 
nautical men call tenderness, the metacentric heights of 
which, during certain periods of their voyages, are fre- 
quently not more than 8 in. or even 6in. The latter 
figure may probably be regarded as about the minimum 
Thich such vessels approach without indicating to those 
on board that they are becoming unduly tender ; but it is 
quite certain that many never show any such signs, and 
appear to be perfectly safe with 8 in. of metacentric 


height. 

Fats of this class have curves of stability of which 
those shown in Figs. 3 and 4 are types. The curves in 
Fig. 3 are for a spar-decked steamer 318 ft. by 40 ft. by 
22 ft. The load draught is 23 ft. 6 in., and displacement 
5760 tons ; the freeboard being 8 ft. 6in. Those in Fig. 4 
are also for a spar-decked steamer 220 ft. by 30 ft. by 
23 ft. The load draught is 16 ft., and displacement 2000 
tons; the freeboard being 8 ft. 6in. The curves marked 
A in each of these figures are constructed for 6 in. of meta- 
centric height, and those marked B for 1 ft., in order that 
they may be compared with the corresponding curves:in 
Fig. 2. The metacentric heights of 6 in. is about what 
each of these vessels would have if laden to the draughts 
named with homogeneous cargoes, such as they frequently 
carry ; and the metacentric heights of 1 ft. are obtained 
by leaving a portion of such cargo out of the *tween 
decks, and replacing it by an equal weight of ballast in 
the bottom. 

It will be seen that the increase of righting moment in 
Figs. 3 and 4 continues up toa very large angle of inclina- 
tion. This increase of righting moment tends to prevent 
dangerous inclinations being reached, while the smallness 
of the metacentric height causes such vessels to be very 
easy and comfortable in a seaway. Some steamers whose 
stability is of this character are vessels which carry cargoes 
liable to shift, such as grain or coals, and it may be 
thought that with cargoes of this class a small metacentric 
height is particularly unsafe, and that considerable initial 
stiffness is necessary to prevent any danger arising 
through shifting of cargo. Any opinions that may be 








formed upon this point are necessarily more or less specu- 
lative, as we have but little exact information to go by ; 





but it should be borne in mind, in considering the ques- 
of initial stiffness in connexion with shifting cargoes, that 
although such stiffness increases the resistance to inclina- 
tion, it increases at the same time the tendency to roll, 
and to displace or shift the cargo. 

The question of the minimum metacentric height, 
which may be regarded as consistent with safety in those 
types of ships where it is not governed in any degree by 
the necessity of providing range of stability, as shown by 
Fig. 3 and 4, is a subject which has never been much dis- 
cussed, and which, on account of its important and im- 
mediate bearing upon the safety of many vessels at sea, 
is, in my opinion, deserving of the consideration of this 
Institution. If any of the remarks contained in this paper 
should serve to elicit opinions, information, or facts, bear- 
ing upon the subject, my purpose in making them will be 
answered. 

I may add, in conclusion, that the following are the 
main points which I have desired to lay before the Insti- 
tution in this paper. 1. The form in which the results of 
stability calculations can be put before owners and 
masters of mercantile steamers, so as to be of the greatest 
practical use in loading such steamers, and regulating 
their stability in accordance with the requirements that 
may arise. 2. The fundamental difference which exists 
between the relation of righting moments at large angles 
of inclination and range of stability to metacentric height 
in the various types of steamers, as shown in Figs. 2, 3, 
and 4; such relation making it necessary to fix the mini- 
mum metacentric height that should be allowed with due 
regard to the righting moments at large angles of inclina- 
tion in some cases and unnecessary to do so in others; 
and 3, the minimum metacentric height that may be re- 
garded as consistent with safety in cases where range of 
stability and the righting moments at large angles of in- 
clination are so ample as not to call for consideration. 
The two latter points are so intimately connected with 
= that they naturally require to be considered along 
with it. 


FOREIGN AND COLONIAL NOTES. 


Intercolonial Railway.—This undertaking would appear 
to be still worked at a loss. The revenue collected for the 
six months ending December 31, 1883, was 1,235,534 dols., 
while the working expenses for the same period were 
1,350,832 dols., leaving a deficit of 115,297 dols. As 

pulation accumulates in the districts traversed by the 

ine, the local traffic will, of course, improve. 


American Elevated Railroads.—An elevated passenger 
railroad, extending some ten miles from the Delaware to 
the western limits of Philadelphia, and costing 8,000,000 
dols., is projected, and is said to have a fair chance of 
being built. 

Italian Steam Naviyation—The General Navigation 
Company of Italy employs in its various lines, 92 steam- 
ships. The latest addition to the fleet is the Gottardo, a 
vessel of 1840 tons, built on the Clyde to ply between 
New York and ports on the Mediterranean. 


The Panama Canal.—At the close of last year 2,760,534 
cubic metres had been excavated upon this canal. In 
January 580,000 cubic metres were excavated. 


The Suez Canal.—The revenue of the Suez Canal in 
February amounted to 218,400/., as compared with 
171,154/. in February, 1883, and 209,918/. in February, 
1882. The receipts for the first two months of this year 
were 462,091/., as compared with 370,886/. in the corre- 
sponding period of 1883, and 427,640. in the corresponding 
period of 1882. 


Cockatoo Island.—A new graving dock, now in course 
of construction at Cockatoo Island, has been approved of 
by the Admiralty. One of the objects in view, when the 
mB for the dock were made, was ample accommodation 
for the largest war vessel which might come to Sydney, as 
part of the Australian squadron ; and the plans were sub- 
mitted by the New South Wales Engineer-in-Chief for 
Harbours and Rivers to the Commodore, and their nature 
communicated by the Commodore to the Admiralty, with 
the request that any alteration which seemed desirable 
soul te suggested. A telegram has since been received 
by the commodore stating, ‘‘ Admiralty offer no objec- 
tions to dimensions of Sydney graving dock.” 


Brake Vans in New South Wales.--The tender of Messrs. 
Hudson Brothers and Co. has been accepted for the supply 
of the brake vans which will be required on the Western 
and Southern railway lines of New South Wales during 
the next five years. 


Queensland Harbours.—During the last few years the 
Government of Queensland has expended altogether 
932,000/. upon harbour improvements, 


Belgian Locomotives inVictoria.—Mr. Mirls, locomotive 
superintendent of the Victorian Government Railways, 
has reported on some Belgian engines ordered for those 
lines. Mr. Mirls thinks that the engines in question are 
not altogether equal in some minor details to the best 
English engines, or to some now being made in Victoria ; 
but at the same time he considers that it is too early to 
decide as to their general character and usefulness. 


Warrnambool.—The tender of Messrs. Morris and Begg 
(27,1731. 12s.) has been accepted for the construction of 
the approach and viaduct to a breakwater at Warrnam- 
bool, this being the first instalment of harbour improve 
ments recommended by Sir John Coode. 

Port Adelaide.—The increased trade of Port Adelaide 
has necessitated additional shipping facilities, and several 
large storing sheds are about to be erected by the South 
Australian Company. One of the wharves to be built will 
be 300 ft. in length by 40ft. in breadth. It is intended 








for the use of the Adelaide Steamship Company. 
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3870. Manufacture of Paving Blocks from Fur- 
nace Slag, &c.: J. Dobbs, Middlesbrough. (6. 
4 F ‘gs.)—The blocks are annealed exclusively by means of their 
own initial heat by inclosing them, immediately after they have 
solidified, in kilns or chambers of moderate dimensions. A series 
of kilns may be arranged side by side and communicate with each 
other by means of openings or flues so that the heat of the slag 
blocks contained in one chamber may be conveyed into the con- 
tiguous chamber, so as to heat it preparatory to receiving the 
charge of slag blocks. (August 9, 1883). 


3873. Process and Apparatus for Separating and 
Treating Metals, and Extracting them from Ores, 
Matts, &c.: H. R. Cassel, New York, U.S.A. [6d. 14 
Figs.|\—The ores are treated by means of chlorine generated by 
electrolising a solution of chloride of sodium or equivalent solu- 
tion in an apparatus in which the anode and cathode cells are of 
porous material, the ores being kept continuously agitated in the 
anode cell. (August 9, 1883). 


3985. Furnaces or Apparatus for Burning, Calcin- 
ing, or Roasting Sulphur Ores, Spent Oxide of Iron, 
&c.: I. 8S. McDoug: Irk Vale, c. (6d. 9 Figs.J— 
The furnace consists of a number of superposed or horizontal 
chambers provided with revolving rakes or agitators and feeders, 
and with passages from chamber to chamber, the passages being 
situated alternately at the centre and the side. The apparatus 
for separating dust and solid impurities from gases consists of a 
chamber divided into compartments with baffle plates having 
perforations therein, arranged so that the gases passing there- 
through are baffled by the plates and caused to deposit the solid 
impurities. The rakes and feeders are made of cast iron and are 
provided with wrought metal lining. The method of attaching 
the rakes to the shaft is also described. (August 16, 1883). 

4019. Safety Appliances for Elevators: A. W. L. 
Reddie, London. (R. A. Chesebrough, New York, U.S.A.) 
(6d. 4 Figs.}—The elevator shaft and car working therein are 
combined with a cylinder and plunger, one fixed at the bottom 
of the shaft, and the other attached to the car, the whole being 
independent of the elevating mechanism. A vent aperture is pro- 
vided in the cylinder, through which air or other elastic fluid may 
enter and leave thecylinder. (August 21, 1883). 


4052. Apparatus for Marine Night Signals: H. J. 
Allison, London. (2. J. Baker and J. P. Roberts, Provi- 
dence, R1., U.S.A.) (6d. 6 Figs.)—Three movable concentric 
cylindrical shades or screens are combined with a white light or 
lantern, one shade being opaque, and the remaining two of 
coloured glass. Each shade is adapted to be independently moved 
upward to cover and uncover the light. Three separate lights 
each | ge with three separate shades OF screens may be em- 
ployed. (August 21, 1883). 

4059. Galvanic Batteries: G. C. V. Holmes and S. 
H. Emmens, London. [6d. 2 Figs.J}—The porous cell is 
closed, and is provided with charging and discharging apparatus, 
and with a vent pipe. The porous cell is charged with a dehydro- 
genising solution obtained by treating nitrate of soda or potash or 
equivalent, with dilute sulphuric acid. Referring to the illustra- 
tion, the porous cell C attached to a cap or cover D is suspended 
within each compartment of the battery. The walls of the cell 
are hermetically sealed in the cover. The cap or cover also sup- 
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ports one or more carbon electrodes, which are preferably passed 
through the cover and hermetically sealed therein. Zinc plates 
are placed on either side of the cell C, and are firmly fixed in place 
by keys driven in between two adjacent zinc plates, the keys serv- 
ing to complete the cover of the outer cells. The cover D is pro- 
vided with a charging tube K fitted with a funnel, cock, or tap, 
and a branch tube to lead off the fumes. The vent-hole P is closed 
with a plug. The cells can be discharged by means of the syphon Q. 
(August 21, 1883). 


4068. Apparatus for Conveying Flour or other 
Puiverulent or Granular Materials: W. B. Dell, 
London. (4d. 2 Figs.J—In place of the sliding drawers de- 
scribed in Specification 3617 of 1882, a series of tumbling spouts of 
triangular shape and turning on pivots situated either at the top 
or apex, or in the middle of the bottom, is provided, so that by 
canting the spout in one or the other direction, the material will 
be delivered into one or the other of two worms or conveyors. 
August 22, 1883). 


4077. Paper-Making Apparatus: A. M. Clark, 
London. (MM. Sembritzki, Ziirich, Switz.) (8d. 5 Figs.|—This 
consists in apparatus for mechanically carrying out the process 
of making hand-made paper, and comprises (1) a paper maker’s 
mould of special construction, and having a peculiar series of 
motions; (2) the application of pneumatic exhaustion to the 
under surface of the mould to facilitate the draining of the paper 
pulp and the couching of the sheet ; and (3) a distribution of the 
pulp whereby a given quantity may be poured upon and spread 
overthe mould. The mould has double walls between which the 
overflowing pulp is received. The mould receives (1) a uniform 
alternate rectilinear motion of translation ; (2) a vertical motion at 
each traverse of the mould ; and (3) ahorizontal lateral shaking 
motion. (August 22, 1883). 


4086. Fusible Plugs: J. W. Kenyon, Manchester. 
(6d. 2 Figs.)}—The part containing the fusible alloy is so con- 
structed that it can be readily replaced or exchanged, The alloy 
is contained in the annular space between a hollow conical piece, 
(screwed into position in the outer shell of the plug, a narrow 
shoulder fitting a seating on the inside of the shell so as to make 
a tight joint), and a second hollow cone closed at the upper end. 
(August 23, 1883). 


4087. Slide Valves for Steam Engines: J. Thom, 
Barrow-in-Furness. (6d. 13 Figs.|—The slide valve is con- 
structed with all the exhaust ports separated from the steam inlets 
by the back of the valve, so that the steam enters only from the 
outside of the valve, e.g., a slide valve of the ( type may 
be constructed as a single-ported steam and double-ported ex- 
haust slide valve by having two exhaust openings from the 
cylinder at each end of the cylinder valve face, the end ports only 
being used for steam. A double-ported steam and exhaust slide 
valve is constructed by having three openings from the cylinder at 
each end of the cylinder valve face, the inside openings being for 
the exhaust, the intermediate openings being for the exhaust 
and steam, and the outside for the steam. In this case a port is 
provided in the valve flange at each end, so that steam passes 
through such port and also over the end of the valve. The valve is 
also formed with a longitudinal passage through the back of the 
valve, which passage is arranged to form acommunication between 
the two end ports just before the end of the stroke, so that a por- 
tion of the steam from one side of the piston at terminal pressure 
is transferred to the other side, and used over again, just before 
the end of the cylinder is placed in communication with the con- 
denser, This passage may also serve, after the communication 
between the ends of the cylinder is cut off, to supply initial steam 
to the cylinder. (August 23, 1883). 


4093. Surface Condensers: S. G, Browne, London. 
{6d. 11 Figs.)}—The tubes are made with one or more spirals 
running over a portion or almost their entire length and prefer- 
ably with their ends tapered, the taper ending in a parallel tube. 
The tapered ends may be thickened and screwed or a ferrule brazed 
or caston. (August 24, 1883). 


4098. Ropes or Bands for Driving: W. White, 
Bingley, Yorks. (4d. 3 Figs.|—The belts are built up of 
triangular form with layers of leather, which may be alternated 
with layers of papier-mache or canvas, cemented, sewn, or rivetted 
together. (August 24, 1883). 


4104. Appliances for Hanging Electric Lamps: 
T. T. Smith,London. [6d. 12 Figs.|—This refers to Specifi- 
cation 4162 of 1882, in which a flexible cord containing both the 
leads is led round a spring reel, and gerves to convey the current 
to the lamp. Detachable couplings of suitable construction are 
employed for connecting the conductors within the flexible cord 
to the fixed conductors overhead, and the pulleys connected to 
the ceiling are detachable, the object being to facilitate the at- 
tachment or removal of the lamps, together with their suspending 
cords aad pulleys. The balance weight is provided with a guide 
and a guide stop on, or extending from, the lamp socket. (August 
24, 1883). 

4112. Construction of Carts, Carriages, &c.: T. 
Briggs, Darwen, Lance. (6d. 3 Figs.)—The brake and 
sliding body of the cart are so constructed that immediately the 
brake is applied to the wheels, the weight of the cart and load is 
moved back, and immediately the brake is taken from the wheels, 
the weight is moved forward. The shafts are connected to the 
vehicle by means of a sliding band fastened to the frame of the 
vehicle by a movable pin and at the other end to the sliding 
portion of the cart. (August 25, 1883). 


4127, Construction of Metal Laths for Use in the 
Formation of Ceilings and Partitions, &c.:G. M. 
Edwards, London. (8d. 12 Figs.|—The laths are formed of 
thin strips of iron having notched edges on each outside edge and 
having a dovetail groove in the centre. Other forms are described. 
(August 27, 1883). 

4139. Treatment of Iron and Steel for Pretcetiag 
and Improving the Quality of the Same, &c.: W. 
Arthur, Cowes, Isle of Wight. (J. P. Gill, New York, 
U.S.A.) [8d. 7 Figs.]—The furnace contains a closed chamber, 
muffle, or retort within the combustion space, but not communi- 
cating therewith. A chamber preferably located above the com- 
bustion space contains a superheater and vaporiser, and com- 
municates with the combustion space by a flue or flues. Supply 
tanks are provided for a hydro-carbon, and pipes for steam, air, or 
gas. ‘fhe iron or steel is treated in the closed chamber with or 
without pressure by introducing steam and hydro-carbon vapour in 
regulated quantity to the iron or steel articles. (August 28, 1883), 


4140. Treatment or Reduction of Iron Ores for 
Obtaining Iron or Steel therefrom: . Arthur, 
Cowes, Isle of Wight. (J. P. Gill, New York, U.S.A.) [6d.]— 
This consists essentially in the application in measured and auto- 
matically regulated quantities of hydrogen, nitrogen, carbonic 
oxide, and carbonic acid gases, and air with hydro-carbon vapours 
and gases, and either with or without steam in closed muffles, or 
retorts from which outside air and the products of combustion are 
excluded. (August 28, 1883). 


4141, Machinery for Printing Paper, &c.: C. P. 
Huntington, Darwen, Lanc, (6d. 2 Figs.|—This consists 
in machinery for printing a number of colours at one process by 
means of a number of rollers, each furnished with colour and set 
round a central cylinder, around which the paper passes. These 
rollers are driven by means of a large wheel mounted loosely on the 
central cylinder shaft and driven by friction from the central cy- 
linder or from another roller. One roller is driven by friction 
upon the paper and drives the large wheel and other rollers by 
gearing fromthe first roller. (August 23, 1883). 


4161. Injectors and like Apparatus for Ejecting 
and for the Noiseless Disposal of Waste Steam, &c. : 
P. Zotoff and B. Afonasseff, Cronstadt. [1s. 4d. 18 Figs.) 
—Referring to the illustration, which clearly shows the construc- 
tion of an injector for the noiseless disposal of the steam, when the 
cock e has been turned so that the port / in the side of the plug 
communicates with the bilge by means of the pipe / or outer 
water by the pipe /, and steam is admitted from the boiler to the 
steam chamber a; the steam passes through the coned annular 
passage between the nozzle m and funnel n, and the water in the 





apparatus is thereby driven forwards along the delivery nozzle c 
at the same time that the steam is condensed and is delivered over- 








board below or above the water line. In a modification a tapering 
tube, open at both ends, is placed centrally within the coned nozzle 
and funnel, an annular space being left between this tube and the 
nozzle and funnel. The steam acts first on the water in the 
annular space and driving it forward induces a current through 
the centre of the tube. In another modification an additional 
annular steam passage through which steam passes in a direction 
to propel the water in the opposite direction to the delivery nozzle 
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may be provided, thus diminishing the quantity of water required 
to pass through the apparatus and at the same time the dimen- 
sions of the apparatus may be reduced. Provision may be made 
for closing this passage when required. Modifications for ejecting 
ashes from the stokehole and for heating water in a steam boiler 
by steam blown off from another steam boiler are described and 
ilustrated. (August 28, 1883). 


4162. Appa for Catting and Fishing Ships’ 
Anchors: M.Clark,London. (J. N. Purdy, St. John’s 
V.B.,Canada). [6d. 2Figs.|}—The mechanism comprises a wind- 
lass ,barrel with suitable operating gear mounted in a frame 
pivotted upon the cathead of the ship so as to be adjustable in 
position toenable it to wind up either the cat fall or the fish 
pennant in order that the anchor when raised can be easily 
moved on board. (August 28, 1883). 


4163. Signalling, Mainly Applicable to! Railways, 
and Apparatus therefor: J. ght, London. ([6d.} 
—The objects are to signal from a train to a station which the 
train is approaching, and there to indicate the progress of the train 
along the line of railway, and also to give a similar record at a 
station in rear of a train, The signalling is effected by means of 
electric circuits, which are completed by the passage of the trains 
over different sections of the line. (August 28, 1883). 


4165. Utilising Gas| Engines for Locomotion: 
T. F. McNay, and F. J. Harrison, London. (67. 4 Figs.|— 
This relates, firstly, to an arrangement of pulleys or gearing, 
whereby the strain resulting from starting the vehicle is (although 
the engine may be running at a high rate of speed at the moment 
of starting) applied gradually ; secondly, to means by which all the 
wheels of the vehicle, on which the engine is mounted, can 
be converted into driving wheels; and, thirdly, to the method of 
attaching an air pump which is thrown into action by the same 
lever that stops the car, the air pump compressing air into a re- 
servoir, which air may be used for actuating a brake. The latter 
arrangement is also applicable to ‘‘electric motive engines.” 
(August 29, 1883). 

4179. Lamps for Lighting Railway Carriages: J. 
F. Shallisand T. C. J. Thomas, London. [8d. 9 Figs.) 
—The transparent disc of a lamp designed to show light beneath 
it is supported by an annular guard arranged to protect the disc 
from breakage. The annular support may serve as or carry a re- 
flector and forms part of a chamber or channel for receiving oil or 
spirit that may overflow from the burner. In lamps of the kind 
described, with reference to Fig. 1 of the drawings accompanying 
Specification 3564 of 1881, a chamber applied to the inner casing 





above the reservoir communicates with the reservoir by a pipe ex- 
tending downward nearly to the bottom of the reservoir, Means 
are provided for the ready escape outward of oil or spirit from the 
chamber, the object being to allow of the ready escape for oil or 
spirit in the event of the lamp being accidentally upset. Referring 
to the illustration, the chamber s which receives the oil or spirit 
that overflows from the burner, surrounds the inner casing g and 
communicates with the reservoir 2 by the pipe ¢; holes are 
provided for facilitating the ready escape of the oil from the 
chamber 8s. (August 29, 1883). 


4181. Propelling Vessels by Centrifugal Force: A. 
L. Segond, Paris. [6d. 3 Figs.])—A tube of U form is ar- 
ranged so that its ends are below the water line and its straight 
arms in the direction of the length of the ship or vessel. An in- 
jector forces water through this tube, which by its centrifugal 
action on the bend of the [J causes the vessel to be propelled. 
(August 30, 1883), 

4188. Gun-Carriages: W. Gardner, St. Leonards, 
Sussex. (8d. 9 Figs.}—In a gun-carriage having its upper 
portion or frame connected to its lower portion or base by parallel 
links and on which the recoil of the gun is neutralised or resisted 
by buffers connected to the links, one or more additional buffers 
are employed for resisting the action of the first-named buffers. 
(August 30, 1883). 

4198. Magazines for Holding Cartridges: H. H. 
Lake, London. (Z. de Loutkowsky, St. Petersburg).  [6d. 
20 Figs.J—The cartridge magazine is provided with a movable 
side wall in order to be able to fill it with a number of cartridges 
which are successively pushed into the breech chamber by means 
of a spring fixed in the magazine, and a cover operated by means 
of a projection on the breech bolt which causes the cover to open 
automatically at the extraction of an empty cartridge to allow 
the introduction of a fresh cartridge into the breech chamber, 
the breech bolt, when closed, preventing the next cartridge from 
being moved forward. (August 31, 1883), 


4205. Pipe Couplings for Railway Brake Appa- 
ratus Worked by Fluid Pressure or Vacuum: J. 
Imray, London. (L. B. Legray, Paris). (6d. 6 Figs,|—The 
pipes of the adjacent carriages are connected by two lengths of 
metal pipes connected together and to the carriage pipes by ball- 
and-socket joints. Fig. l1shows one arrangement of connecting 
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the pipes A A. The spherical joints B, when pressure above that 
of the atmosphere is employed for working the brakes, are made 
asshown in Fig. 2. The outer edge of the cup leather K is pressed 
between two rings Land M, and its inner lip is bent over the 
surface of the ball, so that the excess of pressure within the pipe 
over that without tends to press the packing against the ball and 
prevents leakage from within outwards. When the brakes are 
worked by a partial vacuum, the outer edge of the cup leather is 
pressed against the shoulder of the socket, and its inner lip bent 





over the surface of ballso that the excess of pressure outside the 

pipe over that within tends to prevent leakage from without 
inwards. Other forms of couplingsare shown. Inanother arrange- 
ment two rigid tubes are each connected to atrain pipe by a ball- 
and-socket joint, while the two tubes are connected together by a 
coupling that permits of their forming a varying angle with each 
other, while the coupling remains undisturbed. The parts that 
are coupled together are separate from and rotatable upon the 
parts connected to the coupling tubes. (August 31, 1883). 


4206. Jointing for the Cou tf Pipes of Railwa 
Brake Apparatus Worked uid Pressure: & 
Imray, London. (4. C. Benoit-Duportail, Paris). (6d. 30 
Figs.j|—The object is to avoid the action on the flexible tube used 
for connecting the pipes by connecting them in each case, not to 
the upright pipes, but to an elbow jointed thereto, in such manner 
as to have freedom of lateral play, An elbow attached to the up- 
right pipe presents its face downwards, and the flexible tubing is 
attached to and hangs down from a corresponding elbow placed 
face to face with the elbow on thej pipe and held to it by a bolt, 
on which it can turn as on an axis, the bolt being secured by a nut 
and having a square part fitting a square hole. The meeting faces 
of the elbows are made, one with an annular projecting rib and the 
other with a corresponding groove, or both may be made with 
grooves inclosing a ring of packing material. Or one elbow has a 
projecting hollow boss fitting a corresponding socket on the other 
elbow, the fluid passing through the side of the socket and corre- 
sponding passage in the side of the boss. (August 31, 1883). 


4212. Ships’ Logs: A. M. Clark, London. (Ll. M. 
Garland, Havre). (8d. 8 Fiys.]—This relates to ships’ logs of 
the kind in which the rotation of a helical vaned rotator is trans- 
mitted by the torsion of the towing line to registering mechanism 
placed on the vessel, and has reference to bell bearings for the 
spindle, to the mode of attaching the line to the rotator, to 
the employment of a plaited line, to the mode of suspending 
the registering mechanism, and to locating the registering mechan- 
ism on the port or starboard side. (August 31, 1883). 


4224. Apparatus for Grinding Valves to their 
Seats: Clark, London. (4. W. Case, S. Manchester, 
Conn., U.S.A.) [4d. 4 Figs.}—The valve head is constructed 
with a square recess in its face to receive the square end of a rod 
sliding longitudinally through a stuffing-box in a screw plug 
opposite the face of the valve head. (September 1, 1883). 


4229. Machinery for the Manufacture of Certain 
Parts of Steam Boilers, &c.: S. Fox, Leeds. [6d. 4 
Figs.]—This relates to means for flanging the end plates of boilers, 
bottoms or covers of pans or cisterns, &c. Referring to the illus- 
trations, the peripheries of a pair of rolls, are so formed that one, j, 
shall work within a groove in the other &, the space between them 
being of Y form (Fig. 1). A bed n having a movable slide o is 
placed in front of the rolls, and is furnished with a projecting pin 
to serve as an axis of motion for the plate to be operated upon, 


























which plate is perforated with a central hole for the passage of the 
pin, or a special plate v may be provided capable of turning about 
a suitable axis w. The movable slide is actuated by the winch 
handles p, worm, wormwheel 7, shaft, rack pinion, and rack w 
attached to the slide. When the plate to be operated upon is in 
position, its under surface coincides with and rests upon one of the 
bevelled sides of the roll j, which determines the form of the in- 
ternal angle of the plate when flanged. Additional rolls 7 and m 


and in such manner that a plate on rotating shall pass between 
them. These rolls are made adjustable on their slides so that one 
of a pair shall act on and straighten the edge of the flange whilst 
the other acts on the plain side and supports or backs up the plates. 
(September 3, 1883), 


4232. Rotary Engine and Pump: H. J. Haddan, 
London. (V. H. F. von Swoine, Wiesbaden.) [6d. 13 Figs.)—The 
engine comprises two equal conical tooth wheels completely 
inclosed in a casing, but so as to be allowed to gear into each 
other when rotating round their axis, no space being left between 
the wheels, and the walls of the casing except that formed by the 
interstices between the teeth of the wheels. (September 3, 1883)! 


4234. Stamping Corrugated Iron and Steel Plates: 
R. Baillie, Isle of Dogs. [d. 6 Figs.J|—The upper die is 
formed with a centre piece which is movable therein, and may be 
caused to project below the rest of the die in which position it is 
fixed as required by means of stops. When the parts are in these 
positions, if the movable die be forced towards the fixed die with 
the plate inserted between them, the central corrugations will 
be formed in the plate without holding er gripping its edge. After 
the central corrugations are formed the stops are removed, and 
the sliding portion of the die allowed to rise until its lower sur- 
face becomes level with the outer portion of the upper dies, and 
the dies being brought together the remaining corrugations are 
formed, (September 3, 1883). 

4239. Coke Ovens: H. Simon, Manchester. (/’. 
Carves, St. Etienne, Loire.) (6d. 4 Figs.|—This relates to coke 
ovens in which the gases distilled off from the coal are led away 
from the oven, in order first to have the condensible constituents 
separated therefrom, and then to be utilised asjgaseous fuel, such 
as described in Specifications 2616 of 18/9 and 554 of 1883. The 
objects are to prevent the shut-off valve situated in the pipe 
ascending from the crown of the oven from becoming clogged with 
condensed tar, and to render the hydraulic main and pipes con- 
necting the coke therewith easily accessible for cleaning or 
repairs. (September 3, 1883). 


4242. Gas Engines: J. H. Ladd, London. (J. 4. 
Serrell, New York, U.S.A.) [8d. 13 Figs.J|—The compressed 
cylinder charge is ignited by the explosion in a separate valve 
chamber of a charge not under compression, which charge may or 
may not contain a greater proportion of gas than the compressed 
cylinder charge. The cylinder charge is admitted tangentially to 
the circumference of the cylinder, and induces a rotary motion 
of the gases as they enter the cylinder and insures athorough and 
uniform admixture of the component parts of the fresh charge, 
and also of the waste gases in the cylinder with the charge. Re- 
ferring to the illustrations, the piston being at the commencement 
of its drawing-in stroke, the port Q will connect the valve 
chamber R with the gasandair supply T. The piston then draws 
in a charge of gasand air which passes through the chamber R, and 
lifts a check valve (Fig. 3) to gain admission to the cylinder, which 
it enters by the port s leading tangentially to the edge of the en- 
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larged part of the cylinder. 
the slide is moved to close the port leading tothe chamber R, The 
advance of the slide also relieves a spring from the pressure of a 
lug on the slide, and allows the cut-off plug to close the port lead- 
ing from the gas inlet from the governor valve, and prevent leakage 
of the gas into the gas and air supply T until the next drawing-in 
stroke. Upon the return of the piston, the check valve remains 
closed, during the compression in the main cylinder. During the 
compression, the contents of the chamber Rare enriched with gas by 
means of the plug V, the continued movement of the slide in same 
direction operating the plug by the contact of a lug on the slide 
with one of two nuts on the plug V. The plug slides in a cylin- 
drical passage provided with a separate gas supply. The slide by 
its further movement brings the lighting pocket O into communi- 
tion with the chamber R, and the resulting explosion raises the 
check valve, and ignites the contents of the cylinder. At the end 
of the operative stroke a cam opens the exhaust valve, and permits 
the escape of the waste gases by the port #1, except a small quan- 
tity which ismixed as above described with the in coming charge. 
The method of operating the slide is clearly shown in Fig. 1. 
(September 3, 1883). 

4243. Galvanic Batteries: A. Gutensohn, London. 
(4d.]—The negative pole of ,the battery is formed of zinc coated 
with a sheath of lead, or lead alone may be employed. The 
exciting liquid consists of a solution of nitrate of lead or crystals 
of nitrate of lead may be melted and poured around the lead pole. 
The surface of the exciting liquid is covered over with a film or 
layer of paraffine. The positive pole consists of a plate of carbon 
contained in the ordinary porous pot. The zinc, instead of being 
coated with lead may be coated with oxide of zinc made into a 
paste with dilute sulphuric acid. The carbon pole may be coated 
in asimilar manner. (September 3, 1883). ‘ 


4275. Sight-Feed Lubricators: '‘W. A. G. Schon- 
heyder, London. [6d. 8 Figs.|—The several passages of the 
sight feed lubricator are governed by a single plug that can be 
turned by hand to various positions indicated on a handwheel. 
This is fully illustrated and described elsewhere in our present 
issue. (September 5, 1883). 


4396. Construction of Steam Boilers: D, Francis, 
Rhymney, Monmouth. (4d. 4 Figs.|—The boiler is fitted 
with two tubes extending from towards one end of the boiler, 
where they are separately open to receive the furnace gases, toa 
point towards the opposite end of the boiler at which they commu- 
nicate respectively with the side flues. (September 14, 1883). 


4424. Gas Meters: H, Green, Preston. [4d. 2 Figs.J]— 
Referring to the illustration, the supply fountain consists of a 
long or deep narrow water-tight vessel divided into four compart- 
ments B C D E, one Ba valve chamber into which the gas from 
the service pipe 6 enters, and from which it passes through the 
valve F into the second chamber C, which has direct communica- 
tion with the measuring compartment G ; the third compartment 
D serves to receive the overflow or waste water from the chamber 
C by the pipe H, and the fourth E holds the water from which the 
meter is supplied. When the level of the water in the chamber C 





are provided for straightening or finishing the edge of the flange, 
and are mounted in slides as close as practicable to the rolls 4, 





falls below the level of the pipe I (the lower end of which is 





At or before the end of the stroke, | dan ae 
| plaintiffs, and reversed the decision of the Court below. 





slightly below the top of the overflow pipe) the gas passes up 
through it and displaces the water in the supply chamber E which 
has been previously filled, and the water passes by the small open- 
ing a into the chamber C. The float J fitted round an open filling 
tube K prevents the water rising too high in the chamber B or falling 
too low. Avwire is attached to the float J, and passes up into the 
chamber L, and serves to indicate whether there is a sufticient 




















supply of water in the chamber E. The open tube K serves for 
filling the chamber E. he registering mechanism is fitted in the 
box M, and is operated by the spindle passing down a tube 
and fitted with gearing connected to the measurirg apparatus. 
The overflow water is pumped out by the tube N. The entire 
apparatus is fitted with a cover which may serve as the curb, or 
be at the level of the ground or street. (September 15, 1883). 


5863. Ships’ Port and Starboard Lights and Appa- 
ratus therefor: W. R. Lake, London, ((. 7’. Parry, 
Philadelphia, U.S.A.) (6d. 20 Figs.]—This consists essentially 
in the combination of one, two, or more auxiliary side lights or 
signals with each of the ordinary front port and starboard lights 
and corresponding in colour to these lights whereby the relative 
oblique or angular position of one vessel to another may be deter- 
mined. (December 26, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





NEEDHAM AND KITE xv. JOHNSON AND Co, — This was 
an appeal from a decision of Mr. Justice Lopes with 
regard to an infringement of the plaintiffs’ patent for filter 
presses. The action was taken in respect of the methods 
employed for introducing the material to be filtered and 
removing the liquid after it is filtered, the contention 
being as to the meaning of the second claim of the patent 
which was, ‘forming continuous supply and discharge 
conduits by the simple contact of the frames substantially 
as described and shown.” The Court found that the de- 
fendants’ arrangement was essentially different from the 





Coe VALLEY Rattway.—A Victorian gentleman, writing 
on the subject of the Cole Valley Railway, after speaking 
of the interest which he has always felt in the problem of 
crossing the Blue Mountains of New South Wales, remarks 
upon the difference between the existing zigzag railway 
and other mountain railways which he has seen in Europe 
and elsewhere. In these latter cases the line invariably 
runs up a valley on one side, has its summit level at the 
watershed line, and descends by a valley on the other side ; 
as, for example, the Mont Cenis Railway, the railway 
over the Apennines between Genoa and Alessandria, 
or on a smaller scale, the North-Eastern Railway of 
Victoria, from Wallan to Seymour. On the zigzag the 
state of things is quite different, as the summit level, in- 
stead of being at ttydal, the true watershed line between 
the coast waters and the Murray tributaries, is at 
Clarence, many miles nearer Sydney, while Katoomba is 
actually higher than Rydal. Instead, then, of ascending 
3000 ft. in 75 miles, the line actually ascends 3300 ft. in 
30 miles, giving an average grade of 110 ft. per mile, in- 
stead of 40 ft. per mile. 





QUEENSLAND RatLways.—A_ permanent survey of the 
second section of the Brisbane Valley line is now in hand. 
This, when completed, will carry the line into Esk, by 
a branch of 41 miles. The first section of the Crow's 
Nest line is now open to Caplaba, and the survey for 
the second section, about 18 miles in length, is com- 
pleted. It will be a cheap line, but in the matter of 
curves and gradients the second section will be quite 
equal to any of the Queensland branch lines, the country 
being easy. A survey fora direct line to Warwick has 
been commenced on the top of the range, near Spicer’s 
Peak-road Gap, which was the most favourable point 
which could befound. It is about 400 ft. higher than the 
range at Toowoamba, and the survey is now falling down 
the north-eastern face of the range towards Rosewood on 
the main line. A trial survey is now completed for 
18 miles, and, from what has been seen thus far, it is 
apparent that the works on the range will be quite as 
heavy as on that portion of the existing line. If carried 
out this line will make the distance from Brisbane to 
Warwick 120 miles, instead of 166 miles as at present. 
The Dalby and Bunga Mountain trial survey is completed 
for 31 woe through country well suited for agricultural 
settlement, and easy for railway construction. 
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THE RUSSIAN PETROLEUM 
INDUSTRY. 
(Continued from page 302.) 

Havine shown that Baku can furnish apparently 
inexhaustible quantities of crude petroleum at a 
few pence per ton, and supply kerosine, equal to the 
best American refined oil, for a penny a gallon, the 
next step is to detail the distribution of the manu- 
factured produce. It is in this that the whole im- 
portance of the petroleum question in Russia lies. 
Baku has a richer supply of crude oil than America ; 
she can turn out enormous quantities of cheap 
kerosine ; throughout the whole of Europe the 
markets are in a most receptive condition for 
refined petroleum oil—-the problem is to bridge 
over the chasm between Baku and the markets of 
Europe. If this can be cheaply and efficiently done 
there can be hardly a doubt that the American oil 
will have a very bad time of it. Until last year 
Baku was isolated from the rest of Europe, a long 
and troublesome journey was needed in order to 
get to it. Affairs have now changed, Baku is linked 
by steam communication with every part of Europe, 
and all that is required is a development of the 
resources of that communication to place the oil in 
most of the lamps of the Continent. What may 
be done in this respect is indicated in the career 
of the great oil carriers, Nobel Brothers, the 
history of whose rise constitutes a most interest- 
ing chapter in the industrial progress of Russia. 
If we describe that career we shall do more to 
show what can be done at Baku, than by any amount 
of speculative writing. 

The firm comprises three Nobels—Ludwig, Ro- 
bert, and Alfred—and is known in Russia under the 
title of Nobel Brothers’ Petroleum Production Com- 
pany (‘‘ Tovarishchestvo Nephtanavo Proisvodstva 
Bratieff Nobel.”) The father, Emmanuel Nobel, 
was the inventor of the torpedo, the secret of which 
he took from Sweden to St. Petersburg in 1838, and 
sold tothe Russian Government. Under his super- 
vision were manufactured those torpedoes, submarine 
mines, or infernal machines, as they were frequently 
called then, which proved so troublesome to our fleet 
while blockading Cronstadt during its stay in the 
Baltic. When the war broke out, Emmanuel Nobel 
had an engineering works on the Neva, in which 
both his sons, Robert and Ludwig Nobel, were 
employed, and after they had co-operated in manu- 
facturing and laying down the mines, they pro- 
ceeded to construct engines for the large fleet of 
gunboats and men-of-war the Russian Government 
built at St. Petersburg and Cronstadt the second 
year of the hostilities. This was not an easy task. 
Skilled labour was not obtainable in Russia at the 
time, and the Nobels had not only to design and 
supervise the construction of the engines, but also 
to work with and train up the men. After the 
cessation of naval activity at the close of the war, 
they built and engined nearly fifty steamers for the 
Volga, many of which are running to-day. By the 
year 1860 the engineering works had developed into 
an extensive establishment—one of the largest in 
Russia—and in anticipation of lucrative Govern- 
ment contracts, Emmanuel Nobel sank a consider- 
able amount of capital in still further extending it. 
But a period of retrenchment ensued, the promises 
of orders were not realised, and in the end the firm 
suspended operations. The father retired with 
broken fortunes and broken health to Sweden, to 
die there, and the prospect seemed black indeed 
for the three sons, although two of them are now 
millionaires. But if their capital was gone, they re- 
tained what was ultimately destined to rebuild their 
fortunes—an unexceptionally vigorous and practical 
engineering training. The manufacture of the sub- 
marine mines, and the laying of them down in the 
roadsteads of Cronstadt and Sveaborg, had taxed the 
ingenuity of the Nobels for months together. After 
the war, for years they had been engaged making 
steamers and machinery at a period when improve- 
ments were outracing one another, and it was no 
easy matter to keep apace with the times. Ludwig 
Nobel, in particular, enjoyed great reputation for 
engineering skill, and when the firm became bank- 
rupt he was asked by the creditors to continue 
carrying on the works for a time as manager. 
Robert Nobel went to Germany, and in course of 
time began to take an interest in the petroleum 
industry, the rapid development of which in 
America was then the talk of Europe. Alfred 
Nobel applied himself entirely to chemical pursuits, 
and after awhile discovered dynamite, the ex- 
plosive that has since revolutionised warfare and 
shaken thrones, and rendered him a millionaire. 








Ludwig Nobel carried on the business for the 
creditors for a couple of years, and then, with 
5001. saved during the interval, began life on his 
own account. Establishing a smal! engineering 
works he took a series of contracts from the Govern- 
ment for casting shot and shell, converting guns, 
and manufacturing rifle stocks, which rapidly 
carried him on to affluence. It has been said that 
he rendered himself a millionaire exclusively through 
Baku petroleum. This is a mistake. When his 
brother Robert, enamoured at what he had seen of 
the industry during a journey to the Caucasus in 
1874 in search of walnut wood for the rifle stocks 
manufactured by Ludwig Nobel, urged him to co- 
operate in the enterprise, the latter was already 
worth 400,000/. realised during his twelve years’ 
operations. Aided with capital by his brother, 
Robert Nobel began operations as a petroleum re- 
finer ina small way at Baku in 1875. At that time 
there were more that 120 refineries at work at Baku, 
and hence he started in face of as severe a compe- 
tition as any pessimist capitalist might expect to 
find to-day. The Swede did not concern himself, 
however, with concessions, subsidies, and other 
similar crutches dear to the heart of the company 
promoter. He simply settled down in an ordinary 
way at Baku, as any quiet, plodding capitalist might 
from England to-morrow ; and commenced the 
campaign conscious that success lay in replacing 
the desultory, primitive, and wasteful operations 
of the native firms with the resources of engineer- 
ing, chemistry, and commercial organisation. 

As soon as Robert Nobel began to refine the 
crude oil from the wells at Balakhani, he revolted 
against the practice of carrying the oil in barrels as 
being slow, wasteful, and costly. The other firms 
would not consent to co-operate in laying down a 
pipe-line, however, and Ludwig Nobel had to be 
applied to. For 10,000/. a pipe was laid down eight 
miles long, from Balakhani to the Black Town of 
Baku, and paid its expenses the first season. This 
gave Robert and Ludwig Nobel a widespread repu- 
tation at once, and by inciting other firms to do the 
same, laid the basis of the modern activity and 
enterprise at Baku. Having got their refinery in 


working order and a pipe-line laid down, the Nobels | 
| of the Volga and back. The cistern-hold accommo- 


began to think of securing their own oil supply. 
Ground was purchased and borers brought from 
America. At first they were singularly unsuccess- 
ful, and even sought to retrieve their ill-luck by 
boring in the island of Tcheleken, on the opposite 
side of the Caspian, but ultimately their wells 
suddenly proved productive, and since then they 
have always had more crude oil on hand than they 
have known what to do with. 

In the meanwhile a fresh problem had arisen 
requiring to be solved, and this brings us, after 
a long introduction, to our subject of distribution. 
When the Nobels had refined their oil, they had to 
send it in barrels to the Russian market 1000 to 
2500 miles away. This was a very inconvenient 
and costly mode of transport. In the first place 
there was no wood in the locality to make barrels of, 
and to bring it from the Volga occasioned a serious 
expense. Barrels were so expensive that many 
firms purchased the empty American ones for Baku , 
and even then the barrel was considerably dearer 
and more valuable than the oil it conveyed to 
market. In the second place, owing to the ex- 
treme dryness of the Caspian region half the year 
round, the leakage from the barrels was very great ; 
and in the third, the steamboat and railway com- 
panies exacted heavy freights for conveying the in- 
convenient barrels to Russia. To do away with them 
altogether, Nobel Brothers suggested to the 
Caucasus and Mercury Company, the principal 
shipping company, subsidised by the State, on the 
Caspian, that they should fit up a steamer or two 
with a cistern, so that the oil might be conveyed in 
an unbarrelled form to the River Volga. In 
return for doing this they offered them a lucrative 
contract for carrying oil fora term of years. The 
Caucasus Company, however, have always been 
notorious for want of enterprise. Making a hand- 
some percentage yearly by means of the State 
subsidy, they have no incentive to exertion. They 
therefore refused to offer, and compelled Nobel 
Brothers, in default of any other means, to decide 
to construct a fleet of steamers themselves. 

And now were displayed the advantages they 
possessed over other Baku firms in owning an 
engineering establishment on the Neva, where 
steamers could be planned and built, machinery 
manufactured, and apparatus and appliances tested 
by skilled engineers before being sent to the 


Caspian. With the engineer, Robert Nobel, on 
the spot, the engineer and financier, Ludwig 
Nobel, controlling operations at St. Petersburg, and 
the talented chemical investigator, Alfred Nobel, 
to refer to in chemical matters, the firm pos- 
sessed advantages which rendered serious rivalry 
from ill-educated and apathetic Russians or Arme- 
niansimpossible. In making the first steamer one or 
two difficulties of no mean order were encountered. 
The Caspian Sea is liable to sudden tempests, and 
it was necessary to take every precaution against 
the insecurity of such ashifting cargo as oil. Wise- 
acres in Russia asserted, that as the gifted Americans 
had never deemed it feasible to bring oil to Europe 
in cistern steamers, it was sheer folly for any one to 
attempt it in the Caspian region. However, Ludwig 
Nobel was by birth an inventor, and he schemed out 
a steamer after a considerable amount of thought, 
in which the cargo was kept under control by an 
elaborate and peculiar system of water-tight com- 
partments, without in any way interfering with 
the rapid loading or unloading of the vessel. The 
trial steamer proved a complete success. As might 
have been expected, it paid for itself the first 
season. Having got the start the Nobels kept it 
up. They added to their fleet as fast as they 
could, getting the steamers cheaply constructed 
in Sweden. The profits were relatively enormous. 
With their steamers they beat the barrel transport 
so completely that the other firms had no chance 
against them, and as the profits were swiftly applied 
to extending the business, the company in a few 
short years became a gigantic concern. 

The first ‘‘ liquid transport ” or ‘‘ cistern steamer” 
appeared on the Caspian in 1879. There are now 
probably fifty. Nobel Brothers possess twelve— 
the Mahomet, Tatarin, Bramah, Spinoza, Darwin, 
Zoroaster, Talmud, Koran, Calmuck, &c. The 
dimensions of the Spinoza will give some idea of 
the class of steamer composing the fleet. The vessel 
is steel built, 245 ft. long, 27? ft. broad, and when 
laden with kerosine has a draught of 11 ft. The 
engines are of 120 nominal horse-power, steaming at 
10 knots. They burn petreleum fuel, the bunkers 
containing a supply calculated to last six days ; i.e., 
sufficient for the journey from Baku to the mouth 


dates 750 tons of kerosine each trip. 

Some of the other vessels vary slightly from these 
dimensions. The Koran and Talmud are each 
2524 ft. long and 283 ft. broad, and carry pas- 
sengers as well as oil. 

Owing to the splendid canal system connecting 
the Neva with the Volga, very little trouble was 
experienced in conveying the Swedish steamers to 
the Caspian. In the case of the larger ones they 
were cut amidships to facilitate the passage; the 
open extremities being filled with iron bulkheads 
before entering the canals, and the vessel being put 
together again at Astrakhan. Altogether Nobel 
Brothers have sunk over 400,000/. in establishing 
their petroleum fleet, and possess a regular dock- 
yard at Astrakhan to repair them and the flotilla 
of smaller steamers on the Volga. 

Directly Ludwig Nobel’s cistern steamers proved 
a success other firms hastened to purchase similar 
ones for the Caspian. In the summer of 1882 one 
of these companies despatched to the Caspian the 
first of a series called the Merv, constructed at 
Crichton’s Works at Abo, in Finland. The Merv 
is the same kind of vessel as the Spinoza, but some- 
what smaller, being 216 ft. long, 28 ft. broad, and 
9 ft. deep, possessing engines of 220 nominal horse- 
power, steaming at 9 knots, and having cabin accom- 
modation for forty passengers as well as cistern 
holds for oil. The Batoum, another vessel belong- 
ing to the same company, was 225 ft. long and 
28 ft. broad. Rather smaller was a third steamer, 
the Surakhani, built at Abo for the Kokereff Com- 
pany. This was 200 ft. long, 28 ft. broad, 9 ft. 
deep, steaming at 103 knots, carrying 500 tons of 
oil at a trip, and costing 15,000/. to construct. 

In excess of these Swedish and Finnish steamers, 
Messrs. Mitchell and Co. have built several, and 
sent them from the Tyne to the Caspian Sea, chiefly 
for Fedoroff, Pavloff, and Co., a firm that became 
bankrupt last year, through over speculation and 
mismanagement of affairs. The shipbuilders on the 
River Volga have also not beenidle. The Rybinsk 
Engineering Works of Jooravieff have constructed 
for the Drujina Steamboat Company the Sheksna, a 
vessel 215 ft. long, 32 ft. broad, and 14 ft. deep, 
with engines of 75 nominal horse-power, steaming 
at eight knots, and carrying over 500 tons of oil in 








cisterns, and 25 tons in casks. These large steamers 
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haye all been utilised for the Caspian transport 
service. 

The mouth of the Volga is too shallow to allow of 
the passage of steamers of large draught. Follow- 
ing the old practice of the passenger and cargo 
vessels, the oil is sent in these large steamers to 
the 9 ft. shallows at the mouth of the Volga. Here 
the oil is pumped into light-draught cistern steamers, 
or into large barges and tugged up the river. This 
has involved the formation of a second flotilla. 

The vessels of this flotilla range in size from 
60 ft. to 150 ft. and convey the oil from the 9 ft. 
shallows to Tsaritzin, the first railway point on the 
River Volga. Nobel Brothers have about a dozen 
such vessels, costing 60001. or so apiece, besides 
11 iron tanks, barges for kerosine, four wooden 
ones fitted with 128 iron tanks, and 28 wooden 
barges for the liquid fuel. Thanks to these vessels 
the oil can be conveyed from Baku to Tsaritzin 
with wonderfnl rapidity. From the storage 
reservoirs at the refinery at Baku, the kerosine 
descends by its own gravity to the head of the pier 
on the bay, and pours into the cistern steamer at 
the rate of 100 tons per hour. The steamer then 
proceeds to the mouth of the Volga, pumps the oil 
into the barges, and returns again with water 
ballast, the journey there and back being done in 
43 days. Water being scarce at Baku, and in fact 
more precious than oil, it is pumped from the 
steamer into reservoirs, and is either used at the 
refinery, or for irrigating Villa Petrolia, the park 
which Ludwig Nobel is having laid out for his 
employés on the shore of the bay a short distance 
north-east of the refinery. In the meanwhile, the 
smaller steamers run the oil up the Volga to 
Tsaritzin in a couple of days, and pump it into reser- 
voirs for storage alongside the railway, from which 
it is ultimately sent to every part of the Russian 
railway system, and to Middle and Western Europe. 

The employment of thesecistern steamersin place of 
barrels has wonderfully cheapened the price of oil in 
Russia, and given an impetus to the trade which this 
year is to be met by the addition of nearly a score 
of new steamers to the Caspian oil trade, of which 
fifteen will be from Sweden. All these oil steamers 
burn nothing but petroleum fuel, and considering 
the character of their cargo it it obvious that if for 
years past thousands of voyages have been per- 
formed by steamers laden with kerosine, with perfect 
immunity from fire, liquid fuel can be safely 
employed on other and ordinary vessels, having 
less combustible cargoes on board. The employment 
of oil fuel in the Caspian is no new thing, although 
Europe is only now beginning to discuss the merits 
of it. The steamers began to burn it a dozen years 
ago, and the fuel has proved its excellence to such 
a degree that at present there is not a vessel on the 
Caspian using wood or coal. General Valentine 
Baker, who traversed the Caspian in 1873, predicted 
even then, with his accustomed sagacity, a great 
future for it. In his ‘‘ Clouds in the East’ he 
says: ‘‘ The fuel is not highly inflammable and its 
use seems perfectly safe and under control. Vessels 
originally fitted for burning coal can burn this 
liquid fuel with very little alteration. One stoker 
is sufficient for a large steamer. All the engineers 
of vessels burning petroleum speak in the highest 
terms of the fuel.” Since he visited the Caspian 
Mr. Arthur Arnold, M.P., Colonel Stewart, Mr. 
O’Donovan, Consul Peacock, and a number of other 
Englishmen of greater and lesser note have seen 
these steamers at work on the sea, and all have 
spoken in terms of unqualified praise of liquid fuel. 
But perhaps the most satisfactory testimony is 
afforded by the fact that the use of the oil is be- 
coming common even on the higher part of the 
Volga, where wood is tolerably plentiful. Altogether, 
probably not less than 300 steamers on the Volga 
and Caspian burn nothing but oil fuel to-day. 
Various kinds of pulverisers are used, the general 
principle being to mingle the oil refuse with a jet 
of steam and inject it into the furnace in the form 
of spray, where it makes a powerful and steady 
blaze. The advantages of the fuel are such as to 
render competition on the part of wood or coal 
hopeless. To start with, one ton of oil refuse will do 
the work of two tons of coal even in the most waste- 
ful apparatus in use in the Caspian, and of three tons 
in the more perfect Walker furnace. Less fuel being 
required, and the oil further taking up, weight for 
weight, less room than coal, a greater amount of space 
isavailable for cargo. Then no stoking is required, 


one man being sufficient to look after all the fur- 
naces ; the fuel is smokeless, a very important con- 
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of fires, the flame being turned on and off like an 
ordinary gas jet ; and, finally, the fire can be regulated 
to any degree of intensity by simply adjusting the 
injector. Inthe case of the vessels running from 
Baku to the mouth of the Volga, the engineers turn 
on the flame in starting, and concern themselves no 
more about their fires until they get to their desti- 
nation in two days’ time. The experience of a 
dozen years has rendered the Russian Admiralty 
so satisfied with liquid fuel, as used on board the 
ten or twelve steamers and gunboats of the Caspian 
fleet, that it has recently taken steps to fit up one 
or two vessels in the Black Sea to burn the oil 
refuse. Thanks to the railway connecting Batoum 
with Baku, it can transport to the Black Sea more 
than sutticient liquid fuel to render its fleet there 
independent of English coal. Measures are already 
being undertaken to carry this into effect. The 
Minister of Marine, who recently visited Baku, has 
arranged for the Caspian fleet to be combined with 
that of the Black Sea, and the liquid fuel resources 
of the Baku dockyard to be placed at the disposition 
of the naval authorities at Sevastopol and Nicolaeff. 
In this manner, we shall probably see a number of 
vessels using liquid fuel in the Black Sea in a few 
years’ time, and once the supply of oil fuel becomes 
abundant and cheap at Batoum, it must prove a 
formidable competitor with English mineral fuel in 
the Mediterranean, Egypt, and the East. 
(To be continued.) 
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WE concluded our last notice of the meeting (see | 


page 311 ante) of this Institution with a report of 





sideration for vessels of war; there is no banking 





the discussion on Mr. Brown’s paper on hydraulic 








machinery on shipboard ; after which Mr. J. F. 
Hall, of Messrs. William Jessop and Sons, Limited, 
Sheftield, read a contribution on 


Cast STEEL CRANKSHAFTS, 


The object of this paper was to call attention ‘to 
the improvements which have recently been made 
in the substitution of soft steel castings as against 
steel forgings and wrought iron for large crank- 
shafts and other important parts of marine engines,” 
more especially crankshafts, propeller shafts, and 
connecting-rods. It is taken for granted that the 
best soft steel forgings have been proved to be 
superior to any forged iron, and although there is 
still much more iron than steel used the author con- 


| siders that to price alone is this fact to be attributed. 


In spite of the greater first cost of reliable forged 
steel the important parts of marine engines made 
from it are increasing daily, and Mr. Hall has no 
doubt that in time wrought-iron shafts will be things 
of the past. 

The casting and forging of solid crankshafts is 
perhaps the most important branch of the subject, 
but the following remarks will apply equally to pro- 
peller shafts, connecting-rods, and parts of crank- 
shafts. 

Various attempts have been made at different 
times to prove the utter uselessness of forging, 
or further manipulation of good soft cast steel 
after it has been cast, but Mr. Hall is pre- 
pared to go further than this, and maintains 
that, in the larger masses particularly, forging 
and manipulation is positively injurious to the 
ultimate combined strength of the material. 
It is now seven years ago since he first became 
possessed of that idea, since which time he has 
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had ample opportunities of satisfying others of 
the correctness of the theory. Illustrations of two 
steel ingots were shown at the meeting, both of 
which were stated to have been cut in two 
planes with their axes. The first had the usual 
funnel-shaped cavity or pipe, which, as is well 
known, is always surrounded by more or less of 
unsound metal. The second exhibited a double 
pipe on rather an enlarged cavity below the ordi- 
nary pipe but connected with it by a narrow 
opening, the axis of both pipes and the con- 
necting passage being part of the axis of the 
ingot. In addition to these cavities all ingots have 
a greater or less number of ‘‘ blowholes’ on their 
external surfaces. The theory is, that by forging 
under a powerful hammer, the air bubbles on the 
surface are welded up, and the worse part of the 
pipe having been cut off, the remaining unsound 
part is solidified, whilst the ingot is given ‘‘ fibre” 
by reason of the better adjustment of the particles 
when it is drawn out. Mr. Hall allows that these 
processes actually take place in ingots up to 14 in. 
to 16 in. in diameter, when very powerful ham- 
mers or squeezers are used. The improvement in 
most steels by forging into smaller bars is unani- 
mously admitted, but that improvement only takes 
place when forging is continued to a low heat. To 
do large ingots any good by hammering, Mr. Hall 








contends, is simply impossible, because the real 
problem of forging consists in changing the form 
of the ingot whilst at a high red heat ; and at this 
heat the crystallisation of the mass of steel cannot 
be altered. It is only when the forging is con- 
tinued below this heat, and in fact until the 
steel is almost black, that any increased density of 
the particles takes place. In a large ingot this 
change occurs first on the outside and gradually 
penetrates inwards until the tenacity of the metal 
in the consolidated outer layer is such as to render 
the hammer or squeezer incapable of acting beyond 
it. The skin of densified steel by its contraction 
exerts a force on the internal part, and the latter, 
being at a high temperature, opposes this force by 
its state of expansion. Supposing, however, that 
the process of forging were not carried below a 
high red heat, but the object were allowed to cool 
gradually and quietly, the structure of crystallisa- 
tion would be found to be more homogeneous and of 
a finer grain than the ingot itself. If, however, the 
ingot had only been heated and not hammered at 
all, it would be found not only to have had the 
same structure, but also the same tenacity as the 
forged one. This can easily be proved by taking 
two ingots, heated to the same degree, and, after 
forging one quickly, allowing them both to cool alike. 
From the above it follows that the article re- 





quired may just as well be cast to shape at once, 
and allowed to cool gradually, instead of being 
forged to theshape. Having in this way dealt with 
the central part of the ingot, the author goes on to 
discuss what becomes, during the action of forging, 
of the ‘‘ blow-holes” that are more or less prevalent 
in all castings for the most part immediately under 
the surface. Many of these blow-holes have an 
oxidised surface, and Mr. Hall asks, therefore, how 
the surfaces are to be united. ‘‘ Ina small ingot,” 
he acknowlodges, ‘‘ they may be successfully treated 
in a variety of ways, but, as a matter of fact, in the 
larger ones they are very often not welded at all, but 
simply so closed together that a careful inspection 
cannot perceive them.” The author then goes on to 
say: ‘‘In some cases the larger blow-holes just 
below the surface elongate in different directions 
under the force of the hammer blows and cause dan- 
gerous flaws that are not generally known to exist, 
being hid from the most acute observation. A 
known evil is generally considered preferable to 
an unknown one, and I therefore maintain that 
it is preferable to turn off the skin of such 
castings until all perceivable blow-holes have disap- 
peared.” Reference is then made in the paper to 
the danger that may arise through the custom of 
not cutting off the ‘‘head,” which contains the 
‘*pipe,” until the forging of the article is com- 
pleted. In such a case it is a pure matter of guess- 
work whether the whole of the pipe be removed or 
not. At the place where the cut is made the pipe 
may have been closed, either by forging, or the 
very action of cutting, and the article may appear 
sound, whereas a few inches further there might 
be a considerable hole. Sucha hole would pro- 
bably be caused by the action of hammering on a 
round body. Mr. Hall has seen an opening ina 
20in. ingot at first lin. in diameter enlarged to such 
an extent that a man could put his arm into it, 
by the time the ingot was reduced to 14 in. 
There is no fear of anything of this kind in a plain 
casting if sufficient head has been given it. If 
any pipe is left it is clearly perceptible. In the 
core of a crank-web such a defect would necessi- 
tate it being put on the scrap-heap, but in the case 
of pins or shafting a small hole in the centre would 
probably not be objected to. 

Many of these objections to forging large masses 
of steel also apply to tempering in oil, a process 
which Mr. Hall considers useless as the action of 
the oil cannot penetrate far into the material, while 
as an annealing operation it is inferior to many 
other plans. The danger of contracting an outer 
skin on to the expanded interior is even more in- 
tensified in this method than in cold forging. With 
regard to ‘‘ that fascinatingly worded theory, fluid 
compressed steel,’ Mr. Hall considers it now 
entirely exploded. The paper concludes with tables 
of various tests made to illustrate the properties of 
different classes, of steel. The first of these tables 
has already been published,* but we reprint on 
the next page abstracts of two others and a copy of 
a report made by Mr. A. E. Seaton. 

The discussion on Mr. Hall’s paper was opened by 
Mr. Edward Reynolds, who commenced by saying 
he would have preferred not entering into an argu- 
ment with the representative of a rival firm, but the 
statements that had been made, and the doctrines ad- 
vanced, were so opposed to his views of the subject 
that he felt constrained to express his dissent for 
fear that his silence should be construed into acqui- 
escence with the views enunciated. With not one 
single item of these could he agree. Mr. Reynolds 
then went on to give several instances of defective 
cast cranks and other parts of machinery, mention- 
ing in detail a crankshaft which had split in the 
journals, and in which the cranks had been placed 
at right angles to each other, and also an instance 
in which a pair of rolls had split in the journals. 
Mr. Reynolds did not doubt but that cast steel 
cranks might answer the purposes for which 
they were intended perfectly well, but that 
was not all that was necessary. In_ illus- 
tration of this he mentioned the case of some 
paddle steamers which ran fora great many years 
on the Thames. When these vessels were broken 
up it was discovered that the crankshafts were made 
of cast iron, yet few would venture to bring this 
forward as an argument that cast iron was a suitable 
material for paddle shafts. Mr. Reynolds con- 
sidered the ingot described by Mr. Hall not fit for 
use, and if it had been produced by his firm it would 





* See Minutes of Proceedings Institution of Civil Ens 
gineers, vol. Ixxiv., 1883. 
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Report ON TENSILE TEST OF STEEL RECEIVED FROM Messrs. W. JESSOP AND Sons, BRIGHTSIDE WORKS, SHEFFIELD. 


Engineering Laboratory, University College, London, W.C. 
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Piece cut from part of crankshaft 0.761 | 0.455 60,400 26.96 92,640 41.36 0.652 0.89in. | 17.4 


of s.s. Istrian 
Piece cut from a crankshaft for 0,765 0.460 41,130 18.36 
Lloyd’s surveyor. 


‘ 


to 


Piece cut from a crankshaft for 0.757 0.450 39,810 17.77 75,620 33.76 0.526 17.0 28.3 


Lloyd’s surveyor. 


Piece cut from the ‘‘git” of a con- 0.743 | 0.484 55,160 24.62 87,180 38.92 0.633 16.2 


necting rod fors.s. William Bailey 


2,340 32.29 0.569 11.6 14.8 


Fracture porous-looking in centre 
part, edges silky. 

About 5 per cent. very finely gra- 
nular, the rest finely crystalline. 
About 4 per cent. granular, the 

rest crystalline. 
Finely silky round edges, granular 
in centre. 


=9.9 pe. 


ov 
rs 
ow 


Piece cut from the “ git” of a con- 0.746 0.437 55,820 24.92 87,400 39.01 0.639 13.8 52.3 Finely silky round edges, granular 


necting rod for s.s. Narva. 


Piece cut from part of crankshaft of 0.741 | 0.431 28,370 12.66 58,790 26.24 0.482 28.1 54.8 


s.s. Lesbian. 


iec 
s.s. Ligurian. 


e cut from part of crankshaft of 0.740 | 0.430 28,250 12.61 58,940 26.31 0.479 26.3 56.7 


in centre. 

Irregwar, silky, and granular, 
dotted with hard spots, much 
distressed on surface. 

Silky, granular. 


ALEX. B. W. KENNEDY. 


[COPY.] 
Report on Torsionat Test OF ONE PIece OF STEEL RECEIVED FROM Messrs, WM. JESSOP AND SoNS, BRIGHTSIDE 
Works, SHEFFIELD. 


Engineering Laboratory, University College, London, W.C. 


November 25, 1882. 
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Dimensions. Elasticity. Breaking Load. 
ee — Ratio of| m.. Reduction 
“ pala l ‘. | Limit to — sy = of Area at REMARKS. 
MATERIAL. Breadth Area | Pounds Tonsper| Pounds |Tonsper Break, Lensth of 101m. Practure. 
and Syuare perSquare Square perSquare, Square 
Thickness, Inch, Inch. Inch. Inch. | Inch. 
in. Calculated Maximum Shearing Stress 
diameter. per square inch in outer fibre. 
Piece cut from 
part of crank- 
shaft of s.s. P 
Istrian .. : 0.638 45,000 | 20.09 | 103,200 | 46.07 , 0.435 3.83 The fracture is clean 


Twisting Moment in inch pounds [or 
load, which would take the piece to its 
limit (or break, as the case may be) if 
suspended at the end of a lever 1 in. 


long]. 
2290 in. pounds 
{or 2290 Ib. at end 
of lever 1 in. of lever 
long.] long.] 


Corresponding twisting moments cal- 
culated fora bar of 1 in. in diameter. 


83800 inch pounds | 20,230inch 


[copy. ] 
Tests of Bars cut from Steel Castings made by Messrs. Win. 
Jessop and Sons, Sheffield. 

1. Piece cut from connecting rod of No. 265 ship, and 
turned down to lin. diameter. At a strain of 26 tons the 
diameter was decreased to .95 in.; at 27 tons a washer 
sheared, causing the bar to be broken at bottom of 
thread by the cross strain. Note—27 tons=34.4 tons 
per sq. in. 

2. Piece cut from same rod, planed square, and subjected 
to 5000 blows on end from a tilt hammer of 63 lb. weight, 
falling 16in. At 26 tons diameter reduced to.94in. Broke 
at 28 tons, diameter .85 in. Elongation from 1} in. to 


have been put on the scrap-heap. He concluded 
by saying it was difficult to understand how any one 
with a practical knowledge of the subject could ad- 
vance the theory that forging was not necessary for 
obtaining thoroughly satisfactory work such as that 
alluded to. He instanced some discs of cranks 
which were 3 ft. 2 in. in diameter finished, and in 
which the mould was 3 ft. 6 in., and even then he 
was doubtful whether the forging had been sufficient. 

Mr. Warren followed Mr. Reynolds, and briefly 
referred to the labours of the Admiralty Committee 
which is now engaged in investigating the question 
of steel castings. He was prevented by his official 
connexion with that Committee from making 
public anything that had transpired, but he thought 
he might venture to promise that at some future 
time valuable information of the subject would be 
laid before the Institution. 

Mr. Martell spoke next, referring to the fact 
that disasters frequently occurred through the 
breakage of stern frames, and that these nearly 
always failed at the scarph where the parts were 
joined by being forged. That of course re- 
ferred only to iron stern frames. The important 
question was, however, who was the manufac- 
turer of the castings ? Many people went on the 
principle that so long as a thing was called steel it 


5263 in. pounds 
{or 5263 Ib. at end 





complete turns shear for about 65 
= ae per cent. of its 
= 1379 deg. area. The remain- 
der is short and 
finely crystalline. 
Twist of 3.83 com- 
plete turns in a 
1 in. length of 10 in. 
corresponds to a 
twist of 0.244 ofa 
turn, or 88 deg. in 
pounds a length equal to 
the diameter. 
ALex. B. W. KENNEDY. 
}; in. Ultimate strain on original section being 35.6 tons, 
Elongation 32 per cent. 

3. Piece cut from same rod, planed square, and subject 
to 10,000 blows on end from the same hammer. At a 
strain of 26 tons it broke, the diameter being .95in. The 
ultimate strain on the original section being 33.1 tons, and 
the elongation 14.3 per cent. 

4. Piece cut from the same rod, planed square and bent 
through an angle of 115deg., when it broke. 

5. Piece cut from same rod, planed square and bent 
through angle of 180 deg. or two double, when it cracked 
slightly. (Signed) A. E. SEATON. 

‘arle’s Shipbuilding and Engineering Co., Hull, 
February 15, 1884, 


was all right; but the difference between the 
articles turned out by various makers was immense. 
The speaker thought that the number of those firms 
who were entirely to be depended upon might be 
counted on one’s fingers. When steel first began 
to be widely introduced, Lloyd’s Committee had 
made large concessions to those using it, but they 
found afterwards that in many cases the material 
employed, when supplied by inferior makers, was 
so unreliable that they were obliged to refuse ‘to 
admit any make unless the manufacturer was willing 
to submit specimens to be proved tc destruction. 

Mr. Parker followed his colleague, saying he had 
been engaged in a large number of tests of steel ; on 
the whole he appeared to consider that forged steel 
was preferable to unforged for the purposes of the 
marine engineer. 

Mr. West alluded to the fact that many articles 
could not be forged in steel—instancing stern 
frames—and in such cases steel castings might 
perhaps advantageously be employed. 

In reply Mr. Hall said that no doubt for small ar- 
ticles forging was advisable, but if the tests referred 
to by oneof the speakers had been made on test pieces 
from large forgings, very different results would 
have been obtained. With regard to the crystalli- 
sation of the castings which had been mentioned as 


an objection, he thought that it was equally true of 
a forging as of a casting if neither were allowed to 
cool slowly. 


STEAMSHIP MacuIneEry REpatrrs. 


Mr. A. K. Hamilton’s paper on ‘‘ Repairs of Steain- 
ship Machinery” was the last on the list for Thurs- 
day, the 10th inst., but in the absence of the author 
it had to be taken as read ; consequently there was 
no discussion. This is to be regretted, as the subject 
is one of very great importance to those interested in 
shipping, and one which certainly does not receive 
the attention it deserves. Asa rule, large and im- 
portant shipbuilding and engineering firms concern 
themselves but little with the vessel or machinery 
after it has once been definitely taken over by the 
purchaser, leaving the business of such patching and 
mending as may be necessary to smaller houses of 
business, who are little likely to court inquiry either 
of a scientific or commercial nature as to the way in 
which they carry on their operations. 

Mr. Hamilton, who, we may mention, is principal 
assistant to the chief surveyor of the Underwriters’ 
Registry for Iron Vessels, divides ship repairs 
broadly into two classes, those rendered necessary 
by wear and tear, and those entailed by accident. 
Under the first head comes repairs necessitated ; 
firstly, by friction of moving parts ; secondly, byattri- 
tion of passing fluids; and, thirdly, by corrosion. 
The repair of dangerous injuries that are traceable 
to undue strains often repeated, forms a fourth class 
of repairs, which almost seems to lie intermediate 
between fair wear and tear and premature damage. 
Under the head of accidental repairs the author 
classes those occasioned by perils of the sea, and 
those proceeding from simple breakdowns occurring 
under ordinary working conditions. The experi- 
ence of engineers will differ as to the relative im- 
portance of the various details of wear and tear re- 
pairs ; butall will recognise that the adjustment and 
renewal of shafting and brasses, rebushing of piston 
rod and valve spindle glands, reboring of cylinders, 
&c., form the chief items of ordinary engine repairs. 
Faulty design appears to be the principal source of 
evil. Short bearings, short connecting rods, ill-pro- 
portioned pumps and pipes, badly designed arranze- 
ments for reaching working parts, and unsuitable 
material, are the chief defects commonly met with 
under this head. Inferior materials, such as unsound 
forgings or castings, constitute another fruitful 
source of evil, added to which the defects arising 
through inattention of those in charge, have to be 
considered. Damage through accident often entails 
renewal of crankshafts, straightening of tunnel 
shafting, renewing brass linings on screw shafts, or 
relining the stern bush. Frequently when grain 
cargoes become wet severe strains are thrown on 
the structure of the vessel, sometimes bursting up 
the decks, or throwing the shafting out of line. 
Breaking of pistons may be caused by unequal 
metal in the body or ribs of the casting, or an im- 
proper taper where the cone of the piston rod is 
fitted, or to an imperfect fit being made through 
having a cone and shoulder on the rod, or by 
having the screw on the piston rod end too short, 
so that the nut may be full down, although the 
piston may be loose on the rod. Repairs are 
often entailed by the racing of engines in heavy 
weather, through water being allowed to gather in 
the cylinders when the engines have been tem- 
porarily stopped, through the condenser becoming 
hot, and thereby causing leaky tubes, through sand 
getting into pump valves, through piston rings 
being fitted too tightly, through cylinders not being 
parallel, or through bearings being allowed to get 
hot. 

Having so far dealt with the engines, the author 
goes on to refer to the marine boiler, and cites the 
fact that a well-designed pair of engines will out- 
live two, if not three, sets of boilers. Amongst the 
principal repairs necessary are renewals of com- 
bustion-boxes, furnaces, and tubes, re-rivetting and 
caulking in the neighbourhood of the seams and 
butts in the bottom of the boiler. As in the en- 
gine, design may be responsible for excessive wear 
and tear. Defective circulation, insufficient spaces 
for cleaning, unequal distribution of stays, placing 
butts and seams in inaccessible places, so that they 
cannot be attendel to, or even perhaps when build- 
ing the workman may not be able to make a good 
job ; all these defects may be traced to bad design. 
To bad workmanship may be attributed thg paring, 
caulking, and patching which is continually going 
on in some boilers. With boilers, however, matters 





are improving, owing generally to the greater care 
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which is being exercised in the selection of ma- 
terials, and to attention during construction. The 
more general use of drilled holes, or holes rimered 
to finished sizes, provision for unequal expansion, 
a more careful consideration of the position of 
manholes and mountings, are all given by the 
author as instances of modern improvement. 
With regard to corrosion, reference is made to the 
use of paints, cements, compositions, and zinc 
plates, as having merits, although no one of these 
appears singly to meet the difficulty. To inatten- 
tion may be attributed the collapsing of furnaces, 
burning of combustion chambers, and the splitting 
of tubes or tubes plates. The paper goes on to 
quote the following examples of repairs required by 
three steamships, nearly sister vessels, built and 
engined by the same firm in 1871. The engines 
originally fitted were of the ordinary compound 
type, with double-acting air and circulating pumps, 
and upright tubular condenser with cast-iron tube 
plates and wood ferrules. The cylinders were 34 in. 
and 64 in. by 36in. stroke in one vessel, and in the 
other two 35 in. and 66in. by 36in. stroke. There 
were four single-ended boilers with three fires in 
each. ‘Taking a period of about three years after 
cach set of engines was fitted, it was found that the 
vessels had ran distances of 103,049 knots, 118,978 
knots, and 103,500 knots respectively in the same 
trade, and the expense for overhauling, repairs, 
and renewals to the machinery in that time was 
18801. 7s. 9d., 41591. 8s. 3d., and 25371. 9s. 1d 
respectively. Taking these figures, we should get 
4.38d., 8.39d., and 5.85d. per knot respectively for 
all repairs executed. After a short life of about 
six or seven years it was deemed advisable to take 
out the old machinery, and in its place new engines 
vf a similar type were substituted, but with single- 
acting air and circulating pumps. Horizontal 
tubular condensers with brass tube-plates, cord 
packings, and screwed glands, were also fitted, in 
addition to which the old boilers were exchanged 
for two double-ended ones in each ship, there being 
six furnaces in each boiler. One of the new pair of 
engines had cylinders of 36in. and 64 in. in dia- 
meter by 48 in. stroke, the other two pairs having 
cylinders 40in. and 70in. in diameter, by 48 in. 
stroke. After about three years running they had 
run 133,952 knots, 131,219 knots and 120,617 knots 
respectively ; whilst 1124/. 11s. 9d., 875/. Os. 10d., 
and 874/. 16s. 9d. were the respective amounts 
spent for repairs, the proportions being 2.01d., 
1.59d., and 1.74d. per knot. The only item not 
compared is the cost of renewal of india-rubber 
valves in the original engines, as the new engines 
were fitted with metallic valves. In the last-men- 
tioned case of the old engines there was a serious 
breakdown of the pumps, and in the first-mentioned 
of the new engines two furnace crowns and a new 
donkey boiler had to be supplied. Mr. Hamilton’s 
paper concluded by saying that the proprietors of 
these steamers had not provided for proper super- 
vision in the designing and manufacture of the origi- 
nal engines, so that they were built to the manufac- 
turer’s specification, whereas the second sets of ma- 
chinery were superintended in their building by 
an engineer of experience, who also furnished the 
drawings. 

The case is an instructive one which shipowners 
may well learn a useful lesson from, but it is a pity 
that fuller details are not quoted. One would 
suppose that the vessels were at first underpowered, 
as the new engines were much larger than those 
originally fitted. It would be instructive to know 
the area of grate and heating surfaces, working 
pressures, piston speed, Xc., in each case ; also 
whether any alteration was made in the propellers. 


STABILITY OF VESSELS. 


Of the six papers read at the sitting of Friday 
morning, the 11th inst., four were devoted to the 
stability question. The first taken was that of 
Mr. P. Jenkins, which had been crowded out on 
Thursday morning by the long discussions which 
followed the three papers then read. The author 
drew attention to the value of the metacentric 
diagram in enabling an opinion to be formed of the 
initial stability of a vessel under such changes of 
loading as are likely to occur. With the endless 
variety of conditions in which vessels are liable 
to be placed at sea too much care cannot be 
given in calculating the position of the centre of 
gravity under all critical conditions, and in com- 
paring its position inthe vessel in relation to that 
of the metacentre, in cases where curves of stability 
are not fully worked out. 











Proceeding on the fact that in ordinary ship- 
shaped bodies the locus of the centre of buoyancy 
varies little from a straight line between the limits 
of the load and light draught, Mr. Jenkins con- 
structs an equation by which the rise or fall in 
position of the centre of buoyancy may be easily 
demonstrated within certain practical limits with 
a fair approximation to accuracy. It would be 
difficult to follow the author through this interest- 
ing paper without the aid of the diagrams, and we 
must hope therefore that at some future time to 
be able to reprint it in full. No doubt the 
labours of the author will in many cases tend to 
simplify the construction of cross curves of stability, 
and in other instances be of assistance 1a supplying 
approximately accurate results, by which the more 
extended calculations of the draughtsman may be 
checked. A short discussion followed, which was 
opened by Mr. Denny, who complimented Mr. 
Jenkins on his paper, and referred to some remarks | 
that had previously been made respecting the | 
manner of constructing cross curves of stability 
followed by his staff as compared to that set forth 
by Professor Elgar. It was to be remembered that | 
his firm were using these curves for ordinary practi- 
cal work, and although Professor Elgar’s method 
was undoubtedly right, if considered broadly | 
through all draughts, yet all his firm required was | 
to get the righting arm for ordinary draughts. 

Mr. Purvis followed his chief, illustrating his | 
points by means of the blackboard. 

Mr. W. H. White was the next speaker, and 
referred to a paper which he had read before the 
Institution six years previously. Mr. Jenkins had 
extended the ideas contained in that paper and 
carried the matter still further, so that he (Mr. 
White) considered that the geometry of the sub- 
ject was now exhausted. The speaker reminded 
the meeting that Mr. F. K. Barnes was the first to | 
put the metacentric diagram in the form in which 
it was now used. 

Sir E. J. Reed had thought that further work 
was wanted in connexion with this subject, and 
that the author had done what was required. He 
considered, however, that Professor Elgar's method 
of setting off curves of stability will be the final one. 

Mr. John added a few words of a complimentary 
nature to the discussion, and was followed by Dr. | 
Amsler, who said he reasoned in a manner similar | 
to that set forth by the author in his paper, but had | 
arrived at a different result. The speaker then pro- | 
ceeded to illustrate his researches at considerable 
length by means of the chalk and blackboard, until 
Mr. John rose and moved that the doctor's expla- 
nation should be taken as read and incorporated in 
the Transactions as a contribution ; a proposal which 
received the cordial support of the meeting. Mr. 
Jenkins briefly thanked the meeting in reply. 

The next paper on the subject of stability was 
contributed by Mr. Ludwig Benjamin. The author, 
to a great extent, travelled over the ground that 
had already been covered during the session, but in 
this respect he must be held blameless, as he would 
not be aware of the nature cf the other papers 
until they were read at the meetings. We have 
here a further argument in favour of the earlier | 
publication of contributions to be read, a subject | 
to which we referred last week. 

Mr. Benjamin’s paper was a very long one, and | 
was illustrated by a good many diagrams. The | 
leading feature in connexion with it was an appa- 
ratus for the purpose of enabling the position of the 
centre of gravity of a vessel to be determined 
before loading. This in general appearance is not 
unlike an ordinary letter balance fitted with a sliding 
weight. On one side of the beam is a perforated 
plate on which a profile of a ship is drawn, and on 
the other side is the movable hanger, the weight of 
which bearsa certain proportion to the light weight 
of the ship. The lever is balanced so that the 
hanger rests at a distance from the point of sus- 
pension of the beam equal to that of the centre of 
gravity of the light vessel found by inclination of 
the actual vessel. If weights representing the 
cargo be placed on the perforated plate, and if an 
equivalent to these weights be placed on the hanger, 
it is only necessary to move the latter until the 
beam is in equilibrium, when the distance of the 
hanger will indicate the position of the centre of 
gravity on the scale marked on thelever. The dis- 
cussion which followed the reading of this paper was 
not of great importance. 

A valuable paper on ‘‘ The Graphic Calculation of 
the Data, depending on the Forms of Ships required, 











for determining their Stability,” by Mr. J. C. 





Spence, next followed. It was one of considerable 
length, and its title will indicate the impracticability 
of giving a just estimate of it ina condensed form, 
especially without the aid of the diagrams of which 
there were a large number. The author claims that 
by his method a complete analysis of the stability 
of aship at all displacements can be made with less 
labour than would be necessary to find the stability 
corresponding to a single displacement by the 
methods now in use even with the assistance of 
Amsler’s integrator. Whether or not Mr. Spence 
would be able to fully substantiate his claims with 
regard to facility of work and obtain at the same 
time a sufticient approximation to accuracy to 
satisfy the conscientious naval architect may be 
perhaps considered a somewhat open question. 
We hope that we shall atsome future time be able 
to print Mr. Spence’s excellent paper in full with 
thediagrams. The discussion was opened by Mr. 
White, who pointed out that the author attempts to 
do graphically what Mr. Benjamin and Mr. 


| Couwenberg did by figures. With regard to the use 


of the integrator, Mr., White remarked that a great 
deal depended on the operator ; a statement which 
was confirmed by Mr. Purvis, who spoke next. Dr. 
Woolley, in a pleasant speech, referred to the good 
work done by the author’s father during his service 
in the Royal Dockyards. He thought well of the 


| system put forward supposing too much were not 


expected of it, and pointed out that it might be used 
for checking the ordinary calculations. The method 
was simple and suited for ordinary people, but 
would not be of great use to professional mathe- 
maticians. Mr. Spence, replying to the discussion, 
said he understood that it took six days to do work 


| which by his method he could do in three days and 


a half. With regard to accuracy, he did not think 
that in practical work absolute accuracy was neces- 
sary so long as a fair approximation could be de- 
pended on. All methods in use were more or less 
approximations founded as they were on neces- 
sarily approximate data. Even the ship herself was 


| an approximation, and to be strictly true to ac- 


curacy the temperature of the water should be 
taken into consideration. If they could arrive 
within 10 or even 20 tons in a 3000 ton ship, prac- 
tical and reasonable men would be satisfied. As an 
instance of his system he had taken a circular ship, 
and only found an error of 6 tons in 3000. Mr. 
Spence concluded his remarks by an eloquent ex- 
pression of thanks to his old tutor, Dr. Woolley. 


AMSLER-LAFFON’s INTEGRATOR. 


Dr. Amsler’s paper on the new form of integrator 
recently introduced by his father was the next con- 
tribution to the session. It consisted of seventeen 
pages of descriptive matter and tables, besides 
several geometrical diagrams. The tables, of 
course, were taken as read, and by means of a little 
judicious pruning of the descriptive part the paper 
was brought almost within the limits of the 
orthodox time of reading. In 1880 the late Mr. 
Merrifield described the original form of integrator 
in a paper read before the Institution, and two 
years ago Mr. J. H. Biles drew attention to the 
usefulness of the instrument in stability calculations. 
Mr. Purvis has also contributed a note in which the 
time required for the calculation of the stress upon 
the midship portion of the deck of a vessel, both by 
means of mechanical integration and the ordinary 
method, is compared. Following out this idea in 
another direction, Dr. Amsler in his paper gives a 
series of tables in which details of calculations 
are set forth when made by the ordinary system 
and also by the integrator. The first of these 
refers to the displacement and _ vertical posi- 
tion of the centre of buoyancy of a vessel, and 
affords a fair illustration of the accuracy of the 
mechanical system. Thus the displacement of 
several vessels found in the latter manner was 
stated to be 916, 2297, 3819, 5407, and 7027 tons 
respectively, whilst by ordinary calculation the re- 
sults were 919, 2301, 3815, 5399, and 7029 tons 
respectively. In calculating the position of centre 
of buoyancy we find the distances given by me- 
chanical integration to be 2.37, 4.57, 6.75, 8.88 and 
10.99 respectively above the keel. The results of 
the corresponding calculations made in the ordinary 
way are 2.38, 4.58, 6.74, 8.87, and 10.99. Natur. 
ally the accuracy, or rather approach to accuracy, 
and the speed with which the calculations may be 
made vary with different operators, and the 
data given is intended to illustrate the degree of 
perfection that is to be attained after practice 
with the apparatus. The newly designed in- 
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(For Description, see the opposite Page.) 
























TURNTABLE WITH INTEGRATOR WITH LiAK MOTION 


— 1 —_—_—_ ea eee Bae 
[| 2 a | | iia aamaaaenia iA i eat a 

| ({} Fg. § 
LJ J 


Pig 6 




































es, ‘ 
ie ih a CMOSS CURVES OF Srabuite 









| 
| 
















































































































a 
! Ss 
Cuave Of aeeas pe 
| 3 imccimen 0 21 7 opavens 
| < 
|. > guere et womOnte ge 
: ° 
3 Cunve of amend a : 
tt Fig ? 3 
wcuwtn 20° 216" Qnavent . => 
= 
THE sope po = 
PLACEMENT ¢ S 
p25 | c 
ee 
| 2 
A aS 
T 
i 
— x 
dose. ae 
| 14S Pooe a cone: asvea_ | | 
\ ae g 
ost | # 
. r go: 4 
ct = os a“ -““S[Vs0* fore Cee © P| 
ics ee i 
| Ps 
| ; 
" | ‘ 
| : 
EKio. 7 | fseiacewenr p _vens_ __| ¢ 
4 i | ioe Theo 7900 saps e 
i = oe | ceoss cuevgs of sragiiry Mecivorme aortapases arest & bbe a ‘ 
—E j | ] | 3 4 
| | 8 
iF . P | | | : % 
19.10 | | | | g 
ancnlanpeapiceocilaanaiate > j 4 4 eee % 














tt if | | “a oe \ 

EES! OF IMCUlwATION ~ ts \ 

Gp + ~sp— Ts. es ao aa 
LIT Y WITH AC WARTING |/MVERSELY MS DISPEACEMENT . 


Aves oF strap 





| 





strument referred to was shown at the meet- | 
ing, having been brought over from Switzerland | 
only a few days previously. It was constructed | 
especially for Messrs. W. Denny and Brothers. 
As in the ordinary integrator, a carriage runs to 
and fro on a railway, as the pointer circumscribes a 
figure. The recording rollers, instead of moving 
directly on the drawing surface, like the usual 
integrator, move on a special disc, which turns on a 
vertical axis at the same rate that the carriage runs 
along the rail. As in the old integrator the relative 
inclinations of the axes of the rollers are so arranged 
as to fulfil the theoretical requirements. In con- 
sequence of the rollers running on a disc indepen- 
dently of the surface of the diagram to be measured 
and this disc by its rotation giving the rollers a 
much greater motion than they would get by moving 
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directly on the drawing, greater accuracy is Kia 05 
obtained. The means by which the area, statical Sa dhe 
moment, and the moment of inertia of a figure are ae 
found are described in the paper. A new method of i 
working out stability curves is illustrated in detail. a 
In this system, in order to lessen the severe ao s 
physical strain of taking readings, an endeavour i “Pea. 
has been made to reduce their number, as far as ; : | oe a 
possible, without sacrificing accuracy, but at the Rea ape ee | 
same time a check is always kept on the re- # a ee ae “ - 
sults. Speaking in the discussion which followed, ‘~ 
Sir Edward Reed said nothing had contributed wage tes pets thee lone cease ie pore 

of finding the ordmates for the cross curves 









more than the integrator to the ease with which 
calculations for stability could be made. A dif- 
ference of five tors in a 6000 ton ship was the | vessel, and even then he was not at all sure that , ment calculations, and he generally found when any 
most he generally found in comparing the work | the error rested with the instrument. Mr. Froude | discrepancy existed that it was not the mechanical 
of the integrator with the results of ordinary | said that the principal use which the integrator was | system that was to blame. Mr. MacFarlane 
calculations in working out the displacement of a’ put to at Torquay was the working out of displace- | Gray also spoke on the subject, referring to the 
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integrator as the ‘‘ Poetry of Mechanism,” after 
which Dr, Amsler briefly thanked the meeting for | 
its attention. 

We are compelled by pressure on our space to 
defer the conclusion of our report of this meeting 
until next week, when we shall deal with the re- 
maining papers. 





PORTABLE RAILWAY PLANT. 

AmonG the exhibits at the Calcutta Exhibition was a 
portable railway constructed and shown by Mr. W. G. 
Bagnall, of the Castle Engine Works, Stafford, to- 
gether with a complete rolling stock, part of which we 
illustrate on page 330. The line was laid around the 
lake and was? ft. gauge. It consisted of 16 lb. steel rails 
in 10 ft. lengths, secured to channel sleepers by means | 
of clips, which fitted up close to the web of the rail. The 
inside clips were rivetted with two 4-in. rivets, and the 
outside clips bolted with two }-in. bolts. By this 
arrangement the whole can go away in parts to save 
freight, and the cost of bolting on arrival does not 
exceed 5/, per mile, and when done, the railway js | 
equivalent to a portable rivetted railway, and extra 
sleepers can be fixed at any point where the ground is 
not sound. There are three sleepers of channel iron 
2ft. 9in. long by 4in. wide to each 10ft. length, and 
a joint sleeper 5in. wide, so that no fish-plates are re- 
quired, Mr. Bagnall is of opinion that the sleepers 
should project beyond the rails, the extra length 
amply justifying the extra cost. The weight per mile 
of the railway is about 38 to 40 tons, and the value 
about 400/. per mile. 

_ The exhibit included eight wagons of various descrip- 
tions, bogie and otherwise, suitable for carrying sugar 
canes and other colonial produce, and also three pas- 
senger cars and a locomotive which form the subjects 
of our illustrations. The car in the engraving is made 
of pitch pine and will carry twelve persons. The | 
locomotive has cylinders 5in, in diameter by 12 in. | 
stroke; the four-coupled wheels are of solid steel, | 





| ashpan to hold water. 





15 in. in diameter, with a leading pair of bogie wheels 


12in. in diameter. The rigid wheel base, from the | 


trailing axle to the pin of the bogie, is 3 ft. 7 in., and 
the flexible wheel base is 7ft. The engine will pass 
round curves of 35 ft. radius. The weight on the 
bogie wheels is adjustable, and the total weight of the 
engine in working order 4} tons. The tank is placed 
behind the foot-plate and the boiler fed by an injector, 
and by a triple valve pump worked by an eccentric. 
The brake locks the four-coupled wheels. The firebox, 
which is constructed for burning wood, is of copper, 


| and the tubes of brass, the total heating surface being 
| 90 square feet, of which 2] are in the firebox and 69 in 


the tubes. The grate area is 2.04 square feet, and the 
working pressure 150 lb. There is an awning over the 
driver, with a spark - arrester in the chimney and an 
The engine is capable, in 


| ordinary work, of hauling loads of 40 to 50 tons on a 


fairly level road. 








ON CROSS CURVES OF STABILITY. 

On Cross Curves of Stability, their Uses, and a Method of 
Constructing them obviating the Necessity for the usual 
Correction for the Differences of the Wedges of Immersion 
and Emersion. 


By Mr. W. Denny, Member of Council. 


Suortty after the Daphne inquiry it occurred to me 
that as stability curves were required for at least four 
draughts of each steamer, it would be well if some method 
of obtaining these curves could be found which would 
facilitate their construction. The four conditions of 
draught required under ordinary circumstances are the 
launching condition, the condition of the steamer com- 
pletely finished but without any weights of cargo, coals, 
or stores on board, the fully-loaded condition with coals 
in bunkers, and the same condition with the coals con- 
sumed. If, in addition to the stability curves in the four 
above conditions, a stability curve were calculated inter- 





. * Paper read at the twenty-fifth session of the Institu- 
tion of Naval Architects, 





mediate in draught between the finished condition of the 
steamer and the loaded condition with coal consumed, 
five points would be obtained at each angle, one for each 
of these different draughts of water, by means of which a 
cross curve of stability could be produced. On consulta- 
tion with the chief draughtsman and with the head of the 
scientific department in my firm’s employ, it was agreed 
to work out such calculations for one of our steamers, and 
the work was confided to the care of Mr. Henry Fellows, 
who has the honour of first working out such cross curves 
of stability, and also of inventing the method by which 
they could be produced with at least one-half of the 
labour involved in constructing them from curves of 
stability obtained in the ordimary manner. Indeed, 
before my wishes were communicated to Mr. Fellows he 
had, for his own convenience in dealing with the four 
ordinary draughts above summarised, thought out and 
partially applied the method now to be described. It is 
to this method that the latter part of the titie of this 
paper refers, and in describing the benefits likely to arise 
from an extension of its use I can hardly do better than 
repeat the note upon the title which was transmitted with 
it to Mr. Holmes, the secretary of the Institution, in 
October of last year, when I gave him notice of this 


| paper. This notice was as follows : 


“Ordinary stability curves are constructed at one 
draught or displacement, and have the length of the 
righting arm varying with the angle of inclination. The 
cross curves I propose will be each at a given and inva- 
riable angle, and have the length of the righting arm 
varying with the draught or displacement. It is evident 
that with such cross curves, in number sufficient to cover 
angles in intervals at 10 deg., 15 deg., and 20 deg., and 
each ranging throughout all the draughts or displace- 
ments from the launched to the loaded €éondition, 
ordinary stability curves, at any draught and with any 


| height of centre of gravity, can be easily obtained, and 


with great rapidity. Indeed, I propose by means of these 
curves to make the same step for curves of righting arm 
as was made for displacement and metacentric data when 
calculations at one or more draughts were replaced by 
displacement and metacentric curves. The method of 
producing these cross curves introduced by my firm is 
also novel in so far that it dispenses with all correction 
for the differences of the wedges of immersion and emer- 


| sion.” 


At the same time that it occurred to me to have cross 
curves of stability constructed, the idea also occurred to 
me of representing these cross curves by means of a solid 
|model. The idea of a solid has occurred to others in rela- 
tion to various investigations, and is capable of applica- 
| tion wherever there are three variables. Mr. Biles in 
| 1881 suggested its use in connexion with resistance 
}curves. Mr. Ludwig Benjamin has worked out the same 
| idea independently and very ingeniously in a form dif- 
| ferent from mine, in connexion with the investigations 
| which he has been making upon stability calculations. 
| Regarding the possible uses of such solid models I shall 
| have occasion to speak later on in this paper. 
| Asalready stated, Mr. Fellows, instead of producin 
stability curves, and from them the cross curves, fi — 
that it would be more expeditious and more accurate to 
produce the cross curves first and the stability curves 
afterwards. By the use of Amsler’s integrator this work 
was very greatly facilitated, and through a very ingenious 
arrangement of a turntable, Mr. Fellows further reduced 
the work by avoiding the shifting of the axis of the in- 
tegrator, shifting instead the position of the disc to the 
different angles required. As originally arranged, and as 
shown in Fig. 1 (page 334), the axis of the integrator passed 
through the centre of this disc. A tracing or drawing, 
| having upon it the ordinary displacement sections of the 
steamer, was pinned to the disc, a centre of gravity being 
assumed in its middle line, and made coincident with the 
centre of the disc. The disc was then turned round, so 
that the centre line of the drawing formed an angle of 
| 10 deg. or 15 deg. with the axis of the integrator, and a 
{number of parallel water-lines were drawn across the 
| sections at right angles to the axis line of the integrator, 
| dividing the range of draught of water into a suitable 
| number of intervals. These extended from a draught 
| somewhat under the launching condition to a draught 
somewhat over the loaded condition, so as to afford a suf- 
ficient number of spots for the cross curves. The dise 
being fixed at the given angle, work was begun, each 
section up tothe lowest water-line being circumscribed 
by the pointer of the integrator, and the results for 
the area and the moment of the area, noted upon 
forms prepared for the purpose. The areas and mo- 
ments of areas up te each water-line were then plotted 
off upon a base line representing the length of the steamer 
between the extreme displacement ordinates, and upon 
this were set up at the proper distances of the sections, or- 
dinates of length corresponding to the areas and moments 
of areas at these different sections. Curves being drawn 
through these points, the integrator was again employed 
for their integration. The quotient obtained by di- 
viding the area of the curve of moments by the curve 
of areas, is the length of the righting or upsetting arm, 
as the case may be, with the assumed centre of gravity. 
The product of the area of the curve of areas and a suit- 
able multiplier is the displacement at the given draught. 
Doing this for each of the draughts at the given angle of 
inclination, the necessary figures were obtained for settin 
off upon a horizontal base-line, as abscisse, the calculate 
displacements, and at these points ordinates representing 
lengths of righting arm. A curve through these points 
was the cross curve of stability for the given angle. 
Similar work was done for each of the angles required, 
and a series of cross curves obtained, one for each angle. 
From these cross curves it is easy to construct, with little 
delay, the stability curve for any given draught or displace- 
ment with the centre of gravity assumed in the cross-curve 





calculations. For any variation of this centre of gravity 
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a correction can of course quickly be applied. It is cus- 
tomary with us to calculate the cross curves for six angles 
at 15 deg., 30 deg., 45 deg., 60 deg., 75 deg., and 90 deg. 
and we generally work them out for six draughts at each 
of these angles ; in special cases the interval of the angles 
must be reduced to 10deg. There is, therefore, involved 
in this the production of at least 36 curves of area and of 
moments of area, which work can, however, be very 
quickly done with a little practice. 

In a paper which is to be read at these meetings by 
Dr. Amsler, another member of our staff, some improved 
methods will be described, by means of which the con- 
struction of these curves can be avoided, and the work 
very considerably reduced. I have, however, thought 
it well to give a full description of the method worked 
out by Mr. Fellows, asit may prove of historical interest 
in the further consideration of this question, although I 
believe the suggestions made by Dr. Amsler, in conjunc- 
tion with Mr. Purvis, as to co-ordinate measurements of 
the centre of buoyancy, will very considerably reduce the 
work involved in Mr. Fellows’ method, and thereby make 
it of very much greater value. Figs. 1 and 2 show 
the} turntable as worked in connexion with the in- 
tegrator. It will be observed by those who know the 
integrator well, that the arrangement shown in these 
two figures differs in some respects from the ordinary 
form of the instrument. This arose from our suggest- 
ing to Mr. Amsler-Laffon that the integrator should 
be rearranged, so as to allow of its wheels running on a 
constant and even surface, independent of the sur- 
face of the drawing to be measured, and, further, that 
this might be done by lengthening the pointer arm. Mr. 
Amsler-Laffon fulfilled our wishes, as shown in Fig. 1, by 
lengthening the arm of the integrator, involving the in- 
troduction of fresh constants for its readings. He besides 
supplied, as an alternative of his own, the parallel motion 


shown in Fig. 2, which threw the travel of the indicator | 


wheels upon one side of their rail, and the working of 
the point upon the opposite side. This method involved no 
change in the constant multipliers. Figs. 3 and 4 show 
the method of drawing the water-lines on the sections. 
You will observe that complete double sections are used 
for both the fore and after body, in this respect differing 
from the section used in Mr. Couwenberg’s method, which 
I shall next describe. Up to the present we have drawn 
the water-lines for all the angles upon the one sheet of the 
fore-body sections,and in the same way for the after- 
body sections, but this has involved so great a confusion 
of lines that we are now considering the advisability of 
making separate tracings of these sections for each angle. 
As these tracings can be made by our staff of girls, there 
is very little expense involved in producing them. We 
hope, indeed, in the future, that these cross curves may 
be entirely produced by the girls working in our employ, 
thereby leaving the highly skilled members of our staff, 
who have been gradually perfecting this method, to carry 
on fresh lines of investigation. Fig. 5 shows the profile 
of the steamer whose curves are shown in the other 
diagrams. Figs.7 and 8 show the curves of areas and 
moments of area at the same angle, 30 deg., but at 
two different draughts of water; and Fig. 6 shows 
the same curves at a draught of 21 ft., and an angle of 
inclination of 60 deg., in which case the poop and fore- 
castle are brought into play. This method of calculating 
cross curves offers peculiar facilities for dealing with such 
erections and superstructures, and by means of it the 
work can either be done to the-weather-deck, or including 
these erections, as the case requires. On Fig. 9 are 
shown the cross curves for the different angles, set 
off on a base-line whose abscissz represent displacement, 
and ordinates the length of righting arm. Fig. 
shows the cross curves for 45 deg. and 60 deg., including 
the forecastle and poop erections. Fig. 11 shows the 
stability curves produced from the cross curves with 
the centre of gravity assumed in the calculations, and 
Fig. 12 shows the same cross curves with the centre 
of gravity so arranged as to give a metacentric height 
of 12 in. at the load-draught, and a metacentric height 
at other draughts varying in the inverse ratio to the dis- 
placement. 

While Mr. Fellows was perfecting the method just 
described, another member of our scientific staff—Mr. 
Couwenberg — was steadily working out a different 
method of obtaining cross curves of stability. His idea 
was to draw out the inclined water-lines for the different 
angles, and by integration (for each angle) in the direc- 
tion making 90 deg. with the angle, to obtain the same 
results as Mr. Fellows had obtained from the cross 
sections. The general principle upon which he pro- 
ceeded was, that for any inclination the integral of 
the statical moments of the number of parallel water- 
lines about a given axis will give the statical moment 
of the immersed part of the ship about that axis. The 
integral of the areas of these water-lines will give the 
displacement of the same part of the ship. From 
these two integrals we therefore get the means of finding 
the righting arm at any inclined draught by dividing the 
integral of the statical moments by the integral of the 
areas of the water-lines. In working out Mr. Couwen- 
berg’s method, as will be seen from Fig. 13 it is un- 
necessary to have two complete sections for the fore and 
after bodies of the ship, one half-body plan for each being 
all that is required. Having such oy! plans, and 
having decided upon the various angles of heel at which 
the calculations are to be made, we have to fix the num- 
ber and position of the water-lines for a given inclination. 
These water-lines need not be equidistant, but they must 
be chosen so as to take account of the shape of the 
frames and the erections above the weather-deck, where 
such are included. For example, in Figs. 13 and 14, 
water-line A A A is assumed near the deepest draught. 
LB indicates at what draught the cooming of sidehouses 
would come into the water. Water-lines C and Dare taken 
near the edge of the deck, so as to show in the cross 


curves at what point it enters the water. Water-lines K 
and F must be taken near the bilge, in order to take 
account of its form. Two intermediate draughts have 
been taken for the poop as a guide in constructing the 
cross curves for the erections. Having fixed upon the 
water-lines we must now fix upon an axis M N per- 
pendicular to their planes, as shown in Fig. 13. We 
must then (see Fig. 14) plot out the water-lines in the 
same way as is done for the water-lines on a_half- 
breadth plan, but taking M N as a centre line, and 
setting off from the axis of Fig. 14 the distances measured 
from M N in the body plan. Having obtained these 
water-lines the next process is to integrate them by the 
integrator, so obtaining their areas and their moments 
about the axis M N. In such an operation the value of 
the integrator is clearly seen to be superior to the ordi- 
nary working of Simpson’s rule, because many of the 
water-lines terminate in pronounced forms between sta- 
tions instead of upon them. Further, to find the mo- 
ments of the ordinates by Simpson’s rule one would be 
compelled to measure these ordinates, to bisect them, and 
to measure the distance of their centres from the axis, 
finally multiplying this distance and the value of the 
ordinate together ; or, as Messrs. White and John did in 
| their paper of 1871, to use the squares of the ordinates. 
| By plotting the water-lines and using the integrator, 
| much more accurate results are obtained in this method of 
| calculation. Having by the arrangements just described 
found the areas and moments of each of the water-lines 
round the assumed axis, we must now proceed to con- 
struct a curve of areas and moments by setting off 
these areas and moments as ordinates, and the dis- 
tance between the water-lines as abscisse. This is 
shown in Fig. 15 for an angle of 45 deg. The ope- 
ration is precisely similar to that performed in the 
second part of the work in Mr. Fellows’ method, 
only, instead of the moments and areas being set 
out along a line representing the length of the ‘vessel, 
they are set out along a line representing the draughts 
of water. 

In connexion with these two methods it may be re- 
marked that the diagrams now given refer to the same 
steamer. The two gentlemen worked out their calcula- 
tions separately with great closeness of results, and only 
such differences as could be accounted for clear of im- 
portant inaccuracy. Having obtained these curves of 
areas and moments of water-lines, which can, as shown 
in Figs. 13 and 14, be made to include very easily all 
the erections on the steamer, itis easy with the integrator 
to integrate these two curves up to any number of 
| draughts, and at each of these draughts to find the 
length of righting arm with reference to the assumed 
axis and the displacement at that draught. As in Mr. 
Fellows’ method, a point is fixed in the vertical passing 
through the keel in the upright position, which is assumed 
to be the centre of gravity, and the vertical axes of the 
various water-lines at each of the angles are made to pass 
through these points. Knowing the displacement at six 
or eight different draughts, and the righting arms at 
these draughts corresponding to the assumed centre of 
gravity, it is easy to construct the cross curve for the 
given inclination. 

To refer again to Mr. Fellows’ method, I must point 
out that the independent work of Dr. Amsler is bound 
to have a most important effect upon it. The method of 
working by co-ordinates measured from a horizontal and 
a vertical axis, instead of measuring from an axis inclined 
successively to different angles, causes a saving in the 
readings required, when it is coupled with the method 
suggested by Mr. Purvis, and improved and applied by 
Dr. Amsler. A still further economy of time is intro- 
duced by Dr. Amsler in summing the readings of the 
integrator, both for areas and moments of area in totals 
equal in number to the number of different multipliers 
required by Simpson’s rule. 

The solid models which are shown with this paper refer 
to the calculations made by Mr. Fellows and Mr. Couwen- 
berg, and show the cross curves and ordinary curves of 
stability simultaneously for the two conditions already 
referred to: the one for an assumed and fixed centre of 
gravity, and the other for a centre of gravity 1 ft. 
below the metacentre at the load-draught, and for meta- 
centric heights at the other draughts, varying in the 
inverse ratio to the displacement. I have added another 
model, for which the centre of gravity is throughout 
assumed coincident with the metacentre. As these solids 
are set off rectangularly, there is no difficulty in mea- 
suring any part of them directly by means of callipers, 
but Iam afraid they will never come into general use, 
and will remain rather matters of curiosity than of prac- 
tical value for two reasons ; first, because there is a con- 
siderable amount of trouble in constructing them; and, 
second, because the same requirements can be obtained 
with much greater accuracy directly from the cross-curves, 
with only the addition of constructing a curve of stability 
from them, which is not a piece of work requiring any 
great amount of time. The direct advantages of ak 
cross curves of stability have already been fully referred 
to, but it should not be forgotten that one of their indirect 
advantages,and not the least important, has been the 
stimulus which they have given tothe use and develop- 
ment of the integrator. In a to suggestions from 
my firm, Mr. Amsler-Laffon has, as described in this 
paper, already constructed parts auxiliary to his original 
integrator, At the present moment, he is constructing 
for us an integrator devised by him some time ago, in 
which not only will the accuracy be greatly increased, but 
the integrating wheels provided with a permanent surface 
to travel on, and so be entirely independent of the draw- 
ing or any surface outside of the instrument itself. The 
width of the area which this instrument can integrate 
will be increased to something like 24 in., instead of as at 
present, 12 in. 

Appended to this paper are examples of the calculations 











involved in Mr, Fellows’ and Mr. Couwenberg’s methods. 
They require no detailed explanations, 
APPENDIX. 
Specimen of Mr, Fellows’ Method, 
Inclination 60 deg. Draught 21 ft. (see Figs. 3 and 4). 
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* Being difference of readings. 
Area of Curve of Areas. Area of Curve of Moments. 
(See Fig. 6). 
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169.5 x a = 6585 = Ditto with erections 
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5.64 < 24 =.8392 = § Righting arm for 
161.3 (ship 

13.43 94 =1,901 = Ditto with erections. 
160.5 


The coetticients used above are products of factors 
required for various parts of the operation as tabulated 
below. 
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N.B.—The diagrams used for this calculation, for which the 
above coetticients apply, were twice the scale of the diagrams ac- 
companying this paper. 

Specimen OF Mr. CouwENBERG’s METHOD. 
TABLE I.—Caleulution of the Areas and Moments about an 
axis M.N. (Figs. 13 and 14) of the Inclined Waterplanes 
(45 dey.) there shown. 
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N.B.—As will be seen from Figs. 1 and 2, the centres of gravity 
of the waterplanes to upper deck only, lie on the left side of the 
axis A.B. (towards the emerged part of the ship), and for this 
reason they have been taken negatively. For the erections the 
C.G. lies on the right side, so that they must be considered posi- 
tively, 
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ENGINEERING. 








Specimen oF Mr. Co 











UWENBERG’S METHOD. 


Tape II.—Calculation of Moulded Displacement and Righting Arm ; if C.G. of Ship be assumed 22.2 ft. (WN in Fig. 18) 


| A. 





above Top of Keel, for an Inclination of 45deg., and for Five Draughts. 
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The coefficients used in Columns C and D are products « 
as tabulated below. 


if factors required for the various parts of the operation 
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Figs. 13 and 14. Fig. 15. 
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N.B.—The diagrams used for this calculation, for which the 
accompanying this paper. 


HYDRAULIC MACHINERY ON BOARD 
SHIP. 

Last week we published an abstract of the valuable 
paper ‘‘On the Application of Hydraulic Machinery to 
the Loading, Discharging, Steering, and Working of 
Steamships,” read before the Institute of Naval Architects 
by Mr. A. B. Brown, and we now give engravings of a 
portion of the views by which it was illustrated. The 
machinery has been designed principally for the ships 
owned by the British India Association Steam Navigation 
Company, and was first fully applied in the Quetta in 
1880. It has since been erected in the Bulimbo, the 
Waroonga, the Manora, and others. 

Compound Surface-Condensing Pumping Engines and 
Steam Accumulator.—These are shown in Figs. 1 and 2, 
page 338, the former being a side elevation, while the latter 
isaplan. The following are the general dimensions of 
the apparatus: High-pressure cylinder, 16 in. in dia- 
ineter ; low, 26 in. in diameter ; stroke, 20 in. ; accumu- 
lator steam cylinder, 36 in. in diameter, 60 in. stroke. 
This is shown at A ; steam entering at pipe B presses on 
the piston shown in dotted lines, the lower part of the 
cylinder communicating with the surface condenser D by 
the pipe C. The top of the steam accumulator is thus 
constantly open to the boiler and from its side communi- 
cates by the stop-valve E and throttle-valves F and G, 
with the valve chest of the high-pressure cylinder H, this 
in turn exhausting its steam into the low-pressure cylinder 
I. These cylinders work each a double-acting water 
pump K, fitted with usual valves, L being suction, M de- 
livery, and N check. The latter serves the double purpose 
of preventing a return of water to the pumps, and when 
the high-pressure engine stops on the centre (the accumu- 
lator being full) admits a jet of steam from the accumu- 
lator direct into the low-pressure casing, turning the high- | 
pressure crank off the centre. This valve is down in its 
seat when the engines are stopped, and rises about { in. | 
when they are in motion ; it is connected by a rod O toa | 
piston valve P, which, when at its lowest position, opens a 
communication through a by-pass pipe Q between the high 
and low-pressure chests, and a similar pipe R from the | 
high-pressure exhaust to condenser, a non-return valve | 
being between the two cylinders above the valve P. In | 
this condition both cylinders are, for the time being, ordi- | 
nary high-pressure ones, but the moment they start the | 
check-valve N rises and instantly shuts both by-passes, 
raises the non-return valve, and the engines are then | 
working under compound conditions. The accumulator 
starting and stopping gear consists of a rod attached to | 
the former’s piston, and which, passing through the lower | 
cover, engages, at different desired parts of its stroke, a | 
lever S, which, by moving a slide-valve, admits water to 
the cylinder T, the ram of which in turn opens the throttle- | 
valve G. The engines at once pump water into the accu- 
mulator cylinder U by the pipe V, forcing its ram with 
piston into the steam cylinder against the full boiler pres- 
sure, until the starting-rod and collar come in contact 
with the lever S’, when the valve is reversed, the cylinder 
T opened to exhaust, and the throttle-valve G closed. 
This arrangement serves also as a most efficient governor, 
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as the adjustable spring keeping the valve G shut, is only 
held open when required by the pressure of water in the 
mains, therefore the degree of opening depends on the re- 
sistance at the pumps. Should the accumulator by any 
failure or other contingency be suddenly emptied, the 
pressure in the pumps and mains would disappear, the 
spring will instantly close the valve G and stop the 
engines, which otherwise, being relieved of work, would 
fly away and probably wreck themselves. 

A similar danger may arise if, from neglect, the supply 
tank should be allowed to get too low and let air enter 
the pumps, causing dangerous concussion in the whole 
system, as well as allowing the engines to run away. This 
is effectually prevented by the throttle-valve F, which is 
actuated by a float working in the tank, which shuts steam 
off the engines when the water is within one foot of the 
top of the suction pipes. The apparatus may thus be left 
to its own charge after having filled oil cups and pulled 
open the hand starting-lever to once get the pressure. 

The other parts of the engines, as shown, do not call for 
any particular notice, being similar to the marine engine, 
viz., double-acting air-pump X, circulating pump Y, and 
feed pumps in duplicate supplying boiler Z Z. 

It may be mentioned that connecting the lower end of 
the steam accumulator with the condenser and at the same 
time the exhaust of the low-pressure cylinder contribute 
materially to the steadiness of the engines’ speed, as 
when the low-pressure cylinder, in gradually getting its 
vacuum, has its power increased, the resistance in the 
pumps similarly rises by the accumulator ram being 
loaded to the extent of the vacuum under its piston. Inci- 
dentally, also, the large space under this piston (when the 
accumulator is full and the engines at rest) keeps the 
vacuum steady for a considerable time. 

Hydraulic Reversing Gear.—In Figs. 3 to 9 is shown the 
hydraulic reversing gear, which has been applied to the 
steamship Mikado, of 3000 tons, and is similar to that in 
use inthe Cheshire and the Birkenhead ferryboats at Liver- 
pool ; these latter boats have each two pairs of engines, 
which are easily reversed by one man by means of this 
hydraulic gear. 

The apparatus consists of two hydraulic single-acting 
cylinders A A, Figs. 3 and 4, having rams 4} in. 
diameter, and 19 in. stroke, coupled together and working 
in opposite directions, and connected by side rods B from 
the boss C to the weigh-shaft lever D. In the working of 
the apparatus, water from the accumulator is admitted to 
either of the cylinders as required, by opening the slide- 
valve E by means of the reversing handle F, which is 
centred at G, and has a detent rodand quadrant H. The 
other end of the reversing handle F is connected to one 
end of the short double lever K, the other end of which is 
moved by a connecting rod from a stud joint J on the 


| back of the weigh-shaft of the main engines. The slide- 


valve spindle is attached to the double lever K at an inter- 
mediate point I, as shown also in the plan, Fig. 9. 

The effect of this arrangement is that when water is 
admitted into the lower cylinder by a downward move- 
ment of the reversing handle raising the slide-valve, as 
shown in Fig. 5, the hydraulic rams are then moved in an 
upward direction, carrying with them the weigh-shaft 
lever D, as shown in Fig. 6, and reversing the engines 





accordingly ; and by the same movement the stud joint J 
upon the weigh-shaft is lowered, and closes the valve 
again, so that the two hydraulic rams are then held fast 
in whatever position they may be placedin. This counter- 
acting cut-off enables the engineer at once to place the 
reversing links of the main engines at any degree of 
expansion and hold them there, by simply moving the 
reversing lever into the desired position in its quadrant, 
when the rams will follow at once into that position and 
stop there. 

_ Hydraulic Winch.—The rotary kind of hoist is shown in 
Figs. 10 to 14. 

_ Two winding barrels A A, have their brakes mounted 
in the frames B B (Fig. 10), the outer ends of their shafts 
having warping ends C C keyed on. The winch is driven 
by the rams of three oscillating hydraulic cylinders D, 
which act upon the same crank-pin, Fig. 11; and they 
receive and exhaust their water through the trunnions b 
means of partially balanced cylindrical slide-valves E, 
shown in section in Figs. 12 to 14, the casing of which 
remains stationary, whilst the cylindrical valve or plug E 
moves with the oscillation of the cylinder. When this 
hoist is required to discharge light cargo, such as tea, 
grain, &c., four ropes can be worked out of one hold, the 
engines constantly running at thirty revolutions per 
minute; and, with barrels and warping ends of 2 ft. 
diameter, a discharging speed of 187 ft. per minute is 
obtained. 

For the purpose of adapting the power of the winch to 
suit great differences of load, an arrangement is made for 
readily changing the throw of the crank whilst at work. 
The crank-pin is fixed in two discs F, which are placed 
eccentrically to the axis of the winch ; and each of these 
discs revolves within a recessed face-plate fixed upon the 
winch-shaft, and is connected to it by a sliding bolt I, 
Fig. 10. A series of corresponding holes for the bolts are 
provided in the two discs F, for securing them by the 
bolts in different positions ; the two bolts are withdrawn 
together by a lever, and then pushed in again by spiral 
springs. For the lightest load the hydraulic engine is set 
at 6 in. stroke; and when the full 2-ton load is to be 
raised, the sliding bolts are withdrawn and the eccentric 
discs allowed te revolve into the position giving the 
greatest throw of the crank-pin, and the bolts are then 
allowed to drop into the holes. The engine is then at a 
stroke of 18 in., and there are three other intermediate 
positions of 9 in. to 12 in. and 15 in. stroke for proportionate 
loads, In this way the quantity of water used is made to 
approximate to the work done; and as the stroke can be 
altered whilst the engine is running, no time is lost. 

When raising the heavy loads the engine does not 
exceed a speed of twenty revolutions per minute, which 
certainly does not involve any material wear and tear. 
Gearing is entirely dispensed with in this hydraulic winch 
in consequence uf the pressure of water used, which gives 
a moving force of three tons upon each of the three rams 
acting on a crank of 9 in. radius, and this gives sufficient 
driving power when attached directly to the winding- 
barrel. Also the entire absence of the noise and vibration 
so usual where gearing and quick-running steam engines 
are employed is not the least of the advantages in the 
hydraulic winch. 

(To be continued. ) 








THE CIvIL AND MecHANICAL ENGINEERS’ SocIETY.— 
The annual dinner of this Society will be held at the 
Holborn Restaurant on Wednesday, the 30th inst. ; the 
president, Mr. R. Harkness Twigg, Memb. Inst. C.E., 
will take the chair at 6.30 p.m. 

Tue Royat InstituTion.—Arrangements have been 
made for the following ‘‘ Friday evening discourses” : 
“The Art of Fiction,” by Walter Besant, on April 25; 
“Krakatoa,” by Professor Judd, F.R.S., on May 2; 
** Mahommedan Madhis,” by Professor Robertson Smith, 
M.A., LL.D., on May 9; ‘‘The Dissolved Oxygen of 
Water,” by Professor Odling, F.R.S., on May 16; 
** Recent Researches on the Distances of the Fixed Stars, 
and some Future Problems in Sidereal Astronomy,” by 
Dr. Gill, F.R.S. ; ‘*On Colours” (in French), by Pro- 
fessor Mascart, on May 30. 

SMOKE ABATEMENT.—At a meeting of the Managing 
Committee of the National Smoke Abatement Institution, 
Sir Fred. Pollock, Bart., presiding, it was resolved to 
conclude an arrangement with the Parkes Museum for 
space to be provided in the museum for a collection of 
heating, cooking, and smoke-abating apparatus of various 
kinds and intended for either domestic or industrial pur- 
poses. Ventilating apparatus combined with heating 
apparatus, or otherwise, as well as fuel and gas burners, 
will be included in the collection. The heating apparatus 
will be selected with the special view of showing typical 
kinds of apparatus and illustrating systems of economising 
fuel and abating smoke. No charge will be made to the 
persons whose articles are exhibited. The public are 
admitted to the museum free during a portion of every 
day. ‘The library of the museum, to which the public are 
admitted by a member’s order, contains the illustrated 
and descriptive report of the tests of grates, stoves, and 
furnaces made by the Smoke Abatement Committee, as 
well as a large and valuable collection of medical and 
sanitary reports and other works of reference. Persons 
having specimens of apparatus, diagrams, models, statis- 
tical matter, or other articles suited to the collection, or 
new inventions which they desire to bring to the notice of 
the Council, are requested to communicate with Mr. E. 
White Wallis, secretary to the National Smoke Abate- 
ment Institution, at the offices of the Institution, which 
are now to be removed to the Parkes Museum, 74a, 
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NOTICES OF MEETINGS. 

Tue INstTituTION OF CiviL ENGINEERS. — Tuesday, April 22nd, 
at 8p.m. Paper to be read with a view to discussion: ‘‘ On 
the Comparative Merits of Vertical and Horizontal Engines, and 
on Rotative Beam Engines for Pumping,” by Mr. Wm. E. Rich, 
M. Inst. C.E. 

PuysicaL Society.—Saturday, April 26th, at 3 p.m. ‘On the 
Indicator Diagram of a Gas Engine,” by Professor W. E. Ayrton, 
F.R.S., and Professor J. Perry, M.E, ‘‘On a New Speed Indi- 
cator,” by Mr. W. T. Goolden. ‘‘ On a Speed Indicator,” by Mr. 
Walter Baily. ‘On a Metrical Barometer and an Immersion 
Galvanometer,” by Dr, W. H. Stone, F.R.C.S. 
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ELECTRIC LIGHT CONDUCTORS. 

In view of the introduction of the electric light 
ona large and general scale, the size, form, and 
material of the conductors employed to convey the 
currents are very important considerations ; and it 
is fortunate for electric engineers that so competent 
a member of their body as Professor George Forbes 








has taken up the subject. Professor Forbes brings 
to the study of the question not only his electrical 
experience but his knowledge, as a physicist, of the 
laws of cvoling. The problem is in the main a 
physical one, at least as far as regards the current 
which a given conductor will carry without over- 
heating ; but questions of economy and _ practical 
convenience come into play when the kind of 
material and the best form that can be giver: to it, 
are to be considered. 

One of the erroneous notions swept away by Pro- 
fessor Forbes is that the current should be in direct 
proportion to the sectional area of the conductor, a 
notion which is the foundation for all the practical 
rules in use for making the number of ampéres to be 
sarried proportional to the cross section of the con- 
ductor. Sucharule, for instance, is that of the 
Fire Risks Committee of the Society of Telegraph 
Engineers, now adopted by our insurance com- 
panies. This rule lays it down that a current of 
1600 amperes per square inch of sectional area is a 
safe current. Like this, Sir William Thomson’s 
rule is also defective for conductors of a large 
size, however correct it may be for small installations. 

Former experiments by Professor Forbes and 
others on the smaller sort of wires have shown 
that the current square should be proportional to 
the cube of the diameter of round wires, and recent 
experiments of his on some small wires show that 
the true relation is more nearly that the current 
should simply be proportional to the diameter. 

In a recent communication to the Society of 
Telegraph Engineers and Electricians, Professor 
Forbes has considered all the cases of electric light- 
ing conductors, that is to say : Overhead bare wires, 
overhead covered wires or cables, subterranean 
cables, subaqueous cables, and coils. 

It is difticult to get experimental data in this sub- 
ject, but we give a rule which has been brought out 
by experiments of Messrs. Clark, Forde, and Co., 
the well-known electrical engineers. The rule is 
that a safe current may be sent through either a 
bare or an insulated wire at the rate of one ampere 
for every 10 lb. of copper per mile. Mr. Andrew 
Jamieson has for some time past employed a rule 
for shipbuilding leads of 1000 amperes per square 
inch sectional area, and 1000 ohms resistance of in- 
sulator per mile for every volt of electromotive 
force driven by the current. 

Professor Forbes, however, gives a formula for 
the relation between the diameter of a bare over- 
head conductor and the current which it can safely 
carry. Itis: 


where 

C = current in ampires, 

D = diameter of the conductor in centimetres, 

t = excess of temperature of conductor above the air, 

H= coefficient of radiation and convection =.0003. 

R = specific electrical resistance of the conductor. 

This value of H is based on experiments on radia- 
tion made by Mr. Donald Macfarlane in 1869 (see 
Proceedings of the Royal Society of Edinburgh). 
The constant 0.24 is the number of gramme centi- 
metre heat units in a watt. 

With regard to safety fuzes of lead wire, Pro- 
fessor Forbes has made many experiments, and 
finds that a short fuze requires a much stronger 
current to fuse it than a long one. The reason of 
this somewhat paradoxical result is, in the opinion 
of Professor Forbes, that the stout metal terminals 
or contacts of a fuze conduct the heat away more 
rapidly from a short than a long fuze. 

Passing next to covered wires, Professor Forbes 
finds that for aérial insulated cables of gutta-percha 
and india-rubber : 


‘ D, 
3D. log —* 7 
34% D, 


10 + 3 Dz log a j 
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Where 
D,=diameter of conductor, 
= a insulated cable, 


t=excess of temperature of conductor over the air, 
=heat conductivity of insulator: for gutta-percha= 
.00048 ; for india-rubber=.00041. 

Professor Forbes arrives at the conclusion that 
heat is dissipated move easily from insulated wires 
than from bare ones, even though, as in the case of 
gutta-percha, the covering material is a bad con- 
ductor of heat. This theoretical result is fully 
borne out by experience ; and it may be taken that 
in insulated cables the safe current is not less than 
in naked wires of the same diameter of conductor. 
This result is due to the greater radiating surface of 





the covered wire over the bare one. Fourier has 
shown that after a certain time there will be a 
steady flow of heat out of the insulator, which will 
give off exactly the same amount of heat it receives 
from the wire. Until this limit is reached, how- 
ever, the heat generated is partly absorbed by the 
insulator to bring it up to the limiting temperature. 
While this process is going on the wire will ac- 
tually carry a larger current than it will afterwards 
when the limiting temperature is reached and the 
inflow of heat into the insulator is equal to the out- 
flow. A patent has been taken out for thin wires 
covered with a thick coating of plaster-of-paris, 
which seems to depend on this power of absorp- 
tion of the insulator to keep the wire cool, 
but plaster-of-paris is apt to become conducting 
at a high temperature, and though one purpose 
might be gained by the use of such wire, the loss 
of current by leakage would tell in the opposite 
direction. At a depth of 2 ft. under the ground 
the daily variation of temperature is hardly felt, 
and hence if we suppose a subterranean conductor 
buried at this depth the surface temperature would 
not affect the problem. All its heat would in the 
end rise towards the surface and heat that. 
If we suppose a rise of surface temperature of 
10 deg. Cent. permissible, then Professor Forbes 
calculates that a flat copper conductor one centi- 
metre thick and 2800 centimetres broad would 
carry a current of 70,000 amperes, which is sufficient 
for a very large installation. The depth at which it 
is laid is here supposed to be anything less than 
2 ft. and the rise of temperature 10 Cent. at the 
surface of the ground. 

This great mass of copper would be very expen- 
sive, and though the flat shape is the most desir- 
able on account of its cooling properties, the 
material of such large mains ought in Professor 
Forbes’ opinion to be iron, not copper. 

With regard to the last of the cases considered by 
Professor Forbes, namely, coils, such as the coil of a 
dynamo, he finds that the safe current which can 
be carried with a rise of 50 deg. Cent. is, 


J 


S = the surface radiating heat. 
p =the resistance of the coils. 


where 


This, however, does not apply to armature coils 
which are cooled by air currents due to their rapid 
rotation. 

The discussion on Professor Forbes’s most in- 
teresting paper to the Society of Telegraph Engineers 
has been postponed till the next meeting of the 
Society after Easter, when another paper on a 
similar subject by Mr. T. H. Blakesley will be 
read, and we may then expect some further infor- 
mation upon this important matter. Professor 
Forbes has been at some trouble to calculate useful 
tables for electricians based upon his formule, and 
we hope to publish these shortly. 


THE EXHAUST INJECTOR. 

WHEN, nearly three years ago (vide pages 57 and 
58 of our thirty-second volume) we illustrated and 
described the exhaust injector, we promised to 
subsequently lay before our readers the results of 
some experiments to be made to test its economy, 
and we are now in a position to supply this in- 
formation through the courtesy of Messrs. Man- 
love, Alliott, Fryer, and Co., of Nottingham, who 
have kindly placed the particulars at our disposal. 
The trials were carried out with a No. 3 injector, 
used for feeding a locomotive boiler which supplies 
steam to an ordinary horizontal engine, having 
a cylinder 9 in. in diameter by 24 in. stroke, and 
making seventy revolutions per minute driving 
part of the works. We illustrated and described 
this boiler on page 394 of our thirty-third volume, 
when it was used to supply steam to Halpin’s 
patent compound engine. The grate area has been 
increased to 4.16 square feet, and the total heating 
surface is, as before, 326.33 square feet. The coal 
used during the experiments was of the ordinary 
description raised inthe Midlands. The water was 
first measured into a receiving tank, then passed 
through the injector, delivering through a valve 
loaded to the same pressure as the boiler, and was 
discharged into a second measuring tank, where its 
increase of volume was accurately determined, the 
rise of temperature being taken as it left the loaded 
valve; from this second measuring tank it was run 
off into a third tank, from whence it was pumped into 
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the boiler by an ordinary donkey pump. The results ; 


of this experiment are given in the following Table : 

TABLE No. I.—Experiment made with a No. 3 Exhaust 
Injector to ascertain the Increase in Quantity and Rise in 
Temperature of Feed Water after passing through the 
Injector. 


Table of Results. 
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From this Table it will be seen that the saving in 
feed-water used averages 15 per cent., while the 
rise of temperature is equal to 92.9 deg. Fahr. 

Table No. II. gives the results of two days’ work 
with the injector and two days’ work with the 
pump. 


would, in being reduced to water at a temperature 


| of 158 deg., give up 170 thermal units of which as 


we have seen but 110 thermal units were utilised in 
heating the feed water. The difference, namely 
60 thermal units, or about 35 per cent., represents 
the losses by radiation, &c., about a fifth of a thermal 
unit being utilised in performing the work of de- 
livering the 1} Ib. of hot feed water against a pres- 
sure of 50 1b. per square inch. Altogether the 
experiments show that the exhaust injector forms a 
most useful feed heater as well as boiler feeder. 


RECENT BOILER EXPLOSIONS. 

REsuMING our notes* on the reports of preli- 
minary inquiries made by the Board of Trade under 
the Boiler Explosions Act, 1882, we have now to 
deal with Report No. 55, which relates to the col- 
lapse and rupture of the flue of a Cornish boiler 
which took place at the brick works of Mr. Richard 
Williams, Beswick, Manchester, on the 6th of 
October last, causing the death of one man and 
severe injury of two others. This explosion was 
caused by shortness of water, there being but one 
gauge glass and no gauge cocks, while the upper 
cock of the gauge glass fitting was stopped up and 
the fittings themselves were so placed that the 
lowest part of the glass was }$ in. below the furnace 


TABLE No. II.—EXPERIMENT MADE WITH A No. 3 ExHAvsTt INJECTOR AGAINST A 2-In, PUMP IN ORDER TO 
ASCERTAIN THE EcONOMY OF FUEL CAUSED BY PassinG FEED WATER THROUGH AN EXHaAvst INJECTOR. 


Table of Results. 





Pounds 














Total Evapora- Water per Water per 
Total Coal Net Coal |Water De- — per — Of Net Coal : eee 1 Hour per 
sas Fed into Deducting) livered itfective ours me elivered (go, bb 
oun. Conditions. Furnace.| Ashes. | from |Pound of Worked.  P& Hour. from — 
Injector. Coal. Injector. Ruviaod. 
1883. - Ib. Ib. db. Ib. hours Ib. Ib. Ib. 
Wednesday, Oct. 24 With injector 1475 1282 13,230 9.5 10.5 122 1164 7 3 
Friday, Oct. 26 3% Do. 1313 1157 8,680 7.5 10.5 110 826.6 
General average Do. 1394 1219.5 | 10,455 8.5 10.5 116 995.6 
Tuesday, Oct. 23 With pump 2044 1860 13,220 Gok 10 186 322 4.05 
Thursday, Oct. 25 .. Do. 1624 1439 9,860 6.9 10; 144 986 3.02 
General average Do. 1834 1649.5 11,540 7 10 165 1154 3.54 


Notr.—After getting up steam the fire was drawn, and all coal put through the firedoor was carefully weighed. Then at night 
the fire was drawn and all ash, &c., weighed along with it, and deducted from the total coal. 


The engine stopped about fifteen 


minutes at breakfast time and forty-five minutes at dinner time, and during these stoppages the fire was banked up and the 


damper and ash-pit door closed. 


The above time is the actual number of hours the engine was running. 


This experiment shows 


an increase of 141b. of evaporation per 1 lb. of coal in favour of injector. ag ; 
N.B.—The total water was calculated thus :—The quantity of water drawn from tank by injector was carefully measured and a 


percentage added to it on the basis of Table No. I. 


In order to show the ranges of feed attainable with 
the injector, the experiments recorded in Table 
No. IIL. were made, the catalogued delivery of a No. 
3 injector being 150 gallons per hour, thus showing 
that the minimum and maximum rates offered are 
roughly 30 per cent. above and below the normal 
quantity. 

TaBLe No. III.—Experiments made with a No. 3 Exhaust 
Injector to ascertain the Increase in Volume and Rise in 
Temperature of Feed Water at different Rates of Feed. 

Table of Results. 

The Weight of Water is taken at 1 gallon=10 Ib. at all 

Temperatures in Table. 
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Third Trial—Injector Set for Largest Possible Feed. 
per Fahr. Fahr. | Fahr. 
cent. deg. deg. | deg. min. 
1100 | 1260 160) «14.5 50 123 | 78 36 =. 210 





Steam pressure during experiments 501b. on gauge. Valve 


crown. The boiler was fitted with a fusible plug, 
but this was completely stopped up with incrusta- 
tion and the fusible alloy had melted out of it 
without releasing the steam. The boiler was not 
under the inspection of any person or company ; 
had it been properly inspected the dangerous con- 
dition of its fittings would certainly have been dis- 
covered. 

Another failure of a flue from overheating forms 
the subject of the next report, No. 56, the boiler in 
this case being one of the Lancashire type at the 
Clarence Mill, Bollington, near Macclestield. The 
failure took place on the 10th of September last, 
inflicting injury upon one man; the cause was 
shortness of water, but how this shortness of water 
occurred, the evidence which the reporter was able 
to obtain is not sufficient to clearly prove. The 
flue which failed was fitted with one of Saxon’s 
fusible plugs, and the lead cap of this showed signs 
of fusion. With regard to this the author of the 
report under notice says : ‘‘ Evidently, either from 
‘¢ a scaly deposit on the water side, which, consider- 
‘* ing the boiler had only just been cleaned, should 
‘‘not have existed, or the high temperature at 


| ‘* which the cup melted, it lacked sensitiveness.”’ 


through which injector delivered was loaded to 50 lb. per square | 


inch = boiler pressure. 


It may be inte.esting to analyse the performance 
of the injector during the second trial recorded in 
Table No. III. In this case each pound of feed- 
water injected carried with it one-sixth of a pound 


of water resulting from the condensation of the | 


exhaust steam used, and was by the admixture 
of this condensed steam itself increased in tem- 
perature from 48 deg. to 158 deg., thus utilising 
110 units of heat. But, assuming the exhaust steam 


to be at atmospheric pressure, the } lb. condensed | 





With reference to these observations, we may 
remark that the incrustation of a fusible plug on 


| the water side cannot reduce the sensitiveness of 


such a plug to melting, but rather the contrary, 
although the incrustation may be so firm as to pre- 
vent the escape of steam after the fusible metal has 
been melted out. Fusible plugs, however, often get 
much incrusted by carbonaceous deposit on the side 
next the fire, and such deposit in some cases mate- 
rially interferes with the prompt melting of the 
fusible metal. In all cases where a fusible plug has 
failed to act, we consider it desirable that it should 
be ascertained as far as possible what was the con- 
dition of its surfaces on both sides and also what 
was the composition of the metal with which it was 
filled. The recording of data of this kind would 
do much to insure the employment of fusible plugs 
of an efficient type and their maintenance in proper 
order. 





* See page 234 ante. 











The explosion of a portable engine boiler at the 
Upper Rye Farm, near Moreton-in-Marsh, on the 
18th of October last, forms the subject of Report 
No. 57. This boiler was one made by Messrs, 
Clayton and Shuttleworth in 1852, and it was thus 
thirty-oneyearsold. The owner atthe time of the ex- 
plosion was Mr. Charles F. Davis, of Frogmore, who 
had bought it the month previous for 15/. The 
owner appears to have been under the impression 
that the boiler was being worked at 401b. per 
square inch, the spring balance by which the safety 
valve was loaded being screwed down to indicate 
that pressure. Owing to the length of lever being 
wrongly proportioned to the area of the valve, 
however, this tension on the spring balance im- 
posed a load of 581b. per square inch on the valve 
—a pressure which the boiler in its corroded condi- 
tion was quite unfitted to bear; hence the explosion 
which ruptured the outer shell of the firebox in all 
directions. This is another instance of a worn-out 
boiler being purchased at a nominal price and set to 
work without any competent inspection, an action 
which cannot be too strongly condemned. 

Report No. 58 treats of the explosion of a Cornish 
boiler at the Robin Hood Quarries, Rothwell Haigh, 
Yorkshire, on the 12th of October last. The boiler 
in question was 18 ft. Gin. long by about 6 ft. in 
diameter, and had a flue 3ft. Gin. in diameter, 


made in twelve rings, of which eleven were ;'; in., 
and the other one gin. thick. The flue had no 
flanged seams or stiffening rings of any kind. The 


end plates of the boiler were strengthened by in- 
ternal angle-irons rivetted to them, but were not 
fitted with any gussets or longitudinal stays. The 
boiler was about fifteen years old, and formerly be- 
longed to Messrs. Fenton and Sons, who worked it 
at from 251b. to 301b. per square inch, and who 
sold it to Messrs. S. Whiteley and Co., by whom it 
was owned at the time of the explosion. It had 
been offered for insurance to the Boiler Insurance 
and Steam Power Company, of Manchester, who 
partially examined it in February, 1883, and who 
subsequently wrote to the owners pointing out that 
the pressure at which the boiler was then being 
worked, namely, 65 lb. per square inch, gave a very 
low factor of safety, and declining to insure it until 
opportunity had been afforded for a thorough ex- 
amination ; a defect in the furnace crown was also 
pointed out. Ultimately the insurance was not 
effected, and the warning in the insurance com- 
pany’s letter was either unappreciated or disregarded, 
for the working pressure of the boiler was raised to 
80 1b. per square inch, and this appears to have 
been the pressure at the time of the explosion. Mr. 
Peter Samson, who is the author of the report now 
under notice, remarks that when reporting on the 
Brierly Hill explosion in 1882, he collated the par- 
ticulars of forty-six Cornish and Lancashire boilers, 
the flues of which had collapsed from weakness, 
although, apparently, having a factor of safety of 2.15 
by Fairbairn’s formula ; and he had hence suggested 
that in dealing with flues of long boilers of ordinary 
construction Fairbairn’s formula should be moditied 
by the introduction of this factor 2.15 into the 
divisor. Calculated in this way, the collapsing 
pressure of the flue which failed at the Robin Hood 
Quarries would be 79.5 1b., a very close approxima- 
tion to the truth. The collapse was accompanied 
by the violent destruction of the shell, but fortu- 
nately no lives were lost by the explosion, which 
latter was evidently simply due to constructive 
weakness—a weakness which had been plainly 
pointed out to the owners. 

Another case in which the flue of a Cornish 
boiler collapsed from weakness is treated in Report 
No. 59. The collapse in this case took place on the 
20th December last, the boiler being one at the 
Claremont Fireclay Works, Halifax. The boiler 
was made about twelve years ago by the Bowling 
Iron Company, and is 25 ft. long by 5 ft. 6 in. in 
diameter, with a flue 3 ft. in diameter. The flue was 
made without flanged seams or strengthening rings 
and consisted of eight rings of plates, each ring being 
made up of two plates except the front ring, which 
was in one plate; the plates had been originally 
2 in., and they were lap-jointed and single-rivetted. 
The working pressure was 63 lb. per square inch. 
The collapse occurred at the second and third 
rings from the front, the circumferential seam 
between these two rings being ripped. The author 
of the report states that he failed to find any evi- 
dence of overheating, but the flue plates were cor- 
roded, the thickness in some places near the ripped 
seam being barely j in. We quite agree with the 
author of the report that the flue was far too weak 
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for the pressure at which it was worked even if the 
plates had not been corroded, and it is only to be 
wondered that the collapse did not occur earlier. 

Report No. 60 deals with the explosion of a Lan- 
cashire boiler at the Great Eastern Steam Saw 
Mills, Bristol, on the 23rd of November last, the 
explosion causing more or less severe injuries to 
eight men and boys, besides considerable damage 
to property. The boiler was one constructed in 
1877 by Messrs. Phipps Brothers, of Bristol. It 
was insured with the Boiler Insurance and Steam 
Power Company, of Manchester, but that company 
had not been able to make athorough examination 
of it later than April, 1882, although they had 
made several applications for an opportunity to do 
so. The explosion was due to the rupture of a 
Jongitudinal joint in the rear ring of the shell, the 
seam ripping along a line of rivets where the author 
of the report considers that the plate received in- 
jury during the manufacture of the boiler. The 
shell was of Monmoor best iron—a well-known 
yood brand—but it is to be regretted that no test 
was made of the strength of the plate where rupture 
occurred. In the manufacture of the boiler the 
plates had been punched and then bent while 
at a blood-red heat. About three weeks prior 
to the explosion a new plate was fitted to one 
of the furnace crowns, and we agree with the re- 
porter that if the boiler had then been tested the 
defect in the joint which ruptured would have been 
discovered. It may be added that it was somewhat 
singular that while these repairs were being carried 
out the Boiler Insurance Company were not afforded 
the opportunity of making the thorough examina- 
tion they desired ; the owner of the boiler is cer- 
tainly to be condemned for his carelessness in this 
respect. 

The case dealt with in Report No. 61 cannot be 
called an explosion in any sense of the term, although 
the facts are worth putting on record. The boiler 
referred to was that of a traction engine made by 
Messrs. Aveling and Porter in 1865, and belonging 
to Mr. W. D. Walker, of Honeychild Manor, New 
Romney, Kent. On the 20th of December last this 
engine which had been under repair by Mr. F. 
Clark, of Ashford, was being brought home from the 
latter place when it broke down, the flywheel flying 
off to the rear, and the bracket to which the feed 
pump was attached, as well as the feed and suction 
pipes, being carried away. There being no check 
valve on the boiler the fracture of the feed pipe 
allowed of the escape of water and caused the melt- 
ing out of the fusible plug; there was, however, 
no rupture of the boiler, and, as we have said, no 
explosion. 

The danger of unguarded manholes is again shown 
by the explosion dealt with in Report No. 62, the 
boiler in this case being one which exploded at 22, 
Milbank, Wellington, on the 17th of November 
last. This was a kind of small Cornish boiler 
5 ft. 8in. long and elliptical in cross section, it 
measuring 27} in. in diameter vertically and 242 in. 
horizontally ; it was traversed by a flue about 
16} in. in diameter and both flue and shell plates 
had been originally }in. thick. The fibre of the 
shell plates was lengthwise of the boiler and the 
shell was further weakened by an unguarded man- 
hole measuring 9$ in. circumferentially and 142 in. 
longitudinally. The boiler was ten years old and 
was bought by the owner, Mr. Tyrer, about, eight 
years ago for 9/. Considering that it was worked 
at 501b. pressure and that the plates were very 
seriously corroded in the neighbourhood of the 
manhole, it is not surprising that the boiler ripped 
longitudinally through the latter. The case is one 
where competent inspection would certainly have 
discovered the danger. 

The complete collapse of the flue of a Cornish 
boiler resulting in fatal injuries to the fireman in 
charge is dealt with in Report No. 63. This col- 
lapse took place on the 16th of January last, at 
the Broad-street Rolling Mills and Metal Werks, 

sirmingham, belonging to Messrs. Thomas Bolton 
and Sons. The boiler was 25 ft. 3in. long, 6 ft. in 
diameter, and having a flue 3 ft. 3} in. in diameter. 
The flue was made up of five rings of plates, each 
ring consisting of four plates except the front one, 
in which there were five plates; the joints were 
all single-rivetted laps, there being no flanged 
seams or stiffening rings of any kind. The boiler 
was bought new in October, 1852, so that it was 
over thirty-one years old ; and it had been exten- 
sively repaired in 1875, while further repairs were 
done at Chistmas, 1880. Originally the flue plates 
were yin. thick, but they were much corroded, 











and the author of the report before us does not 
consider that their effective thickness at the time of 
the explosion could be taken as more than } in. The 
working pressure was stated to be 40lb., but the 
weight and proportions of the safety valve lever 
were such that the valve could be loaded to 48 Ib. 
per square inch. As to what the pressure was at 
the moment when collapse occurred, there is some 
doubt, but it appears probable that it did not exceed 
35 1b. The boiler was examined periodically by a 
foreman, who does not appear to have noticed any- 
thing dangerous in the appearance of the flue, and 
who in fact seems not to have had the special 
knowledge which would have enabled him to re- 
cognise the risk which was being run in working 
the boiler in such a weak state. Competent inspec- 
tion would of course have discovered the danger, 
and have enabled the collapse and its disastrous con- 
sequences to be avoided. 

Report No. 64 relates to a fatal accident which 
occurred on opening the valve box of a feed pump 
connected to an economiser, a check valve fitted to 
the economiser happening at the time to be gagged 
by a stone, while steam had been generated in the 
economiser, owing to the water ceasing to flow 
through it. This accident need not be further re- 
ferred to in the present article. 

Another case of a worn-out boiler exploding is 
dealt with in Report No. 65, the boiler in this in- 
stance being one which exploded at Mr. L. B. 
Jones’s soda-water works, Flint, on the 9th of 
January last. The boiler was one of the cylindrical 
underfired type, and it is described by the reporter 
as ‘*a country-made boiler of considerable age.’ 
What that age was appears to be very uncertain. 
It was about 26 in. in diameter, 8 ft. 2 in. long; it 
was used at uncertain intervals ; and it was greatly 
exposed to damp ; the result being that its plates 
in some parts were reduced by corrosion to from 
‘x in. to zz in. thick. Under these circumstances 
its explosion at a pressure of, it is supposed, not 
more than 20 lb. per square inch might naturally be 
expected to occur. This is another of those instances 
of reckless ignorance on the part of a boiler owner to 
which we have so frequently had to call attention, 
and which under the present state of the law are sv 
difficult to deal with. 


THE ELECTRIC LIGHT ON 
SHIPBOARD. 
(Continued from page 319). 

THE application of electricity to the lighting of 
ocean steamships has advanced during the four 
years following its introduction with a rapidity 
which must have astonished even its most sanguine 
promoters. 

To Mr. Swan and to Messrs. Siemens Brothers 
and Co. this success, which has attended the com- 
bination of their systems, must be highly gratifying, 
but such considerations are far outweighed by the 
immense advantages which have accrued to the 
practice of electric lighting by the steady develop- 
ment of a complete system, and the step-by-step 
elimination of the various defects in the apparatus 
or arrangements, which at one time caused the 
electric light to be considered fitful and uncertain. 

The conditions under which electric light is pro- 
duced at sea differ considerably from those which 
are found on lend, principally owing to the very 
limited space available for the machinery and to the 
inevitable motion of the ship. The space available 
for the engines and dynamos in the largest vessels 
is usually about 24ft. by 9ft., which has to 
accommodate duplicate machinery for maintaining 
about 500 incandescence lamps. Even this small 
space is often marred by the presence of a mast or 
a huge steam pipe. In the earlier examples of 
electric lighting on shipboard the machines were 
driven, as on land, by a plain horizontal engine and 
long leather belt, the axes of the machines being 
placed parallel with the keel. This method of 
driving was practicable where the total amount of 
power to be transmitted was small and the space 
large in proportion to the size of the engine and 
machine ; but it is evident that in the larger in- 
stallations which are common at the present time, 
this method of driving would be very inconvenient. 

The practice of the Swan Company and of the 
Edison Company has been, until very lately, to 
drive their machines by one or other vf the well- 
known high-speed engines of Parsons, Brother- 
hood, Heenan and Froude, or Westinghouse, the 
shaft of the engine being coupled direct to the 
spindle of the machine ; on the other hand, Messrs. 











Siemens Brothers have preferred to use ordinary 
slow-running engines geared to the machines by 
Raworth’s well-known rope gear or friction gear. 
The space occupied by either of these arrangements 
is not necessarily larger than with high-speed 
engines, and it is claimed for these systems that 
they are simpler, cheaper in first cost, and more 
economical in working. Tne remarkable immunity 
from breakdowns which has characterised the 
Siemens installations, probably accounts for the 
fact that in the later installations of the Swan 
Company and the Edison and Swan United Com- 
pany, rope driving has been adopted, as for instance 
in the s.s. Valetta (P. and O.) and the s.s. Adriatic 
(White Star). 

One great advantage of rope driving is that the 
machine may be placed very close to the engine ; 
for instance, on the s.s. Arizona*, there are two 
S Doo machines capable of supporting 300 lamps ; 
each machine is driven by a horizontal engine witha 
cylinder 94 in. by 14 in,, and although the indicated 
horse-power transmitted cannot be less than 38, the 
clear distance between the peripheries of the fly- 
wheel and machine pulleys is only 3 ft. These 
machines have been working eighteen months, and 
no trouble has been experienced with heated 
bearings. 

As the result of Messrs. Siemens’ experience and 
practice, we note the following points as essential 
elements in the system which has led to success at 
sea, and which may produce equally satisfactory 
results on land. 

1. Motive Power.—A strong plain engine, with very 
large wearing surfaces especially on the crank-pin ; 
a crosshead with perfect arrangements for con- 
tinuous lubrications of the moving parts; and a 
highly sensitive governor controlling a throttle 
valve, the expansion valve, if any, being regulated 
by hand. 

2. Transmission.—Rope gear with ample pro- 
vision for tightening the rope whilst running, or 
friction gear with a large margin of safety and 
complete arrangements for lubrication. These 
systems are quite free from the slight pulsations in 
the strength of the lights which are often visible 
with strap driving, owing either to thick or thin 
places in the belt, or to waving and flapping of the 
belt where the centres are far apart. 

3. Safety.—Duplicate machines, each driven by 
a separate engine with hand adjustment to the 
governor, so that the speed and consequent electro- 
motive force may be adjusted accurately by the test 
lamps or voltmeter before changing from one ma- 
chine to the other. 

4. Circuits —Complete arrangements on the key- 
board for changing to or from any circuit or ma- 
chine whilst running without stopping or sparking, 
also for coupling machines parallel prior to changing 
from one to the other, so that the act of changing 
may not affect the strength of the light. To carry 
this out successfully the keyboard should be close 
to the engines, and every key should be properly 
labelled to avoid mistakes. 

With machinery arranged on this system a steady 
light may be maintained’ for any length of time 
without fear cf failure, even on vessels without 
duplicate machines. On the City of Rome and 
Alaska the engine-room and some other lamps are 
maintained without stoppage from Liverpool to New 
York and vice versd. The system of using the hull 
of the ship as ‘‘return,” which is now known as 
‘the single wire system,” originated with Messrs. 
Siemens Brothers and Co., and possesses the follow- 
ing advantages : 

1. With a given sectional area of conductor the 
resistance is one-half and the cost one-half com- 
pared with the double wire system, or if the same 
weight of copper be used, the resistance of the single 
wire system is only one-fourth of that of the double 
wire. 

2. The cost of laying the wires is very small. 

3. The extreme simplicity of the fittings and 
attachments makes it easy to guard against short 
circuits in the keys and lamp-holders. 

4. The average distance of the conductor from 
the metal of the ship is very much greater than the 
distance between double conductors under ordinary 
circumstances. 

The next point worthy of notice in the Siemens 
system is the large number of branch or sub-circuits. 
No lamps are coupled direct to a main conductor, 
but branch wires are taken from the main, each form- 
ing a section of ten or twelve lamps. At every 
junction with the main conductor there is a safety 


* See ENGINEERING, vol. xxxv., p. 423, _ 
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bridge and key, and a descriptive name-plate. ; 


This arrangement reduces the effect of an accident 


to the smallest proportion and makes it a simple | 


matter to trace and rectify faults. By a judicious 
selection of two or three places from which to 
start branches, the main conductor may be kept 


almost free from joints, and we are informed that | 
in consequence of a strict adherence to this prin- | 


ciple, there has not up to the present time been a 
single instance of trouble with a main conductor. 
This possibly is due, to some extent, to the use 
of a wire specially insulated, and served with jute 
for use on ships, or, in other words, to the fact that 


the single wire has got the insulating material of | 


two ordinary wires and the jute in addition. 

The section safety bridges mentioned above are 
not arranged to protect the lamps’as is commonly 
supposed, but are made thick enough to stand a 
current much stronger than the normal, but they 
will melt with less current than is necessary to 
damage the smallest single-light wire in the section. 
The section keys break the circuit at two points 
to prevent arcs forming, and they make a very tight 
and clean contact. 

The fittings, or brackets, pendants, &c., which 
carry the incandescence lamps are chiefly noticeable 
for their simplicity and strength. Referring to our 
illustrations, Fig. 1 is a bracket suitable for state- 
rooms and officers’ cabins and with slight modifica- 
tions can be used in many positions. For instance, 
instead of the curved arm it may have a straight 
one rising from the top of the globe for attachment 
to the deck or ceiling. It is usually supported by 
an iron screw tapped into the iron deck, and serving 
also as the metallic contact required for the 
“return.” Fig. 2is a strong guarded lamp, spe- 
cially adapted for steerages ; itis fixed up witha 
‘*bayonet joint,” so that it may be easily removed 
for stowage of cargo. The act of replacing it in 
position makes the connexion to the electric circuit. 
Fig. 3 is a bracket designed principally for engine- 
rooms. It carries a Swan lamp protected by a 
strong glass shade; it also serves asa socket for 
connecting the end of a flexible double wire in con- 
nexion with a hand lamp, Fig. 4, which is chiefly used 
in repairing or examining the main engines. These 
hand lamps are attachable to any of the engine- 
room brackets, and are provided with about 20 ft. 
of flexible wire. 

The whole of these fittings have similar internal 
parts, consisting principally of a central taper peg, 
which forms the terminal of the positive conductor, 
and which makes contact with the lamp-holder by 
fitting tight in a brass socket in the lamp-holder. 
The method of securing the glass globe is ex- 
tremely simple and ingenious. Three brass fingers, 
each about j in. longer than the radius of the hole 
in the globe, support the weight of the globe, and 
a brass cover sliding on the central tubes sits on 
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the flange of the globe and holds it in a central 
position. To remove the globe it is necessary to 
raise the brass cover with one hand and with the 
other hand to push the globe to one side, when it 
falls off one of the fingers, and may then be drawn 
sideways off the other two. This device has been 
in use since February, 1882, and has nearly stopped 
the breakage of globes, which before that time was 
a serious item, partly owing to screws jarring out 
and partly to overscrewing. The globes are ‘all 
made in one mould, and are therefore interchange- 
able on every ship. 

The lamp-holder, or device for making connexion 
to the platinum loops of the Swan lamp, has two 
noticeable points; it can be removed easily from 
its socket when a new lamp has to be fitted, thus 
enabling the attendant to effect the operation care- 
fully without damaging the loops; and the sup- 
ports and connexions of the lamp are perfectly 
elastic, which protects the filament from injury from 
the vibration of the ship and maintains good elec- 
tric contact under all circumstances. 

We have given a full description of Messrs. Sie- 
mens’ system, principally because it is a system which 
may be traced as plainly in the first installation as 
in their latest, consequently every addition has been 
a progressive step towards that perfection which, it 
is hoped, will ultimately make the electric light not 
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only as cheap but as reliable as gaslight. It is pleas- 
ing to note the support which Messrs. Siemens 
Brothers and Co. have given to their competitor, or 
rather coadjutor, Mr. Swan. They adopted his 
incandescence lamp at the outset, and have probably 
been his largest customers down to the present time. 
We are informed by Mr. J. S. Raworth, of Man- 
chester, who, representing Messrs. Siemens Bro- 
thers, has had charge of the principal installa- 
tions on shipboard, that the renewal of Swan lamps 
which at first was a most serious item, is now re- 
duced to about 10 per cent. per voyage to New 
York and back. 


NOTES. 
A PHosPHORESCENT EyeE-PIECE. 

Herr Lommet, the well-known German physi- 
cist, has applied the luminous paint of Balmain to 
spectroscopy. In the plane of the cross hairs of an 
ordinary spectroscope a piece of microscopic slide 
glass is placed, one portion being covered with 

3almain’s paint or other phosphorescent substance. 
The slit of the spectrum is so modified that the 
solar spectrum is thrown on the phosphorescent 
slide after it has been rendered self-luminous by 
exposure to daylightoralamp. Becquerel’s pheno- 
menon can then be studied. The dark bands in 
the ultra red are shown to be true absorption bands 
due to the phosphorescent substance employed. A 
greenish blue phosphorescing sulphide of calcium 
gives a more vivid spectrum than Balmain’s paint. 
A plate covered with it and kept four days in the 
dark will show the bright phosphorescent ultra red 
spectrum in a beautiful manner, while Balmain’s 
paint hardly shows it after being two days in the 
dark. This application of phosphorescent bodies to 
spectroscopy was, if we mistake not, suggested a 
year or two ago by Abney. 

ARTIFICIAL GRAPHITE. 

Dr. Aron exhibited in a recent meeting of the 
Electrotechnical Society of Berlin various specimens 
of vegetable carbon made conductive and incombus- 
tible within limits by strong heating in vacuo, or in 
a neutral atmosphere. Heat appears to render 
carbon first conductive, and then at the highest de- 
grees practically incombustible. Dr. Aron showed 
incombustible wadding, paper, post-card, and other 
carbonised specimens. They resist the heat of a 
Bunsen burner, and even that of a gas blowpipe, so 
that they might be used for lamp carbons. As high 
conductivity and incombustibility are characteristic 
of graphite, carbons prepared in this way may be 
called artificial graphites, although they do not, 
under this treatment, assume the crystalline struc- 
ture of natural graphite. The electric current is of 
course very suitable for their preparation. Under 
very strong heat soot becomes a better conductor 
than graphite, and might thus replace the latter in 
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electro-metallurgical operations. It further results 
from Dr. Aron’s experiments that if the amount of 
hydrogen in a graphite really determines its com- 
bustibility, as is often asserted, the influence can 
only be due to the amount of combined hydrogen, 
as carbons did not become more inflammable by 
being rendered incandescent in a hydrogen atmo- 
sphere. 
HeatinG or Lron Cores. 

Itis remarked that in certain dynamos the cores 
of the electro-magnets gradually heat up, and their 
temperature continues to rise after the machine has 
stopped working. Various explanations have been 
offered for the latter peculiarity, one being that the 
draught created by the machine in working keeps 
the temperature down by carrying off heat, whereas 
when the machine stops the draught ceases. Others 
suppose that the Foucault currents, or the magnetic 
friction causing heat, do not cease to operate on the 
stoppage of the machine. The cause of the heat, 
whether magnetic friction or Foucault currents, is 
a moot point, and MM. Warburg and Honig have 
recently made experiments which lead them to con- 
clude that it is mainly due to magnetic friction. A 
core of iron was carefully magnetised by a coil, and 
the heat generated was exactly measured in an 
ice calorimeter. If the heat depended only on the 
electrical resistance of the iron to the circulation of 
Foucault currents, and if the coercive force of the 
iron was zero, the authors argued that they could 
calculate the heat generated by two cycles of mag- 
netisation. This they did; but the calorimeter 
showed a very different result, and MM. Warburg 
and Honig have been led to the conclusion that 
nearly 75 per cent. of the heat generated is due to 
magnetic friction. 

MakinG Resistance Col.s. 

Professor 8. P. Thompson has introduced a new 
method of making resistance coils which is likely to 
prove useful in saving time lost in adjusting the 
coil to its correct final value, though it may re- 
quire more wire. The existing method is to cut off 
a suflicient length of wire to give, say, 2 per cent. 
more resistance than is required ; then double it on 
itself, cut the wire at the bight, bare it, and solder 
a piece of copper across the naked ends. By keep- 
ing the solder soft while the wire is being tested, 
this bridge-piece of copper can be shifted until the 
required resistance is obtained. Professor Thomp- 
son’s method, which is best adapted for coils under 
10 ohms, consists in first cutting off a length of 
wire and calculating the resistance which, as ashunt 
to its resistance (R), will give the final resistance 
(r) which is required. Let the resistance of this 
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wire giving approximately this resistance (S) (say 
2 per cent. more) is then cut off, and the ends of it 
soldered to the ends of the first piece. The joint re- 
sistance is equal to the resistance r required. Pro- 
fessor Thompson also employs a new form of ‘* metre 
bridge” in his measurements. There are two wires, 
one having several times the resistance of the other ; 
and both are 2 metres long. One or other can be 
used as desired, and the same sliding contact 
serves for both. This arrangement makes the 
bridge far more useful and widens its range. When 
Foster’s method is used to give very accurate tests, 
the interchangeable coils are transposed by means 
of a mercury cup switch, which can be attached to 
the bridge. By simply shifting four copper con- 
necting pieces in the mercury cups the transposi- 
tion is effected. We may add that Mr. Shaw, of 
Cambridge, has designed aspecial key, whereby the 
same transposition can be effected by turning an 
axle, which by a series of cams makes and breaks 
the contacts necessary for the purpose. 


THE THAMES FILTER. 

THE problem of converting muddy river water into 
a clear fluid suitable for feeding boilers, and for many 
manufacturing operations, is one that constantly meets 
the engineer, and which will continue to do so with 
increasing frequency in the future, as the available 
sources of pure water grow fewer and the demand 
becomes greater. Many trades have already been 
driven far afield in search of unpolluted streams, and 
paper and bleach works may be found dotted in all 
manner of unlikely places, whose sole recommendation 
is the presence of a clean brook. If ordinary river 
water could have been purified it is certain that 
manufacturers would not have undergone the expense 
and difficulty of carrying their trades to remote dis- 
tricts, and the fact that they have done so is positive 
proof that at the time they commenced operations there 














was no process extant for the purpose. Not but that 
there have been schemes in plenty which promised 
everything that could be wished, and which, when ex- 
hibited on a small scale in the hands of their inventors, 
had all the semblance of success. The water was fed 
into their apparatus thick and dark, and ran out bright 
and clear, and the prospect was held out that this 
would, by some mystical influence, continue indefi- 
nitely. Or if the true action of a filter were recog- 
nised, and it was admitted that the suspended matter 
was retained, then some provision was made for re- 
versing the flow of the duia from time to time, but 
uniformly without success. 

If a mass of filtering material lie so close that the 
velocity of the current passing through it be reduced 
untilit can no longer hold the suspended matter, then 
it follows that it will also be too close to allow of a 
reverse current with a flushing action. If the pressure 
of the water be increased it may force a passage for 
itself through one part of the material, but all the 
rest will lie useless and filthy, until the whole of it be 
taken out by hand and be subjected to a thorough 
cleansing, after which the apparatus has another short 
period of usefulness to be again silted up and in need 
of renewal. This difficuly, has in the past, been fatal 
to all manufacturing filters, and it may be said that 
they have had no practical existence on any scale worth 
mentioning. 

All down the banks of the Thames boilers are fed by 
water bought at a heavy price from the metropolitan 
companies, or pumped from wells sunk at great ex- 
pense, while allthe time an unlimited and free supply 
of good and fairly soft water runs past quite useless, 
because it contains an admixture of soil from the 
country above. Itssoluble constituents, not regarded 
from a sanitary point of view, are much less hurtful 
than those of the water pumped from the chalk which 
is used all through Deptford, Greenwich, and Wool- 
wich, and are much more easily dealt with in the form 
of scale and deposit. All that is required is a filter 
which can be cleaned without difficulty, and which 
may be relied upon to give constant results without 
trouble, uncertainty, or serious expense. 

About a year ago we gave.an account of the Thames 
filters constructed by the Pulsometer Engineering Com- 
pany, of Nine Elms, London, and erected by them at 
the Saccharum Company’s Works at Battersea, and 
explained how successfully they solved the difficulty 
of rapid and continuous filtration for commercial pur- 
poses. At that time they were the largest filters of 
the kind in existence, and were the outcome of several 
years’ steady growth, beginning from small sizes cap- 
able of supplying one boiler, and gradually increasing 
until they were capable of feeding a large works, where 
steam was not only employed for motive purposes, but 
also for keirs, evaporating pans, and the like. 

We have now to report a very much larger and more 
important installation on the premises of the General 
Hydraulic Power Company, Limited. Of this company 
we shall have more to say in a future issue. At pre- 
sent it will suffice to explain that its object is to supply 
water at a pressure of about 700]b. per square inch 
over a large area at each side of the River Thames, 
commencing at Blackfriars Bridge and extending to 
near the Tower. Already several miles of mains have 
been laid, and many consumers are connected to 
them ; and the company’s business, although small as 
compared with what it will be, is very considerable. 
The whole of the water pumped into these mains is 
taken from the river close to Blackfriars Bridge, and 
is cleansed in the two large filters shown in our illus- 
tration on page 331, while an additional quantity is 
used for the boilers. Each of the four filters is designed 
to pass 2500 gallons per hour, and to deliver the water 
bright and clear, not, of course, equal to the demands 
of an official analyst, but sufficiently purified to 
permit of its use in pumps, presses, and lifts, with- 
out any prejudicial action, and of its passage at slow 
speed through long pipes without depositing any sedi- 
ment. At the time of our visit to the works the river 
was clearer than usual, and the filtered water was per- 
fectly bright, so that had its origin not been known it 
might have been drunk without hesitation, During a 
freshet there is a slight falling off in brilliancy, but 
that is all; nothing approaching turbidity being ever 
perceptible in the etiluent water even during the winter 
floods. 

The construction of the filters is essentially the 
same as that we have already described (see vol. xxxv., 
page 27), except that each column is really two filters, 
one placed above the other. The material employed 
to separate the solid matter from the water, is sponge 
strongly compressed between two perforated plates, 
one of which forms the upper surface ofa piston. The 
water enters each filter near the bottom, and rising 
through the layer of sponge escapes at the top, the 
tanks for the muddy and clean water having a diffe- 
rence of level of about 5 ft. to provide the necessary 
pressure. At the end of a time varying from twelve to 
twenty-four hours, according to thestateof theriver, the 
filter is cleaned, all its accumulated mud being entirely 
washed out, and the sponge returned to its original state 
of purity. To effect this the inlet valve is closed, anda 





waste valve near to it is opened, thus allowing a cer- 
tain quantity ofthe clean water to flow back in the 
opposite direction to that in which it had already 
passed through the filter. But as explained above, 
the effect of this, taken alone, would be nil, and it is 
necessary to break up and thoroughly work every 
particle of the sponge in order that it may be cleansed, 
just in thesame way as a toilet sponge when filled 
with soap requires to be kneaded between the hands, 
alternately absorbing water and having it violently 
expelled by a vigorous squeeze, until at length all 
trace of soap is removed. In the filter this effect 
is obtained by alternately raising and lowering the 
piston, allowing the sponge to expand to about twice the 
bulk it occupies when at work, and then compressing it. 
The motive power for this operation is provided by the 
high-pressure water of the installation acting in the 
small hydraulic cylinder shown at the top of each pair 
of filters. This is provided with a simple distributing 
valve by which the motion is reversed at the end of 
each stroke and the piston kept in motion for the ten 
or fifteen minutes during which the cleaning is con- 
tinued. There are a number of handhole doors round 
the sponge chamber, by which access can be gained to 
break up any lumps which may form in spite of the 
daily squeezing. 

Every care is taken in these filters to prevent them 
getting out of order if the attendant should fail to 
give them the slight amount of attention they require. 
The cylinders are lined with gun-metal, and the pistons 
lagged with wooden strips, so that they will not stick 
even if they be left unmoved for days. The sponge lasts 
for a long time, causing little expense ; and, as it con 
sists entirely of clippings and small pieces, its first cost 
is not great. 

The filtering installation at the General Hydraulic 
Power Company’s works has already been in operation 
some months with uniform success, and proves that the 
system is applicable, not only on a small, but also on 
a very largescale. The former was shown two or three 
years ago, and it was only the experience gained with 
other filtering schemes that caused any doubt to rise 
of its perfect adaptability to all purposes. Its authors 
have now obtained and utilised the opportunity of de- 
monstrating its capabilities, and if the Power Company 
succeeds in getting the concessions for which it is apply- 
ing to Parliament, its water consumption will probably 
exceed that of any private firm in the kingdom, and 
consequently its filtering installation will be on a cor- 
responding scale. 


PHILADELPHIA, April 4, 1884, 

Tue American iron trade seems to be as far from the 
expected spring activity to-day as it was a week ago. 
There is absolutely no improvement to report, except, 
perhaps, a little increase in inquiry ; consumers are still 
pursuing their hand-to-mouth policy of buying, and 
there is no immediate prospect or their departing from 
it. Sales of about 15,000 tons of steel rails are reported 
in all mills, demand being altogether in small lots ; 
prices show a strong downward tendency, and will 
have to go lower before the large orders, which are 
now held back, will be placed. Quotations are still 
given at 34 dols. to 35 dols., but some of the sales re- 
ferred to have been made at a shading from the former 
figure. Mills are beginning to be anxious for new 
business, and will probably modify their views to suit 
purchasers within a month or two. The pig-iron 
market is in a very sluggish condition ; consumers are 
ordering very carefully for current requirements ; 
prices have not actually declined, although most of 
the sales reported have been at inside figures. Mill- 
owners are making more inquiries for supplies, and if 
their offers, which are low, are accepted, some consider- 
able business will be done; but there is no certainty 
as to this. Prices are now so low as to leave very 
little profit for makers, and the companies are not dis- 
posed to make any more concessions ; inferior irons, 
however, can be had at shadings from quoted rates. 
The average prices paid for pig iron are 20.50 dols. 
for No. 1 foundry, 19dols. for No. 2, and 18 dols. for 
grey forge, though the latter has sold during the week 
as low as 17 dols. delivered. The bar iron trade is 
without any improvement. Small orders are coming 
in, but nothing is being done for future requirements. 
Quotations are 1.90 to 2 cents for refined; 2 cents 
is held firmly for best makes, but all others are very 
weak ; foreign irons are in very slight demand ; quota- 
tions 20.50 dols. to 21 dols. for Bessemer, 19 dols. to 
20dols. for 20 per cent. spiegeleisen. Scotch iron is 
in very little request ; receipts for week 800 tons, most 
of which was sold to arrive. Prices are unchanged. 
The nail mills are increasing their output, and are 
selling at 2.50 dols. to 2.60 dols., with prospects of a 
better demand in a week or two, as large building 
operations are about to be commenced. Plate, tank, 
and structural iron are active for current requirements, 
with a large amount of work in sight. Prices are 
strong for small lots, but considerable concessions are 
extended to large buyers. All kinds of sheet iron are 
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more active; old rails are wanted at 21.50dols. in 
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large lots, with 22.50 dols. to 23dols. asked. Sales of 
small lots have been made at from 22 dols. to 23 dols. | 
Scrap is dull at 23.50 dols. ‘to 24 dols. for best, with | 
cargo lots offered at 22.50 dols. 








THE STEAM YACHT ‘“‘ PRIMROSE.” 

A NEW steam yacht which has recently been built for 
Mr. G. Beer, by Messrs. A. Payne and Sons, of South- 
ampton, ran her trial trip on the measured mile in 
Stokes Bay on the 8th inst. The vessel has been built 
to the designs of Mr. Dixon Kemp, of Shirley. The 
guaranteed speed was 84 knots, but the actual speed 
obtained on the trial was 9 knots, a result that may be 





considered decidedly satisfactory considering the restric- 


tions by which the designer was bound, and the limited | 


space allowed for the machinery. The following are the 


leading particulars of the vessels : 


Length overall ... ks - 92 ft. 

ne between perpendiculars 80 ,, 

>» oLW.k. . is 75 ft. 6 in, 
Beam extreme ID &. 


Draught aft ; - _ 5 ft. 9 in. 
Mean draught... ‘ wee 5 ft. 
Area of midship section on trial 47 sq. ft. 
me L.W.L. on trial.. sia a 
Displacement ra 62.2 tons 


Area immersed surface on trial 1801 sq. in. 


Centre of buoyancy aft centre 


of length... saa — z 3.5 ft. 
Total weight of machinery, 

steam up.. be on ots 14.5 tons 
Weight of boiler, steam up... 10 


Length of boiler ... 6 ft. Gin. 
Diameter ,, — om one 7 ft. 
Heating surface ... Re ‘ 333 sq. ft. 


Grate area... cs hi 12.3 ,, 
Steam pressure on trial ... 81 Ib. 
Diameter of cylinders 10 in. and 164 in. 
Length of stroke ... oe a 12 in. 
Indicated horse-power on trial... 101 
Number of revolutions —,, ne 184 
Speed on trial 9 knots 


>ft. 3 in. 
ft. 6 in. 
264 in. 


Pitch of propeller, four blades... 
Diameter of propeller 
Vacuum 


he 


Fore and aft engine-room, length 16 ft. 
Ballast on board ss a“ 13 tons 
Coal me ‘ss sh at ane 


RAILWAY EXTENSION IN INDIA. 

On the motion of Mr. Slagg, one of the members for the 
city of Manchester, a remarkably strong committee of the 
House of Commons has been appointed ‘‘ to inquire into 
and report upon the necessities of a more rapid extension 
of railway communication in India, and the means by 
which that object can best be accomplished, with special 
reference to the report of the Famine Commissioners, and 
with due regard tothe finacial condition of India.” This isa 
large and a difficult question, but it will be seen that it is 
taken in hand by a thoroughly competent committee when 
we mention that the members of the committee are Mr. 
W. E. Baxter (chairman), Mr. A. Balfour, Mr. Bolton, 
Mr. Brodrick, Sir George Campbell, Mr. Carbutt, Mr. 
J.K. Cross, Mr. Dalrymple, Mr. William Fowler, Mr. 
Gorst, Lord George Hamilton, Mr. Jackson, Mr. Justice 
McCarthy, Mr. Onslow, Mr. B. Samuelson, Mr. Slagg, 
Mr. W. H. Smith, Mr. Stanhope, and Mr. Wodehouse. 
Some of these hon. gentlemen have held office directly in 
connexion with India, others have filled official positions 
in India, and all have for years past paid special atten- 
tion to Indian affairs, either from political or commercial 
motives, or both. The committee have already held four 
or five sittings, and we propose to give an outline of the 
inquiry so far, up to the adjournment for the Easter 
holidays. 

The first witness they examined was Sir John Strachey, 
who, as a member of the Indian Council and an old and 
accomplished Indian official, was entitled to speak with 
peculiar authority on the subject. In the course of his 
evidence he condemned the system of guaranteeing rail- 
ways in India, and he advocated as a general principle 
the construction of railways by private adventure, believ- 
ing that that was the more economical and the more con- 
venient system, although he was not prepared to say it 
was more efficient than the Government system. He 
admitted that by reason of the railways a great quantity 
of grain, which might be stored in view of famine, was 
exported to England and elsewhere, but at the same time 
he pointed out that increased railway facilities, by which 
people could find markets for their produce, would 
also increase the productive capacity of the country. 
His objection to the guarantee system rested on the 
view that the money of the people of India ought 
not to be spent for the benefit of other people, and 
also upon the consideration that companies under 
that system had no sufficient inducement to econv- 
mise. He agreed that the more rapidly railways in 
India were extended the better it would be, but with 
shrewd caution he reminded the committee that although 
there was now a surplus of 1,000,000/. there would not be 
that surplus every year, and it would not be wise to 
expend all the available money on too rapid a develop- 
ment of the railways. There was no doubt that the 
extension of the railways had largely developed the trade 
and prosperity of the Indian Empire, and would continue 
to do so, if properly managed, and he calculated that the 
saving to the people of that country through the con- 
struction of railways probably amounted to between 
30,000,0007. and 40,000,000/. Upon the question of gauge 
he said a broken gauge was a disadvantage generally, 
and in particular from a military point of view ; but he 
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also held that as there were already in existence both the 
broad and the narrow gauge it would be impracticable for 
some considerable time to come to attempt to establish a 
uniform gauge. 

The next most valuable witness examined was Sir 
James Caird, whose experience and authority upon 
Indian matters stand unquestionably high. He explained 
that he was the English member of the Famine Commis- 
sion appointed in 1878, which reported in 1880 in favour of 
the construction of 10,000 se of railway to provide 
against famine. It proposed, he stated, that the work should 
be spread over a period of 25 years, 400 miles of railway 
being constructed each year at a cost of 2,500,000/. At the 
time that recommendation was made, India was only just 
recovering from the effects of probably the most severe 
famine of the century. She was engaged in an expensive 
war, and the financial state of the country was far from 
satisfactory. Since then there had been prosperous 
seasons, the war had ended, and the finances had greatly 
improved. Independently of those circumstances the 
interest on money had considerably fallen, capital could 
be got at a much less cost than was then possible for the 
making of railways in India, and the value of rails and 
other materials had been much reduced. These were all 
circumstances which led to the conclusion that what was 
impracticable at that moment was practicable now. There- 
fore he thought that it would be quite safe for the Govern- 
ment of India to go considerably further than the 
Commission recommended. He gave that opinion not 
only for the reasons he had already mentioned, but 
because three-fourths of the people of India were engaged 
in agriculture and probably nothing was more against 
their progress than the want of diversity of employ- 
ment. The Commission thought, and he was of 
the same opinion, that the extension of railways would 
do much to increase the probability of their obtaining 
more diversity of employment to their own great benefit. 
Being asked his opinion of the despatch of the Govern- 
ment of India of January 23rd, 1883, relating to a great 
scheme for making railways, Sir James Caird said he 
understood the average cost of making railways in India 
up to the present time had been 13,500/. a mile, but pro- 
bably they could now be made for not much more than half 
the cost. The Government of India proposed that produc- 
tive lines should be offered to private enterprise, and that 
productive lines and probably unproductive lines, should be 
covered by loans, but he objected toany distinction being 
made between those two descriptions of lines, and he did so 
as a Famine Commissioner, and also in the general 
interests of India. The improvement of the country 
would be the best protection against famine. On the 
question of what system of raising capital would be the 
best if it were found necessary to make railways at an 
increased rate, Sir James Caird informed the committee 
that three plans had to be tried in India. First there 
was that of Government guarantee, which on the whole 
had been successful, although very expensive, but the 
Government took all the risk and thus secured the best 
lines and all the gain. It was a remarkable fact that all 
the best lines in India were already occupied. Of the 

olan of constructing railways on borrowed money there 
oe hardly yet been sufficient experience. The ordinary 
plan most recently tried of assisted railways did not seem 
to have been very successful. If there was to be a risk, 
the Government must accept it, for nothing could be 
more injurious to Indian finance than that capitalists 
should be induced to enter into unsuccessful speculations 
for the benefit of India. 

As to whether the Indian Government should guarantee 
these railroads either in perpetuity or for a limited time, 
he contended that while the risk should be borne by 
those who had the benefit, namely, the people of India, 
there were many advantages in the Government of India 
retaining the entire control in their own hands. He 
believed the Government of India would lay out money 
under proper direction in the most favourable way, and 
quite as well as a directorate in London. Inasmuch, he 
added, as the Government of India could not get private 
capitalists to give the money except upon such terms as 
practically to leave the Government of India in the 
position of giving a guarantee, directly or -indirectly, 
to a certain amount, he thought it was better for 
the Government to undertake for themselves the whole 
railway extension, and subdivide it amongst the pro- 
vinces. The Government of India proposed that there 
should be spent 29 millions on unproductive lines 
and 24 millions by capitalists, making 53 millions in five 
years at the rate of 104 millions a year. He thought it 
was not necessary to go at so speedy a rate as seemed to 
be contemplated by the Government to obtain what was 
really required in India for protective as well as commer- 
cial and industrial purposes. They had to consider ques- 
tions of finance and of disturbance of labour, and he ven- 
tured to say that if they could obtain 5000 miles in the 
next four years at the rate of 1250a year and a cost of 
six millions a year, that would suffice. This would be 
little more than half the amount which the Government 
recommended and therefore he assumed it would be quite 
safe. Sir James Caird expressed himself in favour of a 
uniform gauge on a through line, and further gave evidence 
as to the commercial necessity for and perspective advan- 
tages of an extension such as had been suggested of the 
railway system in India. 

In reference to the Madras lines and the Punjab and 
Delhi line, he explained that they were exceedingly use- 
ful, and mentioned the East India Railway as an instance 
of a line passing through a densely populated district 
liable to be struck by famine. He would recoup expendi- 
ture on railways, although the best lines were already 
occupied, by limiting construction to the lines most likel 
to be successful, and he would expend half the cost which 
had been incurred on the lines which had failed to pay. 





He had been told the other day by a very distinguished 
Indian officer that he had himself just completed a broad 





gauge railway at 6000/. per mile, and a narrow gauge line 
at 4000/., as compared with the old cost of 13,500/. He 
was in favour of a line from Benares to Calcutta, and he 
would complete the line from Calcutta to Bombay on the 
broad gauge. . 

Turning from this official evidence to testimony of a 
more general kind, the committee examined Mr. ‘Chap- 
man, a director of the Great Indian Peninsular Railway 
who, while agreeing that railway extension in India had 
not been so rapidly carried out as it should have been, 
urged that the Government ought not to run any risk in 
the matter. He did not admit that the restrictions which 
the Government imposed on private railways had checked 
the development of trade, but he did hold the opinion 
that asa general rule private companies managed their 
business better than Government could, as they concen 
trated their attention upon one particular object, and in- 
fused more vigour into their work. 

Some other witnesses were examined, including General 
Anderson, who attended on behalf of the East India 
Association to advocate further extension of railways, and 
Mr. J. Glover, a railway contractor in India, who spoke 
in the same direction, and the committee adjourned their 
inquiry until after Easter. 








THE TOWER SPHERICAL ENGINE. 
To THE EprTor oF ENGINEERING. 

Srr,—I understand Mr. Hearson to mean by his letter 
that as the moving parts of the spherical engine occupy 
half the sphere, therefore the capacity swept through in 
one revolution is only the remaining half. If this is his 
view, [have no doubt that a little reflection will show 
him that it is erroneous. The sphere is divided by the 
disc and blades into four compartments. Each of these 
compartments is a sector of a sphere, and one revolution 
of the engine causes it to enlarge and contract its volume 
through a certain range of angle. This range of angle is 
twice the supplement of the angle between the axes of 
the main and dummy shafts. In the engines as made, 
this supplement is 45 deg., and consequently each com- 
partment opens and closes through a range of 90deg., or 
one-fourth of the capacity of the sphere, and as there 
are four such compartments, the sum of their open- 
ing and closing is equal to the whole sphere. There 
is a small deduction from this in practice which is the 
capacity of the cylindrical hinge connecting the blades to 
the disc. As the engines are made this amounts to a re- 
duction of about one-tenth, so that the engine really sweeps 
through nine-tenths of the capacity of the sphere in one 
revolution ; this is subject to no reduction for clearance 
or anything else. In an ordinary double-acting cylindrical 
engine, the reduction due to thickness of piston and 
clearance amounts often toa quarter of the whole capacity 
of the cylinder, so that the capacity swept through is only 
14 times the capacity of the cylinder in one revolution; 
but then the cylinder is only a small part of the engine, 
the connecting rod, guide bars, crankshaft, &c., must all 
be outside the cylinder, whereas in the spherical engine 
the equivalents of these are all contained within the 
sphere. 

Yours truly, 
Breaucnamp Tower. 

19, Great George-street, Westminster, April 9, 1884. 

To THE Epitor OF ENGINEERING. 

Srr,—Messrs. Heenan and Froude in their letter of the 
27th ult. make a statement with regard to the class to 
which the above engine belongs, which taken generally is 
not correct. They are not, perhaps, aware how large the 
class is, and have had in view one or more special forms. 
As an instance, that does not involve the two weak points 
they mention, may be cited Kiister’s globoid engine, in 
which the packing though defective entirely slides upon 
the surfaces in contact with it. Taking the alleged 
second weak point, ‘‘the considerable amount of woik 
done in friction,” it is evident that the writers are alto 
gether confusing the two things, viz., piston friction and 
friction of the bearings. The piston friction of the disc 
engines they refer to may be easily compared with that 
in the spherical engine. 

Let r=radius of spherical surfaces. 
t=thickness or width of packing. 


Then it will be found that in old disc engines 
Bearing surface=2 7 r (7+?) 
In spherical engine 


‘ . 6 
Bearing surface=4 772( 1 + — 
wv 


where #=angle (acute) of the two shafts. From Mr. 


Tower's letter it is evident that 


ed 
4 
.. bearing surface=5 7m 7%, 

This would be far in excess of the former, and is in- 
directly just the very cause of the superiority of the 
spherical engine. Messrs. Heenan and Froude have 
further been anxious to claim a ‘‘ higher pair” for the 
packing of their disc, which is just what they should dis- 
claim. It is the lower packing which can alone be de- 
pended on to form a steam-tight joint, and which upon a 
more careful examination of the drawings appears to be 
provided for with great ingenuity in every part. 

Mr. Hearson’s letter fully answers the statement of 
Mr. Tower and explains why I did not call attention to 
an advantage which his engine does not possess. 

To be ultimately successful, however, the motor must 
not only have the advantages claimed for it, and which it 





evidently has, but must be economical in its use of steam. 
Indicator diagrams are needed to discuss this point, and 
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it isan interesting qucstion as to how such. are to be 
taken from a class of motor in which the increase of 
volume no longer varies directly as the travel of the 
piston from its extreme position. 

The ditliculty is by no means insuperable, and perhaps 
the inventor or makers of the spherical or other dise 
engines will communicate their views on the subject. 

H. S. HELE SHAW. 

University College, Bristol, April 15, 1884, 


“THE CREATORS OF THE AGE OF 
STEEL.” 
To THE EpitTor OF ENGINEERING. 

Sir,—As the correspondence which is appearing in your 
columns under the above heading can only answer two 
purposes, and both personally beneficial to Mr. W. T, 
Jeans, I hope he will not think me impertinent for point- 
ing out how grateful he should be to you. In the first 
place the advertisement for his book is one of such pro- 
minemce that few other means could have secured for it, 
and, secondly, only Mr. Jeans appears to doubt the 
evidence of facts regarding Mushet’s claim to the dis- 
covery of the spiegel process, hence he only can benefit by 
the discussion. However, if the result should be the 
speedy exhaustion of the first edition and the appearance 
of a second free from the errors which are attributed to 
the present one, your condescension may then prove to 
have been for the general good. 

For Mr. Jeans to quote from Sir Willlam Siemens to 
prove that manganese in the metallic state does not 
take up oxygen in the steel processes is not unlike an 
atheist who should quote from the Bible to prove that 
* There is no God.” 

if Mr. Jeans is honestly in search of the truth, and can 
free his mind from bias, let him go into a Bessemer shop 
and carefully watch the converter each time that the 
spiegel mixes with the blown metal. If he can stay long 
enough he will see very varied phenomena at the mouth 
of the converter on the coming together of the two molten 
substances, from the appearance of scarcely any flame at 
all to the issue of so large a volume, that in exceptional 
instances it becomes an explosion with streams of slag and 
metal shooting across the shop, so sudden and violent is 
the combination of the oxygen in the blown metal, and the 
carbon in the spiegel when manganese is not present in 
sufficient quantity to take up a great proportion of the 
oxygen that necessarily remains in the blown metal after 
complete decarburisation has taken place. Imagine, then, 
what would be the result of using a compound of iron and 
carbon without manganese, to re-carbonise the blown 
metal. .The shop would soon look like a battle-field. A 
compound of iron and carbon is what I suppose Mr. W. 
T. Jeans means by “‘ carbonate of iron,” as if he really 
intends to imply the use of the carbonate he is writing non- 
sense. 

I fear, however, that Mr. Jeans is for some reason pre- 
judiced against Mr. Mushet, and the continuation of this 
discussion, however clear'any arguments may be, will only 
leave him ‘‘of the same opinion still.””. The impression 
produced by his letter of the 7th inst. is that if he does 
become convinced that metallic manganese was first 
applied by Mushet in the manufacture of steel, then Mr. 
Jeans will try to prove that it is useless in the process, 
and thus show that credit is claimed for what has no 
merit. Tours, &e., 

London, April 12, 8884. KF. J. R. CARULIA. 

To THE Epttor OF ENGINEERING. 

S1r,—A letter from Mr. F. J. R. Carulla in your last 
week’s issue has in it the following remark, ‘‘ The process 
is essentially a Bessemer process with all the dangers 
attaching to it and all its difficulties,” from which I am 
led to the conclusion that if Mr. Carulla knew more of 
the Bessemer process, he would not refer to it in such 
terms. 

When the Bessemer process was first introduced, the 
soft, cast malleable metal produced by it (and now made 
by millions of tons) wa’ an almost unknown material, 
and iron makers were very much in the dark as to its 
mode of manufacture, its peculiar properties, and its 
requisite treatment ; thus many who commenced the new 
manufacture became producers of a commodity which 
they knew but very little about, while others became 
users of a material they had never seen or used before ; 
frequently treating and applying it in an_ unscientific 
manner, and without any clear knowledge of its charac- 
teristic properties, hence in its early days there were many 
failures and disappointments, all of which were debited 
to the process itself, or to the material produced by it. 

Increased experience in working the process, and an 
increasing knowledge of the nature, characteristics, and 
use of the material have long ago overcome those first 
ditficulties and disappointments, and I have not the 
least hesitation in saying that steel now made by the 
Bessemer process is produced, with as perfet regularity, 
and as good in quality as that produced by any of its 
rival processes. 

The sins of its youth, however, are not to be forgotten, 
and many besides Mr. Carulla are only too willing to cast 
a stone at a process that has served to educate both the 
manufacturer and consumer in the production and use of 
mild cast steel, and has thus opened an easy path for 
others to follow after it. It should not be forgotten that 
this pioneer process has done much for them, and for 
mankind generally, 

Yours truly, 
Sheffield. W. D. ALLEN, 





WELDING COPPER. 
To THE Epiror OF ENGINEERING. 
Sir,—If my memory serves me there was published 
some time since in ENGINEERING an article on ‘* Welding 
Copper,” in which such precautions as should be observed 
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in the ne a were duly detailed, and the composi- 
tions and recipes of various fluxes for dissolving the oxide 
were given. This article I have failed to find again ; per- 
haps some of your readers may be able to give me a clue 
to it, or describe the conditions necessary for welding 
copper according to the most recent practice. I should 
be much obliged for any hint for connecting copper to 
wrought iron, by means of suitable solders. Trusting to 
your courtesy for the insertion of this inquiry, 
I remain, your obedient servant, 
London, 8.E., April 12, 1884. F, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Piq-Tron Market.—The pig-iron warrant market 
was firmer last Thursday, and prices recovered 1d. per 
ton, making an advance of 2d. per ton over the previous 
week’s close. There were transactions on forenoon Change 
at from 42s. 2d. to 42s. 3d. cash, also at 42s. 35d. to 
42s. 44d. one month, and sellers at the close were asking 
42s. 3d. cash, and 42s. 44d. one month, with buyers near. 
Transactions took place in the afternoon at 42s. 25d. and 
42s. 3d. cash, also at 42s. 4d. to 42s. 5d. one month, the 
close being buyers at 42s. 3d. and 42s. 44d. cash and one 
month respectively, and sellers asking $d. higher per ton. 
In consequence of the Easter holidays there was no meet- 
ing of the “iron ring” again till yesterday. The warrant 
market was strong when business was resumed, and 
prices closed at an advance of 1d. per ton over last week’s 
tinal quotations. During the forenoon business was re- 
ported at 42s. 24d. up to 42s. 34d. cash, also at 42s. 44d. 
one month, and the close was buyers at 42s. 3d. cash, 
and 42s. 44d. one month, with sellers near. Busi- 
ness was transacted in the afternoon at 42s. 34d., and 
42s, 4d. cash, and at 42s. 54d. one month, and buyers 
at the close were offering the top prices, and sellers asking 
4d. per ton higher. In to-day’s market a slightly further 
advance was made, but the close was not at the best. 
Transactions took place during the forenoon at 42s. 4d. up 
to 42s. 54d. cash, also 42s. 54d. up to 42s. 7d. one month, 
with sellers asking $d. more per ton. Business was reported 
in the afternoon at 42s. 5d. and 42s. 43d. cash, also at 
12s 6$d. and 42s. 6d. one month, and subsequently there 
were sellers at 42s. 5d. cash and 42s. 65d. one month, and 
buyers at 3d. less per ton. Notwithstanding the slightly 
increased firmness, which is more apparent than real, 
there is practically no alteration to report in the condi- 
tion of the market, so far as improvement is concerned, 
and the outlouk does not improve as the season advances. 
The operations reported from day to day appear to 
grow gradually less, and what business is done is 
mostly limited to the large dealers. No doubt the 
low prices are leading to a few occasional purchases, 
but the condition of the home trade is too unsatis- 
factory to induce general business. 
home nor in the foreign demand can any change 
for the better be reported. Discouraging reports still 
continue t» arrive from the Continent and from the United 
States, but it is the steady contraction of the home con- 
sumption that is most severely felt. (Generally speaking, 
shipping iron is steady, but though the quotations show 
little change, makers are inclined to yield a trifle in order 
to secure orders. There are now only 92 blast furnaces 
blowing, one having been damped out at Glengarnock 
Iron Works. A year ago the number in actual operation 
was 111. The weekly output is now reduced about 3800 
tons. Last week’s shipments of Scotch pig iron amounted 
to 12,981 tons, as compared with 11,457 tons in the pre- 
ceding week, and 14,431 tons in the corresponding week 
of last year. They included 1500 tons to the United 
States, 845 tons to Australia, &c., 586 tons to France, 
1455 tons to Italy, 1770 tons to Germany, 955 tons to 





Holland, 310 tons to Spain and Portugal, and lesser | 


quantities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 593,519 tons, as against 594,034 tons 
yesterday week, showing a decrease for the week of 515 
tons, 

The Royal Scottish Society of Arts.—A meeting of the 
Royal Scottish Society of Arts was held on Monday 
night, Professer Swan, the President, in thechair. Two 
communications were read. The first was by Mr. D. 
Finlayson, seed analyst, who exhibited the combina- 
tion microtome in use—the subject of his paper. The 
other communnication, read by Mr. Girdwood, Moray 
Place, explained the improvements on the electric valve- 
closing apparatus invented and constructed by Mr. Tate, 
Bradford. Mr. Tate’s first contrivance was explained to 
the Society last year; and now, by means of a machine 
sent forthe purpose and varivus diagrams, the improve- 
ments on it were explained, the apparatus having become 
more compact, more simple, less capable of derangement, 
and, therefore, safer in application. 


Boilers for the Basic Steel Works.—The contract for the 
construction of seven large steel boilers required for the 
basic steel works now being erected at Wishaw by the 
Glasgow Iron Company, has been placed with Messrs. 
Penman and Co., of Dalmarnock-road. The boilers are 
to be made of basic steel, and are to be of the highest 
class, and the plates of which they are to be made will 
first be bent into form and then their rivet holes will be 
drilled by Messrs. Penman and Co.’s patent drilling 
machine. 


Strikes amongst the Ironworkers. —On Monday the 
workers employed by Messrs. Bain and M‘Corkindale at 
the Clydesdale Iron Works, Motherwell, struck work on 
learning that their wages were to be reduced 10 per cent. 
Yesterday morning, however, a meeting of the firm was 
held with a number of the workmen’s representatives, 
and the result was that the former agreed to withdraw the 
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notice of reduction, the men being allowed to resume 


work at the old rates. A strike also tuok place at the 
North British Iron Works, Coatbridge, in consequence 
of a dispute regarding extra hours on Saturday. About 
1190 hands are employed in the two establishments 
named. 


_ Harbour Improvements at Stornoway —In view of the 
rising importance of Stornoway as a fishing port, and to 
meet the increasing traffic, the Stornoway Pier and Har- 
bour Commissioners about eighteen months ago com- 
menced the extension of the old steamship wharf seawards. 
They carried on the operations latterly under the super- 
intendence of Mr. William Morison, Stornoway. The 
extension, which consists of a greenheart wharf with a 
water frontage of 540 ft. and a large square of solid earth 
and stones side of a stone sea wall, is now completed 
and ready for use during the approaching herring fishing. 
The work is very substantial, and a great improvement 
to the harbour. The largest class of coasting steamers 
can now discharge and load cargo at all states of the tide, 
and there will be room to give quay berths to four large 
steamers, while previous to this extension there was room 
for only one steamer, and it was a common occurrence to 
see last year at one time seven or eight steamers outside 
of each other. The total cost, including the cost of a 
dredging machine, comes to about 11,0007. To meet this 
expenditure the harbour authorities have issued a new 
scale of dues, which has been in force since April 1. 


New Shipbuilding Contracts.—There are a few inquiries 
for new sailing ships on the Clyde, and for vessels of that 
kind several contracts have recently been closed. Amongst 
| them there is a vessel for the ‘‘ Port” Line, two for the 
| ** Shire” Line, and one for a London firm, by Messrs. 
| Russell and Co., Port-Glasgow and Greenock. Messrs. 
Robert Duncan and Co., Port-Glasgow, have also secured 
an order fora large ship for Dunlop’s “Clan” Line, and 
Messrs. Stephen and Sons have booked another for the 
“Shire” Line. Prices are reported to be very low. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a thin 
attendance on Change at Middlesbrough, and there was 
very little business done. No. 3 g.m.b. was offered at 37s. 
per ton f.o.b. Tees, but buyers were not disposed to give 
this figure in the face of the very discouraging outlook. 
Shipments continue good and bid fair to exceed those of 
last month. The home consumption in the rolling mills 
and iron foundries is falling off more than ever, and the 
prices of manufactured iron are in consequence easier. 
Ship-plates are offered at 5/. perton and angles at 4/. 15s., 
ess 25 per cent. at makers’ works. Most of the mills are 
working irregularly and large numbers of men are out of 
| work in different parts of the North of England. 
| Engineering and Shipbuilding. —There is less doing in 
| engineering. In shipbuilding there is still great depres- 
sion. The balance-sheets of the leading shipping com- 
panies have lately imparted a feeling of despondency in 
the minds of shipowners. While freights are so bad and 
trading so dull a revival of business in shipbuilding is not 
to be expected. 


Wages in the Manufactured Iron Trade.—The award of 
the arbitrator, Dr. Robert Spence Watson, who sat at 
Newcastle on the 5th inst., to decide whether the iron- 
workers should submit toa reduction of 10 per cent. in 
| Wages, or any portion of that claim, made by the em- 
| ployers of the North of England, has not yet come to 

hand. The decision is expected every post. It is satis- 
| factory to know that both masters and men are agreed 
| that whatever may be the result of the arbitration they 








~ 





| will loyally accept and abide by the award. 


The Steel Trade.—The steel rail trade does not improve. 
Since the beginning of this year very few orders have 
been given out. The mills are rapidly completing the 
orders on the books, and unless fresh contracts are now 
obtained more mills will be laid idle. At Barrow-in- 
Furness and Moss Bay there is next to nothing doing at 
the steel works, and at Middlesbrough Messrs. Bolckow, 
Vaughan, and Co. are badly off for orders. The North- 
Eastern Steel Works are fairly well employed. 


The Cleveland Ironstone Miners.—During the first three 
months of this year no fewer than eighteen blast furnaces 
in the Cleveland district were blown out in order to re- 
duce the production. This was the result of an arrange- 
ment entered into by the Cleveland Ironmasters’ 
Association at Middlesbrough. Whether the restriction 
has accomplished what the masters desired is very doubt- 
ful. By the stoppage of so many furnaces less ironstone 
is required, and at many of the mining villages in Cleve- 
land there is considerable distress amongst the miners, 
some of whom are earning only 12s. per week. As might 
be expected under such a state of things, a number of men 
have emigrated to America and elsewhere. 


The Lead Trade.—In Weardale the lead trade is in an 
unsatisfactory condition, and a large number of men 
owing to the want of employment find it difficult to live. 


The Coal and Coke Trades.-—There is rather less demand 
for all kinds of fuel, and prices are tending downwards. 


The Salt Trade.—Very slow progress is being made 
with the new boreholes at Middlesbrough, but it is ex- 
pected that within the next week or two something 
definite will be made known about the result of some of 
the sinkings. Meanwhile Messrs. Bell Brothers, of the 
Port Clarence Iron Works, who first raised the salt, are 
successfully extending their operations, and have for 
months past been sending as much as 500 tons of salt per 
week to the chemical works on the Tyne, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Miners and Unionism.—Large 
meetings of miners have been held throughout South 
Yorkshire at which the following resolutions have been 

. passed. ‘* That this meeting is of opinion that all miners, 
whether working coal or iron, should join the Yorkshire 
Miners’ Association in order to secure all the benetits 
secured by law (both social, political, and protection of 
life), and all the benefits unsecured by law, which are 
rightly their due, and unless the miners do unite they 
cannot hope the present or any future Parliament will 
grant more than they have done, or that colliery owners 
or managers will be more lenient or generous in the 
future than in the past. We therefore pledge ourselves 
to join the Yorkshire Miners’ Association and assist in 
preserving what we have and make ourselves strong to 
secure those things we consider ours by right in the 
future.” The resolution was carried. ‘‘That this meeting 
heartily thanks the Government for bringing into the 
House Bills to assimilate the franchise in counties to that 
now existing in boroughs, and to further protect the lives 
of our seamen, and pledge them our moral support whilst 
endeavouring to pass the same into law. Further we call 
upon the members of Yorkshire to give the Bills and the 
Government their earnest and united support. That this 
meeting considers that there should be more direct labour 
representation in the House of Commons, that this meeting 
pledges itself that when the county becomes enfranchised 
to do its utmost to secure a labour candidate ; and in 
order to place ourselves in a proper position to attain our 
object, we recommend a fund be established for political 
purposes.” 

The Colliers’ Strike at Dronfield and Unstone.—Last Fri- 
day Messrs. Haslam and Harvey, secretary and assistant- 
secretary of the North Derbyshire Miners’ Union, visited 
Unstone for the purpose of accompanying a deputation 
of colliers representing those on strike at the Unstone 
and Moor Top Pits to Mr. G. Hewett, manager of the 
collieries named, to discuss and, if possible, settle the 
matters now in dispute. The ‘‘ Hundall terms” offered 
by Mr. Hewett, and which he urged would not be a reduc- 
tion of the colliers’ past earnings, but an alteration in the 
mode of w«.king only, were fully discussed, the secre- 
taries of the union showing that a reduction of a fraction 
over 2d. per ton, or upwards of 10 per cent., would take 
place in the colliers’ wages by their acceptance of the 
terms offered by Mr. Hewett. A large meeting of 
miners was afterwards held at the club-room, Shef- 
field House Inn, to receive a report of the deputa- 
tion’s interview with the manager of the collieries, 
and to decide what action should be taken thereon. The 
meeting fully endorsed the opinions expressed by the de- 
putation regarding the amount of reduction which the 
acceptance of the ‘“‘ Hundall terms” would cause in their 
wages, and expressed great surprise on being informed 
that if they accepted the terms named they would, in 
“the event of a reduction taking place in the wages of 
collieries in other parts of the district be required to make 
a still further reduction in the rate of their wages.” A 
resolution was unanimously passed rejecting the “‘ Hundall 
terms,” which it is expected will be approved by the 
Miners’ Union. 


Appointment of Engineer to the East Riding Justices.— 
Mr. George Bohn, C.E., of Hull, was appointed consult- 
ing engineer to the justices of the East Riding on Tuesday, 
at the Sessions Court at Beverley. The East Riding 
justices have consulted Mr. Bohn on a former occasion, 
viz., in connexion with the repairs of Clough Bridge at 
Bridlington. 








NOTES FROM THE SOUTH-WEST. 

Welsh Coal Shipments.—The shipments of coal from 
Welsh ports in March were as follows: Cardiff, foreign, 
624,347 tons ; coastwise, 77,635 tons. Newport, foreign, 
148,391 tons ; coastwise, 78,841 tons. Swansea, foreign, 
75,059 tons; coastwise, 62,505 tons. Lllanelly, foreign, 
5174 tons; coastwise, 11,483 tons. The corresponding 
shipments in March, 1883, were as follows: Cardiff, 
foreign, 500,956 tons; coastwise, 88,033 tons. Newport, 
foreign, 105,525 tons ; coastwise, 83,104 tons. Swansea, 
foreign, 81,206 tons ; coastwise, 82,562 tons. Llanelly, 
foreign, 3640 tons ; coastwise, 8219 tons. 

Commerce of Bristol.-—The inward tonnage from foreign 
parts to all the Bristol docks was greater by 50,651 tons 
in 1883 than in 1882, An increase of 53,643 tons accrued 
to the Bristol docks, viz., 376,921 tons against 323,278 
tons. Avonmouth increased from 164,134 tons to 174,522 
tons, showing a gain of 10,388 tons; while Portishead 
decreased from 60,124 tons to 46,744 tons, a difference of 
13,380 tons. 


Sandown (I. W.) Pier.—It is rumoured that negotia- 
tions are going on between the Sandown Pier Company 
and the Sandown Pier Hotel Company, for the pur- 
chase of the pier by the latter. The pier at present is 
only half completed, 3000/. being required to finish the 
work. In the event of the two companies not coming to 
terms, there is still a reasonable hope that before long the 
pier will be finished, as nearly the required sum has been 
offered subject to certain conditions. 

Proposed New Railway in Bristol.—The railway com- 
mittee of the Bristol Chamber of Commerce on Tuesday, 
had before it the plans of a proposed new railway under 
part of Bristol, from the Clifton Down Station of the 
Clifton Extension Railway to Canon’s Marsh. The new 
line is thus described : The Midland Railway system is 
not at present connected with the Bristol Docks, and the 
directors some time back intimated, in effect, to the 
Chamber of Commerce Committee, that they would be 
prepared to entertain the question of making such a line 





if a feasible proposal was laid before them. To Messrs. 
Munro and Son, engineers, Corn-street, was entrusted 
the duty of preparing plans, and in working out their 
scheme, Messrs. Munro and Son obviate the insuperable 
difficulties which would otherwise arise in the way of 
cutting a line through the heart of the city by proposing 
to tunnel the greater part of the distance. The line would 
be one mile two furlongs eight chains long, and the 
length of the tunnel would be 1628 yards. It would be 
entered at St. John’s-road, and terminate at the bottom 
of Brandon Hill; and the line would then cross St. 
George’s-road on the high level, and by means of a 
gradual curve would be taken round to the back of the 
Royal Hotel, College Green. Here a station would be 
erected, and for the accommodation of persons staying 
at the hotel, the station would be connected with it by 
means of a covered way. There would be sidings at 
Canon’s Marsh for timber and other goods. The height 
of the tunnel would be 17 ft. in the clear, and the inclina- 
tion of the line 1 in 55. From St. John’s-road, the tunnel 
would be underneath Alma Vale, Alma-road, Oakfield- 
road, Victoria-place, and Berkeley place. The least depth 
to the crown of the arch would be at Berkeley place, where 
it would be 26 ft., and the greatest depth would be from 
the top of Brandon Hill, viz., 150 ft. 4in. Near the 
Victoria Rooms it is proposed erect a station for the 
convenience of that locality. The line would be a double 
one throughout, and would be used for passenger and 
goods traffic. It is estimated that the cost would be 
about 90,0007. 


Coal at Machen.—The upper rock seam of coal has been 
found at the Pentwyn Colliery. About two years since, 
Mr. F. A. Woodruffe Machen took possession of this under- 
taking with the Waterloo Tin Works. The piece of coal 
in question, which has a large acreage, was found at a 
distance of about 600 yards from the Machen branch of 
the Pontypridd, Caerphilly, and Newport Railway, and 
at a level with the Rumney. The seam, which is of supe- 
rior quality, is divided into top and bottom coal, there 
being 1 ft. of clod between. The average thickness of 
the top coal is 22in., and of the bottom 2 ft. The col- 
liery, which is under the management of Mr. W. D. Jones, 
was worked about 50 years ago by the present proprietor’s 
grandfather, but that gentleman failed to reach the seam 
now found. 


Welsh Iron Shipments.—In the tirst quarter of this year 
21,141 tons of iron were shipped from Cardiff, 20,231 tons 
from Newport, 1265 tons from Swansea, and 198 tons 
from Llanelly. 


Penarth Docks.—The extension of Penarth Dock was 
formally opened on Wednesday, when one of the new 
tips was brought into use for the first time in the loading 
of an Italian vessel named the Marina Bevenuto. By the 
extension an increase of 54 acres has been secured in the 
dock accommodation, and an addition of four tips, making 
the total number of tips fourteen. To meet this exten- 
sion four lines of railway sidings and approaches have 
been laid down. There are two sidings for full wagons 
and two for empties, all gravitating. In addition to the 
new sidings a subway has been made under the old line, 
for the purpose of accommodating workmen living at 
Penarth who are employed at the dock. The whole of the 
work connected with the extension is in the hands of Mr. 
T. A. Walker, the contractor for the Severn Tunnel 
works, and it is expected to be completed in about a 
month. 


Windsor Slipways.—We learn that the contract for con- 
structing the Windsor slipways and gridiron has been let 
to Messrs. Geer and Parker, of Newport. The work will 
be commenced at once. 


The Bute Docks. —The promoters of the Barry Dock and 
Railway proposed a few weeks since to purchase the Bute 
Docks and manage them by a syndicate. The terms 
offered were, however, considered unsitisfactory, and 
Lord Bute has not been able to accept them. 


Cufarthfa.—A start may be expected with the new 
blast furnaces at Cyfarthfa early in May. 


Newport—During the past week the the steam coal 
market has not displayed any material change. The 
shipments of manufactured iron have been on a rather 
smaller scale, having amounted last week to 1319 tons to 
the following destinations: 850 tons to Soderham, and 
469 tons to Rio de Janeiro. The iron ore trade does not 
show any improvement. Last week’s coal clearances 
amounted to 53,923 tons. From Bilbao there were re- 
ceived 9364 tons of iron ore, and 4250 tons came to hand 
from other sources. 

Cardiff Corporation Water Works.—Great progress is 
being made with the new storage reservoir works at 
Llanishen. Messrs. Hill Brothers, of Beckenham, the 
contractors, hope to be able in about three months to have 
the main embankment, as well as the east and west em- 
bankments, stripped, formed, and benched ready for 
starting the excavation for the puddle trenches. There 
are about 250 men now employed on the works. 








FOREIGN AND COLONIAL NOTES. 
Queensland Railway Trafic.—Thereceipts of the Queens- 
land Government railways last year were 543,000/., being 
an increase of 120,000/. on the previous year. The number 
of miles now open for traffic is 1020. 


South Australian Railways.—An extension of the Great 
Northern Railway of South Australia from Farina to 
Hergott Springs has been taken over by the Government 
from the contractors. The line forms part of the trans- 
continental railway of the future. The cost, as per tender, 
was 97,3997. 


The German Iron Trade,—This trade still remains de- 


pressed. Orders are scarce and are obtained with diffi- 
culty. Rolled iron has been, however, in slightly in- 
creased demand of late. 


New South Wales Coal.--The quantity of coal exported 
from Newcastle last year was 1,404,810 tons, being an in- 
crease of nearly 30,000 tons as compared with 1882, 


New Zealand Towns.—The population of some of the 
wrincipal New Zealand towns is oflicially returned as 
Sites. Auckland, 27,275; Dunedin, 25,761; Welling- 
ton, 22,116 ; and Christchurch, 25,302. 

American Telegraphy.—lt is stated on ofticial authority 
that the Central and South American Telegraph Com- 
pany is now working 5610 miles of submarine cable and 
567 miles of iand line, in exclusive connexion with 20,000 
iniles of wire in Mexico, Central and South America. 

American Locomotive Building.—The Taunton (Mass.) 
Locomotive Manufacturing Company has been working 
principally of late for the Union Pacific Railroad Com- 
pany. About twenty of the company’s locomotives are 
now in use on the Mexican Central Railway. Twelve 
large freight locomotives built by the Baldwin Locomotive 
Works for the Andina Railway, in the Arzentine Re- 
public, have just been shipped to that country. No new 
foreign contracts for locomotives have been concluded this 
year by the Baldwin Company. 

Lyttelton (N.Z.) Harbour Board.—The accounts of the 
Lyttelton Harbour Board for 1883 exhibit the annexed re- 
sults: Balance from 1882, 42,980/.; receipts for 1883, 
36,3187. ; total, 79,298/. Ordinary expenditure, 1883, 
23,7301. ; harbour works, 28,419/. ; leaving a credit balance 
of 32,1497. The excess of revenue over expenditure for 
the current year is estimated at 8037/. The total assets 
of the Board, including the estimated value of works 
and improvements, are 474,516/., and the liabilities, in- 
cluding a 200,000/. loan, 227,630/., leaving a credit to 
assets of 246,886/. During the seven years of its existence 
the ordinary revenue of the Board amounted to 214,410/. ; 
the ordinary expenditure to 55,154/.; the interest and 
sinking fund to 58,952/., showing a surplus of 100,304/. 
The loan receipts amounted to 229,834/., and the harbour 
works expenditure to 297,989/., leaving a deficit of 68,155/., 
which has been met out of the surplus available from 
ordinary revenue. 

A Large Coal Owner.—The Philadelphia and Reading 
Railroad Company now owns or leases 130,000 acres of 
coal land. The value of all this vast coal wealth is ap 
proximately estimated at 130,000,000 dols. 


EXeTrer AsyituM.—-At the last meeting of the Town 
Council of Exeter, the plans and estimates for heating 
and ventilation, steam boilers, pumping machinery, 
hydrants, &c., submitted by Mr. W. W. Phipson, engi- 
neer, London, for the new lunatic asylum were accepted. 

Evectric Licut IN ouR Homes.—On Wednesday even- 
ing Mr. Robert Hammond lectured in St. James's Hall, 
upon ‘* The Electric Light in our Homes,” illustrating his 
remarks by aid of a temporary room representing a draw 
ing-room fitted with various patterns of incandescence 
lamps. 


THE River WitHAM.—The new sea channel of the 
River Witham into the estuary of the Wash is now open 
for navigation. This new channel, together with the 
enlargement of the Grand Sluice at Boston, just com- 
pleted, will materially improve the drainage and naviga- 
tion of a vast district of Lincolnshire. 

Royat METEOROLOGICAL Society.—The usual monthly 
meeting of this Society was held on Wednesday evening, 
the 16th inst., at the Institution of Civil Engineers, 25, 
Great George-street, Mr. J. K. Laughton, M.A., 
F.R.A.S., vice-president, in the chair. J. Y. Davidson 
and T, Wright were elected Fellows of the Society. The 
following papers were read:—(1) ‘‘On the Origin and 
Course of the Squall which capsized H.M.S. Eurydice, 
March 24th, 1878,” by the Hon. Ralph Abercromby, 
F.R.Met.Soc. It will be remembered that the Eurydice, 
which was a full-rigged corvette, when passing Ventnor, 
in the Isle of Wight, running free before a westerly wind, 
with all sails set, was struck by a sudden squall from the 
north-west, and before sail could be shortened she went 
on her beam ends, and the lee ports being open she filled 
and foundered. Theauthor has investigated the character 
of the weather preceding and following the day in question, 
and finds that the squall was one belonging to the class 
which is associated with the trough or V-shaped depres- 
sions. This squall, which originated in the north of 
Engiand, swept across the Isle of Wight at a rate of about 
-38 milesan hour. The V depression was of an uncommon 
class, in which the rain occurs after the passage of the 
trough, and not in front of it, as is usually the case. The 
weather generally for March 24th was unusually complex 
and of exceptional intensity, and for this reason some of 
the details of the changes cannot be explained. (2) 
‘*Waterspouts and their Formation,” by Capt. J. W. C. 
Martyr. (3) ‘*‘The Weather Forecasts for Cctober, 
November, and December, 1883,” by C. E. Peek, M.A., 
F.R.Met.Soc. This is a comparison of the weather indi- 
cated in the forecasts of the Meteorological Office with 
that actually experienced at Rousdon in Dorset. (4) ‘On 
Certain Effects which may have been produced in the 
Atmosphere by Floating Particles of Volcanic Matter 
from the Eruptions of Krakatoa and Mount St. Augustin,” 
by W. F. Stanley, F.R.Met.Soc. The author, having 
obtained specimens of volcanic dust from Krakatoa which 
was collected on board some vessels in the neighbourhood 
of the eruption, and having examined them under the 
microscope, is of opinion that such dust suspended in the 





— was quite capable of producing the recent 
remarkable sunrises and sunsets and other effects, 
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MANCHESTER STEAM USERS’ 
ASSOCIATION, 

THE annual general meeting of the Manchester Steam 
Users’ Association was held on Tuesday afternoon, April 
8, at the offices of the Association, Mount-street, Man- 
chester. In the absence of the president (Mr. Hugh 
Mason, M.P.) the chair was taken by Mr. John Rams- 
bottom, C.E. ; 

The secretary (Mr. Robert Tonge) read the following 
letter from the president : 

‘* House of Commons, April 7, 1884. 

‘‘My dear Sir,—I cannot express the strength of regret I 
feel that I am unable to come to the meeting to-morrow. 
You are aware that a most important division will take 
place some time after midnight, perhaps long after mid- 
night, and to get to the meeting I should be bound to leave 
my house about eight o’clock, and when I arrived I should 
be fit for nothing. I had laid my plans for coming down 
on Saturday last, but the very protracted debate has 
caused the division to be put off until to-night. 

‘““My colleagues on the Board have shown such generous 
kindness to me since my severe illness, about eighteen 
months since, that I am sure they will not think I 
am abusing their kindness under present circumstances. 
If I had been present 1 meant to beg of our members to 
use all their influence against Mr. Broadhurst’s bill, which 
is put down for the second reading on the paper day after 
day. It is a very bad bill in my opinion, and I have felt 
constrained to show my opinion of it by blocking it. I 
shall feel it to be my duty in the interests of all steam 
users and of all engineers and stokers to oppose the bill to 
the utmost of my power. The bill exhibits an entire want 
of knowledge of the causes of explosions, and I am sur- 
prised that a man of Mr. Broadhurst’s great intelligence 
and sagacity should seek to make such a law. I cannot 
imagine who has suggested the bill to Mr. Broadhurst. I 
dare venture to say that not five per cent. of the owners 
of boilers in the kingdom, nor one per cent. of the class of 
workmen who have the charge and oversight of boilers, 
desire such a measure. I have been an active member of 
our Steam Users’ Association for about twenty-five years, 
and have had exceptional means of knowing what are the 
causes of explosions, which Mr. Broadhurst cannot and 
will not lay claim to, and my conviction has strengthened 
with my experience that such a bill will be utterly useless 
in good results, and will indeed be positively mischievous 
if it should ever become law. If Mr. Broadhurst had read 
and studied the valuable annual reports of our Association 
he would never have dreamt of bringing in his bill. Those 
reports give an exhaustive account of almost every explo- 
sion that has taken place, and they prove that other 
causes have been at work than those which Mr. Broadhurst 
has suggested. 

“*T hope the meeting will pass a strong and unanimous 
resolution on the subject, and I shall be happy to place a 
copy in the hands of the President of the Board of Trade. 

“Tam, very truly, 
“© HucH Mason. 

‘Lavington E. Fletcher, Esq., C.E.” 

The Chairman, in moving the adoption of the report of 
the Committee of Management, stated that the Asso- 
ciation continued to make eminently satisfactory pro- 
gress, and had never been in a more prosperous con- 
dition than during the past year. The Association had 
a higher object than dividend earning. The money 
subscribed was devoted to saving human life by the pre- 
vention of boiler explosions, and the experience of the 
Association showed that a really efficient and thorough 
system of inspection was the best preventative of disaster. 
It was the plan of inspection adopted which accounted 
for the success of the Association. Referring to the 
Boiler Explosions Act, introduced by the president of 
the Association, the chairman remarked that the reports 
made under the Act were proving very useful, but still 
there was room for them to be made more thorough. If 
those reports assumed a more thorough character, one 
result ought to be to relieve the Association of a great deal 
of detail, and leave the engineer more at liberty to devote 
his attention to other points connected with steam boilers, 
such, for instance, as incrustation, carriage of fuel, and 
smoke consumption and prevention. With regard to Mr. 
Broadhurst’s bill, he thought that it asked a great deal, 
and that if it was carried out it would lead most unneces- 
sarily to the dismissal of a majority of the stokers in this 
country. One great oversight in the bill consisted in 
its omission to draw any distinction between an engineer 
at sea, who was cut off from all advice and assistance, and 
oe or stoker on land, who had advisers within 
c 


all. 

Mr. Thomas Schofield seconded the resolution, which 
was unanimously passed. 

Mr. Louis J. Crossley (Halifax) moved the following 
resolution : 

“That this meeting regards with satisfaction the working 
of the Boiler Explosions Act during the first year of its 
existence, and approves the conclusions arrived at in the 
annual report thereon, drawn up and presented to Parlia- 
ment by the Board of Trade, viz., that ‘steam boiler 
explosions are preventible, and that the term ‘‘accident” 
does not by any means apply to them;’ and further, that 
‘explosions are but seldom due to the neglect of the atten- 
dants, but in the main to the unsafe condition of the 
boilers,’ While this meeting considers that the Act 
affords great promise of usefulness, and has already done 
good service, it trusts that the reports will be further im- 
proved, so as to be of still greater public value. Further, 
this meeting trusts that, through the operations of the 
Boiler Explosions Act, the Association may, at not distant 
date, be relieved of the task it has undertaken for so 
many years, of reporting on all the explosions that occur 
throughout the United Dieedes, and thus may be more 


At the same time, however, as Mr. Broadhurst has again 
brought in his bill in Parliament prohibiting any steam 
user from employing a man, however competent and 
trustworthy, either to fire his boiler or drive his engine, 
unless he possesses a Board of Trade certificate—a mea- 
sure which it regards as uncalled for and harassing—this 
meeting considers it important that the Association should 
still vigilantly watch all legislation proposed for regula- 
ting the management of steam boilers; and while warmly 
thanking the president for his labours in getting the 
Boiler Explosions Act, 1882, passed, begs him to oppose 
Mr. Broadhurst’s bill, or any other similar measure that 
may be proposed in future.” 

A large number of letters (Mr.Crossley stated) had been 
received from members of the Association who were unable 
to attend the meeting, setting forth their views with regard 
to the effects likely to be produced by Mr. Broadhurst’s 
bill. One gentleman at Northwich, whose letter was 
fairly representative of the tone of all the other communi- 
cations, wrote as follows: ‘‘As a large steam user, working 
twenty full-sized boilers in one row, and situated in a 
district where skilled hands are very scarce, I know by 
experience the great difficulty of finding men that can at 
all be trusted with firing boilers or driving engines. It is 
my opinion that this will become almost impossible if we 
are to be restricted in our choice to men that have passed 
an examination. I have now to be satisfied with em- 
ploying one thoroughly competent man in each shift, who 
acts as foreman over our boilers, and is himself in charge 
of the feeding of the boilers, and another man who acts as 
foreman over the engine drivers, and is responsible for the 
engines. The stokers at the boilers are now looked upon 
in our works as having no more responsibility than any 
other man having to attend any other fireplace; and the 
responsibility of the engine drivers ends when they carry 
out the instructions given by the foreman. It is my 
opinion that this system, in the case of large users of 
steam and engine power, is decidedly preferable to the 
employment of a number of hands who may have just 
scraped through an examination. As to this examination, 
I cannot conceive how it is to be conducted so as to be of 
any use. The question of the safety of a boiler or an 
engine, more particularly if it has more or less suffered by 
wear and tear, involves an amount of engineering and 
mathematical knowledge which surely cannot be expected 
from a stoker or an engine driver. If it was proposed to 
put the candidates to fire a well-constructed boiler, and 
only give certificates to those who can evaporate 101b. of 
water with 1lb. of coal, this might be useful; but the 
ability of a man to answer a few elementary questions on 
the properties of steam or the combustion of fuel does not 
by any means make him a good stoker or an eligible 
engine driver. On the other hand, some of the best men 
I have come across have only been able to read with diffi- 
culty, and just able to write their names, and this leads 
me to a remark which I believe of greater importance 
than what I have said on behalf of the steam user, viz., 
the great injustice which the bill would inflict on the 
working men who now earn their livelihood as stokers and 
engine drivers, and who would, not by their own fault, 
but because this country did not until lately recognise its 
duty to educate its children, have not received even that 
elementary training which would undoubtedly be necessary 
to pass any examination whatever. If any legislation 
such as Mr. Broadhust proposes should be considered 
desirable, I am of opinion that it certainly ought to be 
delayed until this country has had 30 or 40 years of com- 

ulsory education.” He (Mr. Crossley) believed that the 
letter which he had read expressed the opinion of all large 
employers of labour. He was convinced that if Mr. 
Broadhurst’s bill became law there would be a dearth of 
engine drivers and stokers, and, as a consequence, higher 
wages would be demanded. Science and mechanical 
ingenuity had made boilers now almost self-acting, and 
probably the time would come before long when a man 
would scarcely be required to fire up. According to the 
reports of the engineer to the Association, there were very 
few explosions due to neglect on the part of stokers, and 
it might be asserted that it was not the stokers that 
wanted looking after so much as the boilers, in the matter 
of inspection. : 
Mr. Charles Heaton (Bolton) seconded the resolution, 
which was supported by Mr. James Johnston, C.E., Mr. 
J.J. Mellor (Bary), Mr. Alfred Holt (Liverpool), and Mr. 
Thomas Stevens (Bolton). 
The resolution was unanimously carried. 
On the motion of Mr. J. B. Dewhurst, seconded by 
Mr. Anthony Bower (Liverpool), the thanks of the Asso- 
ciation were given to the president, vice-presidents, and 
Committee of Management for their past services, and 
officers were appointed for the ensuing year, Mr. Hugh 
Mason being re-elected president. 
The meeting was closed with a vote of thanks to the 
chairman, moved by Mr. Adam Dugdale (Blackburn), 
and seconded by Mr. L. B. Wells (Weaver Navigation). 
In addition to the communications read at the meeting, 
letters expressing disapproval of Mr. Broadhurst’s bill had 
been received from Mr. Henry Lee, M.P., Messrs. Thomas 
Breeds and Co., Hastings; Mr.W.F.Tempest, Pontefract; 
Messrs. Charles Perks and Sons, Burton-on-Trent; Mr.T. 
T. Marks, Commissioners’ Offices, Llandudno; Messrs. 
Bindley and Co., Burton-on-Trent; Messrs. J. Margerison 
and Co., Preston; Messrs. Armitage and Rigby, Warring- 
ton; Mr. W. A. Stevens, Birkenhead; Messrs. G. and W. 
Halliday, Halifax; Messrs. Henry Richardson and Co., 
York; Messrs. Jonathan Smith and Son, Halifax: Mr. 
J. W. Owen, Hyde; Mr. G. W. Macalpine (Altham 
Collieries), Accrington; Mr. Henry R. Greg, Handforth; 
Messrs. J. and R. Taylor, Cleckheaton; Mr. John Crewe, 
Stoke-on-Trent: Mr. Joseph Mitchell, Barnsley; Mr. P. 
Benham, London; Messrs. C. Lucy and Nephew, Bir- 
mingham; Messrs. Wilson, Walker, and Co., Leeds; and 


FORCED DRAUGHT FOR BOILERS. 


On Combustion of Fuel in Furnaces of Steam Boilers by 

Natural Draught and by Supply of Air under Pressure.* 

By Mr. James HowDEN, Member. 
(Concluded from page 315.) 

In erecting the boiler for trial, I purposely made the 
conditions under which it was to work as difficult in 
regard to combustion as would ever be likely to occur 
under the most unusual circumstances in actual practice. 
The funnel was made only 15 in. in diameter and 21 ft. 
high from the firegrate. A still greater restriction was 
the limiting of the air heating tubes in the reservoir 
(through which the whole of the fire gases issuing from 
each surface have to pass to the common uptake), to four- 
teen in number of 33 in. in externaldiameter. The effect 
of these restrictions and contractions is to reduce largely 
the rate of combustion with a given pressure of air. 

With natural draught this boiler, as described, gene- 
rates steam very slowly. With 2 in. to 2} in. of air pres- 
sure a combustion of about 30 lb. per hour per square foot 
of firegrate can be reached. This rate could evidently be 
doubled with a corresponding increase in outlet area, or 
by increasing the air pressure, but the latter would be un- 
desirable where the former can be accomplished. 

Under the restricted conditions described the boiler is 
worked with the utmost ease at any rate of combustion up 
to the limit mentioned, and with absolute freedom from 
smoke. 

In the numerous trials which have been made during 
the last seven months, I have endeavoured to ascertain 
the following particulars : 

1. The rates of combustion effected by admissions of 
air varying both in quantity and pressure. 

2. The effect of different quantities and velocities of air 
admission on evaporative economy. 

3. The most favourable modes and proportions of ad- 
mission and distribution of air under different pressures. 

4, The nearest approach to perfect combustion chemi- 
pepe J at various pressures with the least possible admission 
of air. 

It will be evident that the elucidation of these various 
particulars with tolerable accuracy requires a great 
number of trials, and as each trial is frequently of five or 
six hours’ duration to insure accuracy, a great expenditure 
of time is involved. 

Though the trials have been going for the time men- 
tioned at about an average of one per week, they are not 
yet so complete as to enable me to establish definitely the 
best proportions and velocities of air admissions above 
and below the firegrate for all rates of combustion. I can 
as yet only give approximations, though the conditions 
which yield the most favourable results are more or less 
ascertained. As I mean to continue these trials, I hope 
to be able to give fairly complete statements on some 
future occasion. At present the time at my disposal will 
only allow of a few remarks describing the mode in which 
the trials have been carried out. 

In ascertaining the effect of the admission of air above 
as well as under the firegrate, trial was made with diffe- 
rent areas of apertures, and of different pressures of air 
on equal areas. For example, the trials were begun with 
a limited aggregate area in the holes of the air boxes 
inside the furnace, this area being gradually increased 
until it was found that the increased area added little to 
the rate of combustion while the evaporative economy 
became sensibly reduced. 

The admission below the grate was also tried with 
various areas of air inlet apertures and pressures, and 
their effect noted on the combustion and evaporation. 

In the course of these trials some interesting results 
were noticed. For example, when the air admissions 
above and below the firebars were regulated in certain 
proportions to each other, if the admission openings above 
were then decreased, and those below increased to about 
the same amount, a much higher rate of combustion took 
place than when the {process was reversed by increased 
admission above and decreased below. The difference 
arose from the changes produced in the balance of pres- 
sure in the furnace. 

When the pressure is relieved somewhat above and 
increased below, the air passes much more rapidly 
through the fuel in its passage to the chimney, with a 
correspondingly more rapid combustion, than it does if, 
with the same aggregate admission, the pressure is in- 
creased above and decreased below. In this case the 
current upwards through the fuel is greatly checked, and 
proportions could be so regulated that the current 
through the fuel could be nearly prevented by the pres- 
sure above. 

At the same time the admission of air above the fuel in 
proper proportions serves most important purposes, and 
contributes towards realising the highest economy. It has 
also an important effect in preserving the furnace fittings 
and firebars. I have referred to the great destruction of 
firebars caused by working with the closed ash-pit system. 
The cause of this destruction became evident to me after 
I had several trials with the new system I am describing, 
as in it the admission above the bars tempers the velocity 
of the air through the fuel from below, while the fuel is 
kept in perfect combustion above. When the pressure of 
air is entirely from below, as in the closed ash-pit system, 
with a sufficient depth of fuel on the grate and a given air 
pressure, the bars can be melted by the intense heat 
generated in the lower layers of the fuel. I find, on ex- 
amination, the firebars and air-boxes in the boiler I am 
operating with are still sharp on the corners, and as good 
now as when put in, after making with them all the trials 
I have mentioned, and consuming in some cases about 
30 Ib. of coal per square foot per hour. This is an im- 
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portant practical result in the working of furnaces with 
air under pressure. 

The chief point, economically, towards which I have 
been working in these trials, is the attainment of a high 
rate of combustion, with a minimum admission of air, 
that is, an admission as near to the theoretical limit as 
can be practically reached. This is no easy matter, and 
requires to be worked towards step by step. The trials 
would have been in great measure a groping in the dark, 
even with the appliances described, but for the apparatus 
devised to ascertain by measure the quantity of air enter- 
ing at different parts of the furnace above and below the 
firebars at the various pressures used. This device, which 
occurred to me after several trials were made, is the appli- 
cation of an anemometer, with an apparatus in which the 
same conditions as to entering and back pressures are 
created as those which exist in the part of the furnace into 
which the air is being admitted. The velocity is read off 
without difficulty, and the dimensions of apertures being 
known and temperature ascertained, the volume of air is 
exactly calculable. 

This system of air measurement, combined with chemi- 
cal analysis of the products of combustion, enables one to 
work with intelligence and certainty. These trials have 
strikingly shown the great difficulty of obtaining a high 
rate of combustion with forced blast, without admitting 
a@ most wasteful excess of air. It is comparatively easy 
to obtain a high rate of combustion, but very difficult, 
unless suitable adaptations are used, to combine a high 
rate of combustion with economy. 

In the small boiler, which I first tried with a very com- 
plete combustion, the evaporation was very low per pound 
of coal, entirely owing to the excess of air. In the pre- 
sent boiler the evaporation has already reached a very 
fair economy, though not within a considerable amount of 
what is yet almost certain to be attained. 

What has already been accomplished shows that from 
931b. to 10 1b. of water, at 212 deg., could be evaporated 
in boilers at sea, from 11b. of Scotch coal, with a rate of 
combustion of 301b. per square foot of grate per hour; 
but there are good grounds for expecting that an evapora- 
tion of even 12 1b. may yet be reached with a rate of com- 
bustion from 40 lb, to 50lb. per hour per square foot of 


ate. 
ort should be explained that the boiler I have used for 
these trials, with the furnace arrangements (see page 313 
ante), is not intended to represent the best mode of carry- 
ing out this system of combustion. It is merely a boiler 
suitable for ascertaining results under various conditions. 
There are several changes now being made in the fittings 
in the light of the results already accomplished, which 
will, without doubt, increase the evaporative economy 
without reducing the rate of combustion. 

Compared with the working of boilers by natural 
draught, the advantages which this system of combustion 
by air under pressure gives may be summed up as 
follows: 

1. Complete combustion of fuel of all qualities, under 
conditions in which combustion could not efficiently be 
obtained by natural draught. 

2. The power of regulating with ease the amount of 
combustion desired from zero to many times that possible 
by natural draught, also the capability of maintaining the 
fuel in the furnace incandescent for a considerable time 
without appreciable consumption. 

3. A great reduction in the size or number of boilers 
required to produce a given power and the capability of 
increasing the power in steamships far beyond that now 
attainable with boilers worked by natural draught. 

4. Greater economy in producing steam from the follow- 
ing causes : 

(a) From more complete combustion of fuel than is 
attainable by natural draught with a reduced admission 
of air. 

(b) From the higher temperature of the furnace arising 
from the more perfect and higher rate of combustion, and 
from the air supply being partially heated before entering 
the furnace. 

(c) From the utilisation of the waste heat of the escap- 
ing gases. 

(d) From the prevention of heat from the furnaces and 
ash-pits being radiated into the stokehole. 

(e) From the much less expenditure required to supply 
the air of combustion from a fan than is required to eed 
a column of air in a chimney to obtain supply by natural 
draught. 

(f) From preventing a cooling down of the boiler by a 
rush of cold air to the furnace when a furnace door is 
opened. 

5. Less discomfort in stoking, the stokehole being kept 
fresh and cool by the radiation of heat from the furnaces 
being prevented, and the fan drawing fresh air into it 
continuously independently of ventilators. 

6. The complete absence of the great nuisance of smoke 
in the use of steam power. 

7. The abolition of all unsightly chimneys in town 
and country now necessary for combustion by natural 
draught. 

I close this paper by giving an example of the reduction 
which (basing on the results I have already attained) 
may with safety be made in the number and dimensions 
of boilers in large ocean steamships. I take, for com- 
parison, the Oregon, the latest of the large high-speed 
Atlantic liners. The published accounts give the boilers 
as nine in number, each 16ft. 6in. in diameter, length 
18 ft., with eight furnaces, or seventy-two in all, each 
3ft. Gin. in diameter. Firegrate 6 ft. in length, making 
a total firegrate of 1512 square feet. Proposed indicated 
horse-power 12,000, assumed consumption of coal per 
indicated horse-power per hour, 2.61b. Total consump- 
tion per hour being thus 31,200 lb., or 13.92 tons. I have 
here assumed the consumption per indicated horse-power 
at 2.6lb. per hour, without inquiry, as there might be 
reasons for her owners or builders withholding this in- 





formation. It is well known, however, that the high 
speeds in these large steamers are only maintained by a 
considerable sacrifice of economy, and I have, on the 
authority of the managing owners of another high-speed 
Atlantic steamer of about same size and power, that 
2.6 lb. does not overstate the rate of consumption in their 
experience. 

am not aware that 12,000 indicated horse-power has 
been actually attained in this steamer at sea, but if it has 
it could only be attained by stoking of the most severe 
character. The enormous space occupied by these boilers 
and by the coal bunkers can easily be calculated from the 
above particulars. 

Using data already verified by actual trial, the boilers 
which, on the system of combustion, I have had the 
honour to bring before you, would easily supply steam to 
the engines sutficient to develop 12,000 indicated horse- 
power, would be six in number, 15 ft. in diameter, with 
six furnaces only in each boiler, or thirty-six in all, each 
3ft. 9in. in diameter. The firegrate 4 ft. 6 in. long, 
making an aggregate of 641.25 square feet of grate. 

The consumption of coal in the engines working from 
the boilers, I telieve I may safely assume as 1.6 Ib. per 
horse-power per hour, seeing there are engines which 
approach this rate of consumption applied with steam 
from boilers worked by natural draught, having a lower 
evaporative economy. The consumption of coal at this 
rate is therefore 12,000 x 1.6 = 19,200lb., being 8.57 tons 
per hour, or 320 lb. per minute. 

In comparing the expenditure incurred in supplying the 
air for combustion by an engine and fan in the one set of 
boilers with that incurred by supplying the same by 
natural draught in the other of these two sets of boilers, 
I will assume that the air supply to the furnace per 
pound of coal consumed is the same in both cases, though 
the reduction of the air admission is one of the chief 
objects of my system of mechanical supply. 

Assuming the air supply to the furnace to be at the 
very moderate rate of 15 lb. per pound of coal consumed, 
and that the temperature of the escaping gases of the 
boilers with mechanical supply is 300 deg. less than the 
escaping gases of the boilers with natural draught, we 
have now the means of calculating the required expendi- 
ture of each form of air supply. 

This difference in temperature I assume, because it 
would be realised in practice. One of the essential points 
in this system of forced combustion is the reduction of 
the temperature of the escaping gases to a point far lower 
than would be possible in such boilers worked by natural 
draught. 

Taking first the boiler with natural draught, consuming 
31,200 lb. of coal per hour, or 520 lb. per minute, we have 
the weight of air supplied to the furnaces for combustion 
520 x 15 = 7800 lb., to which has to be added the gaseous 
products of combustion, or the weight of coal less the ash, 
which, if taken at 74 per cent., will give 7800 x (520.39) = 
8281 ]b., as the total weight of gaseous products passing 
up the chimney per minute, from the combustion of 520 lb. 
of coal. With the specific heat of the escaping gases at 
.246, the total units of heat wasted or expended in obtain- 
ing the power of combustion by natural draught beyond 
that required to supply air by a fan (the temperature of 
the escaping gases being 300 deg. higher in the former 
case than in the latter, as explained) are therefore 8281 x 
246 x 300 = 611,137 units less the equivalent of the power 
required for the fan supply. The mechanical equiva- 
lent in horse-power of han 611,137 units of heat is 
611,137 x 772 A : 
cet ne: 2 1a - ; ourse 

33,000 14,296 horse-power. This, of course, 
supposes the total heat converted into work, and expressed 
in horse-power units. The actual value of this expendi- 
ture of heat is correctly stated in the ratio of the economy 
of the engines and boilers, which, at 2.6 lb. per indicated 
horse-power per hour, is very nearly a utilisation of one- 
twelfth of the total heat of combustion of coal of average 
quality ; therefore, 14,296 + 12 = 1191 is the actual horse- 
power equivalent of the 300 deg. of heat lost in maintain- 
ing the temperature of the funnel in the natural draught 
boilers. 

Coming now to the boilers with the mechanical supply 
of the air of combustion, and consuming 19,200 lb. of coal 
per hour, or 320 1b. per minute, and taking the weight 
of air supplied per pound of coal at 15 lb., as in the 
natural draught boilers, we have 320 x 15 = 4800 lb. of 
air supply required per minute for the combustion of 
320 lb. of oe The volume required at 60 deg., or 
13 cubic feet, per pound, is, therefore, 4800 x 13 = 62,400 
cubic feet. 

To supply this volume per minute from three fans, each 
having discharge orifices 30 in. in diameter, or 6.25 square 
feet area, giving a total area of 18.75 square feet, a 
velocity of 55.46 ft. per second is required, as 18.75 x 60 X¥ 
55.46=62,400. 

The horse-power required to supply this weight of air 
at this velocity per second is found by the usual formula, 


W.v? Here W = or 80 lb. air per second, and 


29 
80 x 55.462 
64 


= 3845 foot-pounds per second, an 


80 » i 
550 
7 horse-power nearly. This 7 horse-power is the power 
required to supply the whole air of combustion for 12,000 
indicated horse-power, supposing perfect efficiency in the 
fans, and in the engines that drive them. Assuming 
75 per cent. efficiency in the engines, and 50 per cent. 
in the fans, we have / a 9,3! and x = 18.6 
7 
as the gross horse-power for supplying the total air of com- 
bustion to the furnaces mechanically. 

This 18.6 horse-power, as against an expenditure equi- 
valent to 1191 horse-power (required to maintain a tem- 
perature in the funnels necessary to give a sufficient 
supply of air by natural draught to boilers supplying an 











equal quantity of steam), shows the vastly superi 
economy of the mechanical supply of air to boilers, if this 
air is otherwise judiciously used. The reduction in the 
weight and number of the boilers, of the space occupied 
in the vessel, and the saving of coal ina vessel of the 
power of the Oregon, and ae aggpenne ecg in other large 
steamers, by the adoption of the system of combustion I 
have endeavoured to explain, could not fail to affect the 
commercial character of these large vessels to a very re- 
markable extent. 

The considerable increase recently attained in several 
new large passenger steamers over the highest speeds 
previously prevailing, has only been reached at very great 
cost. The principal carrying part of the vessels is filled 
with boilers and coals, and the expenditure in this depart- 
ment in forcing the vessels to their speed is grievously ex- 
travagant. ‘To attempt a still higher speed with the 
present system of natural draught would be commercially 
ruinous, even if physically possible. 

Thesystem of combustion in boilers which I have had the 
honour to bring before you would not only, I believe 
permit the highest speed’ yet attained to be maintained 
with comparative ease and economy, but would also, I am 
convinced, allow of still higher speeds being commercially 
possible. 





ENGINE AND BOILER TRIALS. 

In October last Mr. Niel McDougall, chief engineer 
and manager of the Boiler Insurance and Steam Power 
Company, Limited, made a thirty hours’ test of a pair 
of horizontal compound tandem engines at Mr. John 
Ashworth’s mill, Astley Bridge, near Bolton, to de- 
termine the weights of coal and water consumed per 
indicated horse-power and the amount of water 
evaporated by each pound of coal. Each engine had 
a high-pressure cylinder 18}in. in diameter and a 
low-pressure cylinder 34 in. in diameter, with a 
stroke of 5ft. The high-pressure cylinders were 
fitted with main and expansion slide valves, the latter 
controlled by Corliss trip gear, while the low-pressure 
cylinders had common slide valves at each end. None 
of the cylinders were steam jacketted. The steam 
was supplied by two Lancashire steel boilers 28 ft. 
long by 7 ft. 6 in. in diameter, each with two internal 
flues 3 ft. in diameter, and provided with six Galloway 
tubes. The boilers were hand-fired and were worked 
in connexion with a Green’s economiser of 224 pipes. 
All the coal was accurately weighed in boxes on a 
platform scale. The water was measured in two large 
tanks specially prepared for the purpose, their capacity 
being found by actual weighing when full. During 
the trial the tanks, which were connected by separate 
branches to the suction pipe of the donkey pump, 
were filled and emptied alternately. No allowance 
was made for any coal which might be consumed 
during meal hours; there was, however, practically 
none burnt, the engines being at rest and the 
dampers down. Indicator diagrams were taken from 
each cylinder every half-hour, four Richards’ indica- 
tors being used. These were specially tested for 
accuracy both before and after the trial. 

The results of the tests are given in the following 
Table. It will be seen that the trial extends over three 
days, and part of a fourth, and that the figures below 
represent the average for the whole time. Each day’s 
work and consumption were, however, worked out 
separately, and agreed very nearly with the results 
obtained over the whole period. 


Principal Results of Engine and Boiler Trials made in 
October, 1883, at Mr. John Ashworth’s, Astley Bridge, 
near Bolton. 

( Wednesday 17th, } 
9 a.m. to 5.30 p.m. 
Thursday 18th, 


. Duration ) } 6am. to 5.30 1? ‘3 Total, 80 working hours. 


1 
of trial .. 5 } Friday 19t! 
6 a.m. to 5.30 p.m. 
Saturday 20th, 
\6a.m. to 8.30 a.m./ 
2. Mean revolutions per minute .. 47.5 
3. Mean piston speed in feet per 
minute : i es ws 475 
( high - pressure 
4. Meanindicated) ) cylinders .. 346,68 
horse power J ) low - pressure 
( cylinders .. 231.25 
Total Ae. = 577.93 
5. Mean boiler pressure per gauge. . 100.4 Ib. per sq. in. 
6. Mean initial pressures in high- 
pressure cylinders, No, 1 
engine... Ms nie oe mr x 
Ditto No. 2 engine 94.4 ss 
7. Mean ratio of expansion taking 
clearance into account .. ne 10.9 
8. Total volume swept by pistons 
per indicated horse-power per 
minute .. ~ a ns 13.04 cub. ft. 
9. Mean vacuum in condensers per 
gauge oN aii =e oe 13 375 lb, 
10, Mean temperature of feed water 
(Fahr.) before passing through 
economiser i ne a 1.1 deg. 
11. Mean temperature of feed water 
(Fahr.) after passing through 
economiser oe sai i 254 ,, 
12. Mean temperature of injection 
water (Fahr.) .. a - TE5 ws 
13. Mean temperature of discharge 
water (Fahbr.) .. éa as 1026 ,, 
14. Total weight of water passed 
through engines ‘ si 304,484 Ib. 
15. Weight of water used per indi- 
cated horse-power perhour .. 17.56 lh, 
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16. Percentage accounted for by indi- 


e a ns ep 79.2 
17. Weight of coal used for engines 
only excluding the coal con- 
sumed for banking fires and 
getting up steam .. ae as 33,300 Ib. 
18. Weight of coal used per indicated 
horse-power per hour xa 1.92 Ib. 
19, Equivalentconsumption under the 
usual working conditions, the 
feed water being taken from 
the hot-well, and leaving the 
economiser at 285 deg. Fahr. .. 1.86 lb. 
20. Weight of coal burnt per square 
foot of grate per hour .. 15.41 Ib, 
Common engine Burgy 


7 


22. Percentage of ash .. = ea 
. Weight of water evaporated per 
pound of coal] at observed tem- 


containing 5 per cent. 
of moisture owing to ex- 
posure to the rain. 

12.38 


21. Description of coal 


peratures and pressures ? 9.14 Ib. 
24. Equivalent evaporation under 
usual working conditions 9.44 Ib. 


. Equivalent evaporation from 100 
deg. at 212 deg. .. as as 9.88 Ib. 
NigEL McDove@a.t, M.I1.C.E. 
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— 1884 1883 1853 

April 8th 73 } =e 11 
»» oth 49 | 28 5 
. 10th 72 «| 31 — 
AMM Sr ss tag, * eee OP ae 10 
a es a a 15 
» 13th | 22 11 
» lsth 21 21 
Total for week aa ..| 266 143 73 

Total from January lst to) 

April 14th (inclusive) 6338 1913 916 


4138, Apparatus for the Manufacture or Produc- 
tion and Distribution of Gases and Vapours for 
| ope Illuminating, &c.: ° ur, 
Isle of Wight. (J. P. Gill, New York, U.S.A.) (28. 48 Figs.) 
—The principal elements in the apparatus are two chamber vessels 
or cupolas connected above and below by pipes. Each cupola 
has a closed fire chamber underneath, a grate above the fire 
chamber adapted to support loose mineral or carbonaceous 
materials, an opening for the admission of such material, a 
valved smoked passage, and pipes for the admission of hydro- 
carbon, steam, air, and gases, into the upper part of the cupola, 
and into the fire chamber, whereby the cupola may be alternately 
heated and made to vaporise the hydro-carbon, and form a mixed 
vapour or gas. The process consists in passing, under automati- 
cally regulated pressure, and in a downward direction, com- 
mingled superheated steam and hydro-carbon vapour through 
incandescent incombustible mineral or metallic substances heated 
ina vertical retort made steam-tight, and of sufficient strength 
to withstand a high pressure. This specification extends to forty- 
three pages of closely printed matter, and contains forty-four 
claims. It is too lengthy for satisfactory abridgment. (August 
28, 1883). 

4244. Preventing or Lessening Damage to Ships 
from Collisions: J. H. Grell, Hamburg. [4d. 6 Figs.|— 
Horizontal ropes are drawn tightly around the hull of the vessel. 
and the ends connected together. One, two, three, or more ropes 
may be provided according to the size of the vessel. Vertical 
ropes may be attached to the stem, and their extremities fixed to 
the top of the stem and near the water line, the ropes being 
secured by angle irons or wire or cord clips. (September 3, 1883). 

4247. Telephone Transmitters: C. A. on, 
London. (D. Drawbaugh, Eberly’s Mills, Penn., U.S.A.) (8d. 
12 F'igs,]—In these transmitters a loose electrode rests upon and 
between two other fixed electrodes attached respectively to a 


























diaphragm, and to the case or other support. Referring to the 
illustrations, on the front side of tne diaphragm E is placed a layer 
of cotton, felt, wool, or other similar elastic material, which acts 
as adampening pad to destroy false or secondary vibrations. A 
metal bracket H is attached tothe rear side of the diaphragm, and 
in it is placed an inclined block of carbon, which block is insulated 


Cowes, | 





at its ends from the bracket H. A similar bracket K and carbon 
block is secured to the backboard A and inside the case B. A 
third piece of carbon L rests upon the inclined sides of the blocks 
in the brackets H and K. The bar M prevents the carbon L 
from falling out of place. The circuit passes, as shown in Figs. 1 
and 2, from N by a conductor to primary of induction coil 0, 
thence to bracket K and through the carbon blocks to bracket H 
and diaphragm E, contact plate P and terminal N!. The secon- 
dary circuit passes as shown in Fig. 1 to the terminals Q Q! and 
RR. In another arrangement the brackets H and K are secured 
to two diaphragms, the sound waves being conducted to the rear 
of the back diaphragm by means of an annular sound reflector 
surrounding the casing. Theinduction coil passes through a hole 
in the back diaphragm. In another arrang t a per t 
magnet of L shape is attached to the backboard, and has attached 
to one of its ends a core-piece forming the core of the electro- 
magnet or induction apparatus. A flat bar, secured to the dia- 
phragm and forming the armature of the electro-magnet or induc- 
tion apparatus, when the diaphragm is in place, comes in contact 
with the other end of the magnet and thus becomes a polarised 
armature. (September 4, 1883). 


4248. Crucibles, Muffies, &c.: H. E. Newton, 
London. (7. Egleston, New York, U.S.A.) (6d. 1 Fig.J— 
The interior surface of the crucible is made essentially of basic 
refractory material, and the exterior surface essentially of acid re- 
fractory material. Or the two surfaces may be of differently consti- 
tuted basic materials, (September 4, 1883). 


4260. Gas Engines: A. M. Clark, London. (Economic 
Motor Co., New York, U.S.A.) (6d. 9 Figs.J—This relates to 
that class of engines in which an explosive mixture is drawn into 
the cylinders during the early part of the stroke and subsequently 
exploded, the expansion of the gases propelling the piston during | 
the remainder of the stroke. Referring to the illustrations, the | 
igniter V is formed of a disc of platinum supported at its edges by | 
a non-conductor of heat and maintained in astate of incandescence | 
by a blowpipe flame U. The igniter can be adjusted vertically. | 
An air pump driven by the engine serves the; double purpose 
of a governor to the gas supply of the engine and of supplying 
the blowpipe with air. The piston of the air pump has a valve 
opening inwards. The cylinder of the air pump is divided by a 
horizontal partition into two compartments, the lower one forming 
the air reservoir, the air being forced through a valve in the parti- 




















tion. The bottom of the air reservoir consists of a flexible dia- 
phragm clamped by its edges between collars and serving when 
the pressure increases to contract a rubber tube connecting the 
gas bag with the regulator valve. An air outlet from the reser- | 
voir leads to the blowpipe U and is also provided with an adjust- | 
able outlet to the atmosphere. The slide valve K is formed of two | 
independent adjustable pistons admitting of regulating the admis- | 
sion of gas (from the port O) and air (from the port y) and the ex- | 
haust of the products of combustion (from the port g) independent | 
of each other. The valve cylinder is connec! by a tubular con- 
nexion 7 with the concave bottom M of the working cylinder, | 
which bottom is filled with broken pumice stone. The admission 
of air is regulated by means of the air check valve N, the lift of the 
disc v being regulated by means of the screw X. A check valve in 
the gas and air supply, prevents the heat:from passing back from 
the cylinder and reaching the gas and air check valves. An auto- 
matic cut-off operated by an ordinary governor shuts off the gas 
supply as soon as the engine stops. (September 4, 1883). 

4268. Excavators: W. F. Batho, London. (8d. 12 
Figs.|— The blades of a four-bladed excavator are provided with 
lever arms, and are pivotted in pairs to a boss, one pair being 














pivotted at right angles to the other, and in different horizontal 





planes. Motion is given to the apparatus by means of a chain 
attached to the collar connected to the rods which open the blades. 


Catch gear is employed for closing the blades. The blades of a 
two-bladed extractor are constructed with lever arms pivotted to 
a boss and connected to crossheads working in guides. The 
motions are given by chain and trip gear as in the four-bladed 
extractor. Referring to the illustration, a side view of a four- 
bladed extractor, a a are the blades, c c the lever arms pivotted at 
eto the boss f. The other two blades are pivotted at g, the axes 
eand g being at right angles to each other. The links h h are 
attached to the collar i and to the lever arms for closing the blades, 
The links j are attached to the collar & and to the blades for open- 
ing the same, The collars slide on the guide rods 1, (September 
5, 1883). 

4272. Apparatus for Removing Dirt, Snow, &c., 
from the Rails of Tramways or Railways: R. D. 
Jones, Liverpool. (6d. 3 Figs.)—This consists of a scraper 
pivotted preferably in front of the wheels, and keptin position by 
a counterbalance weight or equivalent. The scraper working in 
one rail is controlled, and is free to rise and fall, independently of 
that in the other rail, and at the same time the scrapers are main- 
tained ata given distance apart. (September 5, 1883). 

4273. Pumping Engines: H. Davey, Leeds. (6d. 
9 Figs.J—The steam piston is connected to one end of a sway 
beam, the other end of which is linked to a fixed fulcrum, and the 
middle is pivotted to the pumping beam, so that while these con- 
nections serve asa parallel motion to the piston the mouth of the 
pit is not obstructed by the cylinder. The illustration shows the 
method of connecting the pistons of both the high and low-pres- 
sure cylinders of a compound engine to a pumping beam which 
may work pumps in two adjoining pits. In order to vary the cut- 
off without altering the time of opening the valves to steam, a 


























moved by the combined action of a subsidiary steam cylinder and 
cataract, while its other end receives motion from the engine 
shaft and a second shaft, receives motion from the motion of the 
engine pistons alone. Levers on the first-named shaft are 
pivotted to other levers that actuate the valves, and are con- 
nected to armson the second shaft. Arrangements for applying 
this valve gear to vertical compound engines as above described, 
and to horizontal compound pumping engines in which the cy- 
linders are in line with one another, are described and illustrated. 
(September 5, 1883). 


4276. Electrical Switches, Chiefly Desi 
Use with ae Apparatus: H. . L . 
London. (C.W. Holden, Boston, U.S.A.) [ls. 2d. 26 Figs.J— 
The telephonic receiver is carried by a lever or arm arranged to 
be moved forward and backward upon another arm in such a 
manner that the movement of the lever in one direction discon- 
nects the call circuit from the main line, brings into circuit the 
receiver and secondary circuit of the transmitter, and completes 


at ( 


ps 


ed for 





the primary local circuit of the transmitter, and inthe other direc- 
tion disconnects the receiver and transmitter and restores the 
call circuit. The movement of the arm for operating the circuit 
connections is arranged to operate the signalling device at the 
central station. Referring to the illustration, the receiver B is 
clam to an arm J pivotted upon a support K jointed to an 
adjustablestandard L. The terminal 1 is carried by the support 
K, and the terminals 2 and 3 by the lever J. This specification 
extends to nineteen pages of closely printed matter, and cannot be 
satisfactorily abridged within our limits. (September 5, 1883). 


4281. Electric Lamps: J. R. P. Wallace, Dis- 
tington, Cumberland, and F. Cherry, London. [éd. 











5 Figs.)—The length of the arc and the feed of the 
carbon electrodes are regulated by the armature of a single 
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shunt electro-magnet. Referring to the illustration, the carbon 
D is forced towards the carbon V, by- means of a counter- 
weight K, connected to it by a cord passing over the pulley I; 
the axis of the pulley I is connected with a train of wheels, and 
when the escapement wheel is liberated from a catch, the carbon 
D is fed forwards. The carbon D slides in the tube E and is fixed 
to the carrier F to which the cord is attached. The tube E is 
insulated from the frame of the lamp and connected to the in- 
sulated terminal S. The carbon guide L is insulated from the 
cover B and is fitted with a spring tongue or brush M to secure 
perfect electrical contact between the guide and the carbon. The 
carbon V is supported by its carrier W, which is free to slide up 
and down in a tube X screwed to thecover B. The carrier W rests 
upon the free end of a spring and along with the armature Y 
is pressed upwards when the armature is not attracted by the 
shunt magnet Z. An adjustable stop prevents the armature 
coming in contact with the poles of the magnet Z. A trigger or 
catch for releasing the escapement wheel to allow of the feed of 
the carbon D is attached to the armature Y and is so shaped as 
to slide to a certain extent against the teeth of the escapement 
wheel so as to allow the carbon V to have an independent move- 
ment within certain limits without affecting the carbon D. The 
action of the lamp is as follows: The current being switched on 
and the carbons not in contact, the shunt magnet attracts the 
armature Y and the carbon V is drawn towards the carbon D. 
Should the movement of the carbon V be insufficient to bring the 
carbons in contact, the escapement is released and the carbon D 
fed into contact with the carbon V. The current then passes 
through the carbons, the armature Y is released, and the carbon 
V rises and strikes the arc. As the length of the arc increases, 
the carbon V is drawn towards the carbon D until the escape- 
ment wheel is again released, when the carbon D will be fed for- 
wards. A flyer is provided on the axis of the escapement wheel. 
(September 6, 1883). 


4282. Asbestos Packed Cocks, and the Process of 
Packing the Same: J. wrance, London. [éd. 
4 Fiags.)—The fibres of asbestos are coated with india-rubber 
mixed with material for vulcanising, so that when the asbestos is 
caulked into the grooves of cocks, the influence of heat vul- 
canises the rubber and cements the fibres and prevents them 
being blown out by the current of the fluid passing through the 
cock. (September 6, 1883). 


4283. Construction of the Saloons of Steamships; 
J. R. Thomson, Clydebank. [6d. 2 Figs.]—The roof of the 
saloon is formed with one or more arches carried through the 
deck, the object being to provide increased ventilation and light, 
(September 6, 1883). 


4288. Middlings Purifiers and other Separating 
Machines: W. P. Thompson, London. (Ff. 4. Price, 
Barnawartha, Victoria). (6d. 6 Figs.]|—This comprises a screen 
for agitating the pulverulent matter, a fan below the screen 
arranged with special contrivance for distributing the air currents 
equally over the screen bottom, and an arrangement of travelling 
brush to keep the sieve clean. A guided brush bears upon the 
sieve with its bristles pointing in a direction oblique to the surface 
of the sieve, but in a plane perpendicular to the surface of the 
sieve and parallel to the direction in which the sieve reciprocates. 
The fan has an opening provided with a grating or series of adjust- 
able openings arranged so as to regulate the blast to the various 
portions of thesieve. (September 6, 1883). 


4289. ioe for Railways, &c.: A, E.Ragg, Ches- 
ter. (8d. 10 Figs.J—A cap and side tubes are fitted toa metal 
chimney as in the ordinary hurricane lamp. An air chamber is 
fixed upon the lower part of the chimney, and its top is affixed to 
the air tubes. Two opposite glasses or lenses are fitted at oppo- 
site ends of a bonnet or truncated cone passing through the 
chimney, the lenses being opened and closed like a watch glass. 
Rows of horizontal and vertical holes are formed in the upper 
annular part of the air chamber. In order to prevent a down 
current putting out the lamp, a cylinder or truncated cone delivers 
the products of combustion at a short distance below a plate 
through which are guarded perforations and exit tubes. (Sep- 
tember 6, 1883). 


4290. Rotary Engines: H.C. Bull, Liverpool. [6éd. 
12 Figs.;}—The compound and reversible rotary engine comprises 
a vessel having flat sides and a semi-cylindrical top and bottom, 
and in which are placed four barrels, each provided with four or 
more movable pistons, which are connected together in pairs 
through the barrel. The vessel is divided into two parts by a 
diaphragm forming the high-pressure and low-pressure chambers 
respectively. The steam and exhaust ports are five in number, 
and are arranged side by side in the engine valve face, the two 
outside leading to each side of the high-pressure chamber, the 
intermediate ports leading to each side of the low-pressure cham- 
ber, and the central port serving as the exhaust port, The revers- 
ing valve works on the engine valve face, and has two through 
ports, one at either end, and two concentric internal ports. The 
admission valve is placed over the reversing valve, and consists of 
a flat plate having a central opening. Two triangular blocks pass 
into each chamber, one on each side, and are so arranged that one 
in each chamber is moved up to the barrels, the other two being 
drawn away by the same movement. To reverse the engine these 
blocks and the reversing valve are simultaneously reversed. The 
packing of the pistons is also described. (September 6, 1883). 


4291. Gas Engines: C. H. Andrew, Stockport. (6d. 

. 5 Figs.J|—A check valve is fitted in the passage between the com- 
bustion chamber andthe slide valve. Directly the charge is com- 
pressed the check valve closes and severs the connection between 
the main charge, and a portion of the charge is left in the passage 
at atmospheric pressure. This portion is ignited, raises the check 


valve and fires the compressed mixture, the check valve 
being immediately closed. Referring to the illustration, the 
charge is drawn in —- the passage }, port c, passage a2, 
and check valve d tothe cylinder. During the compression, the 
hole el in the slide comes over the passage f in the valve cover, 
and gas passes from the supply pipe fl into the pocket e, where it 





is ignited at the master light h, a current of air being admitted 
through the opening in the valve cover, The explosive mixture 
in the passage a? is exploded by the flame in the pocket e, and 
raises the check valve d, when the main explosion takes place. 
(September 6, 1883). 
4293. Operating Corliss Valves of Motive Power 
es: J. Musgrave, Bolton, (8d. 7 Figs.j—The 
spindle is passed through a stuffing-box at each end ; the ordinary 
levers for actuating the valve are secured to one end of thespindle, 
and at the other end is a loose collar with an eccentric ring on its 
periphery which rests against a fixed collar on the valve spindle. 
The eccentric ring lies in a recess cut in a stationary bracket sup- 
porting the bearing of the valve spindle and collar. The valve 
spindle projecting through the collar has a lever with a pawl acting 
on ratchet teeth on a wheel secured to the loose collar. When the 
valve is operated to open or close the port, the lever and pawl 
cause the ratchet wheel and eccentric to make part of a revolution, 
and the eccentric ring gives the valve spindle a traversing motion 
lengthways of the port. In a modification the ratchet wheel is 
dispensed with, the ends of the valve and the inner face of the 
stuffing-boxes being inclined at an angle to the valve spindle. 
(September 6, 1883). 
4294. Barrels of Firearms: P. A. Bayle, Paris. (4d. 
1 Fig.J—A contraction formed of two coned surfaces joined end 
to end is formed at a point in the length of the barrel. The 
advantages are stated to be, the diminishing of the recoil, greater 
initial velocity, and greater precisicn of firing. (September 6, 
1883) 


4296. Steam Boilers: P. A. Bayle, Paris. [6d. 4 
Figs.)—The furnace is formed of three concentric cylinders. The 
innermost A, open at both ends, acts as an automatic injector of 
atmospheric air into the upper part of the furnace, and causes a 
current to rise through the other two cylinders, which also open 
atthe bottom. The upper part of this cylinder is bored with 
holes or fitted with vertical iron bars, or consists of a short cylinder 
of fireclay bored with holes. The second or middle cylinder B 





finishes in ‘ts —- with holes or with vertical iron bars, 
the fuel being placed on an annular horizontal grate between the 
two cylinders Aand B. The third cylinder C envelopes the two 
others, and is surmounted by a truncated cone D. An inverted 
cone E is placed over the cone D, and in horizontal boilers is 
curved as shown. The tubes of the boiler are continued at the 
same divergent angle as the cone E. This cone terminates in the 
T. The boiler surrounds these cones. (September 6, 
1883), 

4297. Sapperts or Holders for Telephonic Instru- 
ments, &c.: H. H. e, London. (C. W. Holden, Boston, 
U.S.A.) (10d. 20 Figs.J|—This relates to supports of telephonic 
receivers and transmitters by which the receivers and transmitters 
can be adjusted horizontally and vertically independently of each 
other. The holders are jointed, so as to be swung on separate 
centres in planes at an angle to each other, to separate tele- 
scoping arms. The supports receive, guide, and protect the con- 
necting wires. (September 6, 1883). 


4301. Machinery for Splicing or Preparing Pieces 
of Leather for Splicing: $ Haley, Leeds. (6d. 
8 Figs.)—The apparatus is designed to taper the ends of the pieces 
of leather, and comprises a roller composed of a series of metal 
rings mounted side by side upon an axis. This roller rests upon 
the leather during the cutting operation, and is supported on its 
upper surface by an elastic roller which yields to any inequality of 
theleather. The leather is held and drawn through the rollers 
against the edge of the knife by means of a hollow cylinder 
mounted loosely upon a shaft, and having a longitudinal groove. 
An arrangement of racks and pinions for setting and adjusting the 
wedges for supporting the inclined table at any desired angle is 
described. (September 7, 1883). 


4303. Pneumatic Hammers or Stamp Mills for 
Crushing Ores, &c.: C.Sholl, London, [td. 5 Figs.)— 
This relates to stamp mills in which atmospheric air is employed 
as a cushion for the hammer or stamp. The cylinder is made in 
two parts rigidly united, and is lined with a metallic alloy to 
diminish friction. Air is admitted by means of longitudinal slots. 
A perforated water pipe is arranged above the coffer, and has 
branch pipes extending between the cylinder and its guides, A 
spring may be substituted for the air cushion. The cylinder and 
stamp may be formed with a central tube, through which the ore 
can be fed. (September 7, 1883). 


4314. Valve Dip-Pipe for Hydraulic Mains in Gas 
Works, &c.: J. H. Lyon, Cosham, Hants. [6d. 4 Figs.|— 
A rod is secured to the lower end of the dip-pipe, and moves freely 
in a tube tightly secured to the flange of the branch pipe, or to 
the cover of the main, while the lower end of the tube is deeply 
sealed in the liquid. By means of the rod the valved dip-pipe can 
be actuated without the use of a stuffing-box. (September 8, 1883). 


4317. Rails and Sleepers for Railways: J. A. R. 
Main and J. Dick, Glasgow. [6d. 9 Figs.|—Depressions 
are formed in the tops of the sleepers to receive the bottoms of 
the rails, and the sides of the depressions confine the rails and 
receive a large part of the lateral strain. Several modes of fasten- 
ing the rails are described and illustrated. (September 8, 1883). 


4318. Burner for Combustion of Liquid Hydro- 
Carbons: M.F. Perry, West lepool. (4d. 4 Figs.) 
—A steam-pipe terminates in an annular adjustable nozzle, and 
around it isa pipe inclosing an annular passage through which 
the liquid fuel passes to an adjustable annular nozzle surrounding 
the steam nozzle. A pipe conducting air to the centre of the 
nozzle may be provided within the steam pipe. The pipe is 
mounted ona bracket by a joint provided with passages through 
it, and which may act as a stop-cock. (September 8, 1883). 


4321. Hydraulicand other Pumps: W.H. Watson, 
Leeds. (6d. 6 Figs.J|—A split ring or rings are employed on 
the cylinder or barrel end, and round the pump rod. Each ring 
is made to fit close to the pump rod by external pressure. Re- 
ferring to the illustration, the rings ¢ are made slightly conical, 





and overthem is fitted a cap d, the interior of which is tapered to 





correspond to the taper of the rings. The cap is tightened down 
by means of the bolts 7, (September 8, 1883). 


4334. Permanent Way of Tramways: J. Y. John- 
son, London. (H. G. Geveke, Amsterdam. (6d. 5 Figs.)— 
Grooved rails are secured by means of cramps or dogs and bolts to 
trough-shaped longitudinal sleepers of trapezoidal section main- 
tained at the proper distance apart by means of transverse tie 
bars. (September 10, 1883). 


4339. Furnaces and Arrangements for Consuming 
Smoke: C. Edmeston, Manchester. (6d. 4 Figs.|—The 
gases from the furnace are returned and again passed over or 
through the fire combined with more or less air. A fan or blower 
draws the gases from the flues and passes them over or through 
the fire. Suitable dampers are provided for causing the gases to 
pass from the flue from which it is being drawn to the fire of the 
furnace over which it is to pass. If two furnaces are worked to- 
gether they are supplied with fuel alternately and the gases from 
the furnace last supplied are passed into the other furnace. 
(September 11, 1883). 


4340. Apparatus for Cleaning or Scrubbin 
Sides or Bottoms of Ships Afloat: D. Hunter, oon, 
Ayr. (6d. ‘7 Fiys.)}—The apparatus consists of a jointed or 
articulated frame carrying a brush, scrupper or scraper, which is 
provided with means for holding or forcing it when in operation 
against the surface to be cleaned, and for enabling it to over-ride 
projections on the hull. (September 11, 1883). 


4345. Galvanic Batteries: E. P. Chaimsonovitz 
and T. Rowan, London. (4d.)—The negative electrodes are 
made of litharge or oxide of lead, or of spongy or porous lead 
either alone or pasted on a framework of lead. The positive elec- 
trode is formed of zinc. The battery is excited by a solution of 
sal-ammoniac or other saline salt. (September 11, 1883). 


4361. Apparatus for Preventing the Corrosion and 
Fouling of the Bottoms of Iron and Steel 
Metal Sheathed Wooden Ships, &c.: J. B. Hannay, 
Glasgow, [(4d.)—One or more plates or blocks of zinc of 
comparatively small size is secured to the iron sheathing so as to 
be immersed in the water. The zinc should be soldered to the 
iron. (September 12, 1883). 

4377. Excavators: C. Pieper, Berlin. (C. and H. 
Vering, Hanover). (8d. 10 Figs.}—This relates to excavators 
by which earth is excavated and conveyed by transporting trucks 
and the objectsare : (1) to construct the machine so that it may be 
controlled by one attendant ; (2) to provide the bucket chain and 
bucket ladder with springs adapted to prevent undue concus- 
sions ; (3) to construct the lower tumbler and the buckets so that 
they will be better supported than is usual during their digging 
operation ; and (4) to provide means for preventing the earth from 
falling over the inner edge of the buckets. (September 13, 1883). 


4454. Wrenches: H. J. Haddan, London. ((. A. 
Blomquist, T. Buskirk, and A. J. J. Machen, Toledo, Ohio, 
U.S.A.) [6d. 3 Figs.)—The sides of the shank of the stationary 
jaw are provided throughout their length with ribs, the sliding 
jaw carrying sleeves having corresponding grooves, Transverse 
teeth are formed in the face of the shank. The sliding sleeve has 
outwardly projecting flanges and a transverse slot, in which slides 
a toothed block. A lever is pivotted between the flanges and has a 
thumb piece, an outwardly extending arm resting against the 
underside of the jaw and pivotted connection between its upper end 
and the toothed sliding block, which is fitted in a recess in the 
upper side of the lever. Aspring is arranged to force the thumb 
piece outwardly. (September 18, 1883). 


4525. Screwing Apparatus: J. Heap, Ashton-under- 
Lyne. [6d. 5 Figs.)—The dies are set up by means of a ring 
formed with an internal hollow conical surface and with an ex- 
terior screw thread seating ina screwed recess, A diagonal groove 
is cat across the threads of each die. The screwed ring serves to 
keep the covering plate in position. (September 21, 1883). 


4607. Apparatus for Converting Vibrating or Reci- 
lr cag Motion into Rotary Motion: A. M. Clark, 
ondon. (4. W. Bush and C. R. Roberts, Boulder, Color., 
U.S.A.) (4d. 4 Figs.]}—This comprises a double connecting rod 
and a pair of reversely acting pawl arms acting on the internal 
surface of a wheel rim. A spring arranged between the two parts 
causes one pawl to go backward with relation to the rim of the 
wheel to the point of its re-engagement while the other paw! is 
a the wheel forward to its point of release. (September 27, 
883). 

5084, Couplings and Unions: S. Roberts, Tun- 
bridge Wells, Kent. [4d. 6 Figs.)—This consists in means 
for uniting two flanges. Two studs having slots or cuts are fixed 
upon one flange and pass into holes in the other flange. A wedge 
plate is passed over the studs, and upon being slightly turned the 
union is completed. (October 25, 1883). 


5864. Working of Engines Driven by Combined 
Steam and Compressed Air and Apparatus Used in 
Connexion therewith: W. R. Lake, London. (H. EF. 
Depp, Sedalia, Missouri, U.S.A.) (6d. 4 Figs.)—The method of 
working consists in admitting steam from the boiler into the com- 
pressor engine cylinder, omg meg it into the main cylinder, and 
admitting additionalsteam into the main cylinder, and then ex- 
hausting the combined steam and air into a casing surroundin 
the pipes containing the compressed air, the feed water an 
waste lubricating water from the compressing cylinders, (De- 
cember 26, 1883). 


5946. Tramway and Railway Wheels, &c.: R. 
Hadfield, Sheffield, (4d. 4 Figs.]—The wheel is cast in two 
parts, the tyre and arms heing cast in one piece, the nave or centre 
forining the other piece. These two parts are bolted together, the 
arms and the nave having L-shaped (in section) extensions which 
fit together. (December 31, 1883). 


the 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 


United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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CANADIAN PACIFIO RAILWAY. 
No. IV. 
PROGRESS OF THE WORKS. 


Tue construction of a railway through a new 
country in advance of the population, presents an 
entirely different class of requirements than when 
the same operations have to be performed in a 
settled district. Even the few permanent in- 
habitants that follow in the wake of the track- 
layers, or anticipate by a few miles the progress of 
the parties engaged in the grading, are themselves 
so short of every convenience, so absorbed with the 
struggle for bare existence during the first year or 
two of their start in the wilderness, that they are 
completely useless for any assistance to the work ; 
they have nothing to sell, they have no agricultural 
produce that they can spare, and no time to absent 
themselves from the daily drive of their avocations. 
The result is that every arrangement has to be 
made, and every article provided from a base of 
supplies behind the work with which constant com- 
munication must be maintained, and from which 
the most trivial daily want for every one engaged 
has to be forwarded. One result of this necessary 
organisation and perfect commissariat is the im- 
possibility of letting the work in convenient-sized 
contracts ; there cannot be two sets of contractors, 
two different parties working on the same road from 
the same end at the same time. It must all be 
under one head, worked by one set of officials, and 
any second company or contracting firm would only 
interfere and embarrass the whole, and retard or 
perhaps stop the work. On the 11th of March, 
1882, a contract was made with Messrs. Langdon, 
Shepard, and Co., of St Paul, for the execution of 
all the work, ready for the trains, from Flat Creek to 
Calgary, over 670 miles, of which 500 miles were to 
be completed within the year, and the same day 
these contractors advertised in all the leading 
papers for 3000 men, and 2000 double teams, for 
which they offered the liberal wages of 2 dols. 
(8s. 4d.) per day for labourers, and 4.50 dols., or 
nearly 19s. per day, for two horses and a driver. 
They fixed definitely the price of boarding for the 
men and food and supplies for the horses, which the 
contractors agreed to furnish as required, and they 
further announced that the work would begin on 
the Ist of May following. The werk was sublet in 
short sections from one mile upwards, accord- 
ing to the ability and means of the contractor, 
and so well were the different executive arrange- 
ments of the managers carried out, all wants fore- 
seen and contingencies provided for, that the ex- 
cellent way in which this heavy contract was pushed 
through did more perhaps than any one thing else to 
secure to the syndicate the goodwill of their friends, 
and to silence the opposition and calumnies of their 
enemies. By the end of the season of 1882 the 
railway was running to a point 605 miles west of 
Winnepeg, 420 miles of road having been begun 
and finished within the season, whilst as much 
grading and other work was completed in addition 
as left only about 140 miles of work to finish 
the whole contract. The rapidity of construction 
of this section of the road is without a parallel in 
this or any other country. The railway is by no 
means a surface line, the earthworks averaging 
about 17,000 cubic yards to the mile. Where there 
was neither timber nor building stone, all the 
materials had to be transported from 700 to 1500 
miles, and even the food and the commonest 
necessaries for the daily consumption of the men 
and the horses had to be brought on an average 
1000 miles, as the whole country west of Winnepeg 
was too new and unsettled to supply the simplest 
want. It was important that none of the sub- 
contractors should undertake more than they could 
accomplish within the specified time, and of the 
sixty parties employed, and over 300 separate con- 
tracts let on the prairie section of the work, only 
twice wasthere any delay in this respect, or where the 
firm had to complete the work themselves. As soon 
as a gang had finished one section, they had to 
move from 100 to 150 miles ahead to their next loca- 
tion, where in another six weeks they were tolerably 
sure to hear the locomotives behind them, and the 
clanging of the hundred hammers of the track- 
layers close at their heels. 

In advance of the tracklaying party were two 
bridge gangs, one working night and the other in the 
day, and as every stick of timber had to be brought 
from Rat Portage, 140 miles east of Winnepeg, they 
were seldom more than eight to ten miles ahead of 
the tracklayers, The timber had to be hauled from 








the*point where it could be unloaded as near to the 
end of the track as possible, to the place where it was 
wanted, and this was generally done in the night to 
interfere as little as possible with the other work. 
Where not a stick of timber nor any preparation 
for work could be seen one day, the next would show 
two or three spans of a nicely finished bridge, and 
twenty-four hours afterwards the rails would be laid 
and trains working regularly over it. Following 
these came the tracklaying gang, the most attrac- 
tive and lively party of the lot, and on which most 
of the interest of those who visited the work seemed 
to centre. There were 300 men and 35 teams in 
this gang. Moving along slowly but with admirable 
precision, it was beautiful to watch them gradually 
coming near, everything moving like clockwork, 
each man in his place knowing exactly his work 
and doing it at the right time and in the right 
way. Onward they come, pass on, and leave 
the wondering spectator slowly behind whilst he is 
still engrossed with the wonderful sight. The 
returning locomotive with her long string of empty 
cars rushing past him awakens him from his reverie, 
and another pushing before her more slowly her 
heavy load, and taking them up to the front, shows 
him that where an hour before there was nothing but 
the upturned sod, two ditches, and a low embank- 
ment, there is now a finished working railway, and 
that the great Pacific highway is a fixed fact before 
his eyes. The emblem of civilisation has passed, 
the subjugation of the land is accomplished, and 
that which was the hunting-ground of the Indian, 
and the home of the buffalo yesterday, has gone 
forever from his occupation, is Britain to-day not 
in name only but for use, and will probably be 
occupied within a week by some hopeful and 
happy British family, who in another season or two 
will make it a smiling home and the abode of last- 
ing comfort and prosperity. No wonder that it was 
a sight that hundreds came to see; it was a miracle 
of progress, the visible growth of an empire, the 
practical realisation of the dream of centuries, as 
the highway was gradually being laid down destined 
to conduct the commerce of Europe to that won- 
derful Orient where a prodigal Nature pours out 
her riches to supply the wants and luxuries of the 
world. All that Columbus and Champlain and 
others had hoped to discover, all that Magellan and 
Hudson and Franklin had died to find out, all that 
England and Spain had bestowed their money to 
explore, and all that France had lavished her ener- 
gies and sacrificed her herves to control, was 
quietly being accomplished by that motley gang 
and those few locomotives as the north-west pas- 
sage to Asia was being gradually laid down 
over these hitherto unserviceable prairies. Each 
day from twenty to twenty-five heavy 20-ton cars 
of rails and fastenings, and from forty to fifty cars 
of ties and other materials were laid down by this 
busy tracklaying gang, and nearly all of this had 
come an average of 1000 miles by rail before it was 
safely delivered at the ‘‘ end of the track.” 

The progress of the line averaged over the whole 
season about 24 miles per day, and in the forty-two 
working days ending September 17, 1882, the track- 
gang laid 134.17 miles, averaging 3.19 miles for each 
day. Norwasthe whole energy of the company ex- 
pended long upon the prairie section. During the 
year the syndicate acquired by purchase from the 
Quebec Government the section of the provincial 
railway from Montreal to Ottawa, thus extending 
their line to its intended eastern terminus, ana 
securing access to the Atlantic shipping. At the 
other end of this eastern section the Canada 
Central had been completed to Callendar, where 
the Pacific Railway legally commenced, and on this 
the rails were laid to the North Bay cf Lake 
Nipissing, a total of 364 miles from Montreal and 
244 from Ottawa. Work was more or less in pro- 
gress nearly all the way from North Bay to Algoma 
Mills, on Lake Huron, and the rails were laid about 
30 miles from the west end of this branch towards 
the main line. Beginning by a junction with the 
already completed line at Port Arthur, a consider- 
able amount of work had been done on the 60 miles 
going east towards Nepigon, the rails being laid at 
the end of the year for over 20 miles from the 
Government railway. West of Port Arthur on the 
portion constructing bythe Government, animmense 
quantity of material had been moved, and the con- 
tractors’ trains were running nearly all the way from 
Lake Superior to Rat Portage, from which point to 
Selford the road had been turned over to the 
Pacific Company on the 10th of April, making 135 
miles from Winnepeg now in their possession, 





Winnepeg this year assumed its true position as the 
principal railway centre of the company’s western 
operations ; six different railways radiated from the 
splendid new station that the company had built, 
and a mileage of 900 miles on these different roads 
centred at the prairie city. A new branch had 
been graded during this year from this city to 
Selkirk on the west side of the river, and most of 
this was completed although not opened. In 
British Columbia Mr. Onderdonk, the contractor, 
had employed during the year an average of 7000 
men, most of them Chinese, and no doubt now 
existed of his section being completed in the time 
specified. 
At the close of the second year 1882, the com- 
pany’s mileage was as under : 
Miles. Miles. 
Montreal to Ottawa, purchased from 
Quebec Government Ae mt 
St. Jerome Branch, from St. 


Therese, ditto ea 14 
St. Lin Branch ditto, ditto... 13 
St. Eustache Branch, from St. 


herese ditto as 8 
Aylmer Branch, from Hull ditto 7 
Ottawa to Mattawa, opened last year 199 
Branches ditto a 58 
Mattawa to North Bay, built by 
Company am if a oa 
Flat Portage to Telford, built by 
Government .. te ore am 41 
Telford to Flat Creek, opened last 
year... Ss ies Sa ; 
Branches opened last year a 85 
Winnepeg to Gretna (Smuggler’s 
Point) built by company .. as 69 
Pembina Mountain Junction to 
Maniten, built by company ve 46 
Flat Creek to Maple Creek, built by 
company aa aa ies bee 


1082 
300 


s| 


Total ... ‘ada ... 1382 

As compared with a total of 600 the previous year. 

During the year 1883 the same force was con- 
tinued at work, nearly 25,000 men, on the con- 
struction of the line, besides the numerous odd 
contracts on portions of the line that were opened, 
extensions demanded by the increasing traftic, and 
the small army employed in the operating of the 
finished lines. Of this number 7000 were employed 
in British Columbia, 9000 on the Central Division, 
2000 on the Thunder Bay line, and about 7000 on 
the Eastern Division. Messrs. Langdon and 
Shepard finished their contract and laid the rails to 
Calgary, 839 miles from Winnepeg by the 15th of 
August, and their men were taken on by the North 
American Construction Company, who continued 
the work without any interruption. Under this 
company the track was laid to within four miles 
of the summit of the Rocky Mountains by the 27th 
of November, a distance of 960 miles from Win- 
nepeg and 1389 to Port Arthur, the whole con- 
tinuous distance to which place was now being 
worked by the Pacific Company. There was no 
relaxation of the push and progress in any way, and 
even the marvellous efforts in the tracklaying of the 
previous year were exceeded in the succeeding one. 
The season’s tracklaying for 1883. commenced on the 
18th of April, and from that date to the end of 
the month 17.58 miles of rails were laid; in May 
51.97 miles of road were graded and finished, in 
June, 65.69 miles were laid, and in the 48 days 
ending August 4th towards the wind-up of Messrs. 
Langdon and Shepard’s work, 166.38 miles were 
graded and finished, or 3.46 miles per day, which is 
exclusive of the sidings laid about every 10 miles. 
The best work was done in the first six working days 
of July, during which 25.86 miles were completed in 
one week, or 4.31 miles perday. The record exactly 
was as follows : 
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Monday, July2__.... 
Tuesday, J “y : 
Wednesday, July 4... 
Thursday, July, 5 
Friday, Suly 6 
Saturday, July 7 
Total... ada es .. 25.86 
This is exclusive of the sidings of which there 
were three measuring 1.14 miles, or 27 miles 
altogether of rails. On the Saturday when the 
longest stretch was made, and which it is believed 
never was surpassed, there were twenty-four men 
to handle the iron, that is twelve unloading it from 
the cars and twelve to load the trollies. It took 
the same number to lay it down in the track. The 
total number of rails laid that day was 2120, oy 
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604 tons. Five men on each side of the front car 
handed down 1060 rails, 302 tons each gang, 
whilst the two distributors of angle plates, and 
bolts, and adjusters of the rails for running out 
over the rollers handled 2120 rails, 4240 plates, and 
8480 bolts. These were followed by 15 bolters, 
who put in on an average 565 bolts each ; then 32 
spikers with a nipper to each pair drove 63,000 
spikes, which were distributed by four peddlers. 
The lead and gauge spikers each drove 2120 
spikes, which averaging four blows to each spike, 
would require 600 blows an hour for fourteen 
hours. There was 16,000 ties or sleepers unloaded 
from the trains, and reloaded on to wagons by 
32 men, and 33 teams hauled them forward on to 
the track, averaging 17 loads of 30 sleepers to each 
team. On the track eight men unloaded and dis- 
tributed them, and four others spaced them, two 
others spaced and distanced the joint ties, and two 
others arranged and adjusted displaced ties imme- 
diately in front of the leading spikers. Four iron 
car-boys and six horses were used to haul the iron 
to the front. The first two miles of material were 
hauled ten miles along the prairie, and the rest from 
three miles up, as the usual side track gang put in 
a siding 2000 ft. long during the day. 

A by no means easy problem was the arrangement 
of the commissariat department of this army of 
men, distributed over 150 miles of country, and 
constantly on themove. The horses required over 
1600 bushels of oats per day, which amount had to 
be unloaded from the cars each day as near to the 
end of the track as it could be brought, and then 
loaded on freighting wagons and hauled over the 
prairie to the place where it was wanted. It took 
two long 35 ft. carloads to feed the men every day. 
These supplies were the best that money could buy ; 
hams, bacon, pork, corned beef, and spiced rolls all 
came from Milwaukie. Besides these there was a 
butcher’s outfit, which supplied each camp at least 
three times a week with fresh beef. In 1882 it 
took 700 head of cattle to supply this, last year 
there were 1000 killed. It required 300 sacks of 
flour per week for bread alone, and all the other 
supplies had to be procured, and distributed over 
the long line of workpeople every day as they were 
wanted. With 6000 or 7000 people to keep in 
health and comfort everything that a town of that 
size would require every day had to be foreseen and 
provided for, with the double disadvantage that the 
town was isolated by 1000 miles of uninhabited 
country from the nearest base for obtaining and 
storing supplies, and that it moved forward from 
three to four miles every day, and every article pro- 
vided and not consumed within the day was so much 
more to move on the morrow. The blacksmiths, 
wagon and harness repairers, the tailors, shoe- 
makers, and other artisans must all have their stores 
regularly supplied, and their little establishment 
moved forward as the works progressed. There 
were five doctors for the men, and a regular dispen- 
sary and drug store for those who were out of 
health, and the same arrangement for the horses. 
For the workmen, each employé paid 50 cents per 
month, an arrangement which worked very satis- 
factorily, and although at first, from the exposure, 
before the camps were thoroughly organised, from 
the men not being inured to the work and from 
accidents, there were some distressing deaths, yet 
on the whole there was very little sickness, and 
from the absence of intoxicating drink, very little 
rowdyism. 

One very important factor in the progress of the 
works, and in the general good order maintained on 
the work, was the admirable police organisation of 
the north-west, an institution which has made the 
peopling of the Canadian territories a very different 
and far more satisfactory process than in the filling 
up of the Western States of the Union, where the 
horrible blasphemy, brutal behaviour, and de- 
moralising influences of the pioneer ruffians deterred 
most order-abiding people from mixing with such 
an ungodly mob, and for years proved a menace 
and an injury to the new settlements. There has 
been nothing of that in the Canadian north-west, 
and a man has no more necessity to carry a knife 
or a pistol than he has in the streets of London. 
To use the forcible language of one of the American 
contractors, who had been conversant with the old 
times of the building of the Union and Central 
Pacific Railway : ‘‘ It was not the rough usage and 
old-fashioned western lynch law, but a law made by 
the Queen, lived up to and enforced by her people. 
There was no liquor allowed, and under no pretext 
could any be smuggled in, There were none of the 
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roughs and rowdies hanging round the camps as on 
the other side of the line, none of the dancing 
houses and drinking saloons, nothing to inflame 
and brutalise the men, fleece them out of their 
money, and make them worse devils than they 
were to begin with. Whena man breaks the law 
here,” said the old Yankee exultingly, ‘‘justice is 
dealt to him a heap quicker and in larger chunks 
than he has been accustomed to in the States, and 
he has a small show when the guilt is once fastened 
home. All the trains are examined and every 
arrival is known. For the first offence of bringing 
in liquor the man is fined 50 dols. and costs, besides 
losing the stuff; next time he pays 200dols., and 
the costs are a good deal heavier ; the third time he 
gets a fine of 400 dols., and what is worse still, six 


| tection of the people. 


months in the fort, with the inconvenience of a | 


ball and chain rivetted on to one leg, locked on to 
him with a lock he cannot pick, and the key lost. 
The moment a complaint is made of a dealer having 
any of the stuff under any of its aliases three or 


four of the mounted police make their appearance | 


at Mr. Dealer’s shanty, and if there is any | 


truth in the complaint he is provided with 
a conveyance to some fort perhaps 100 miles off, 
where, in the absence of his friends, and free 





Piggy | Algoma Mills. 
from outside influence or interference, he takes his | 


dose, without fear or favouritism, and the medicine 
is generally a certain cure. I tell you,” said the 
Yankee, warming with his subject, ‘‘ there is a way 
to doit, and they are doing it here, right from the 
scratch.” With the lawless gang necessarily col- 
lected on these large works and the numbers of bad 
and untrustworthy Indians round, nothing has con- 
tributed so much to the peace and prosperity of the 
Canadian north-west and the great progress of the 
country, as the law which makes it a crime to intro- 
duce intoxicating drinks, and the excellent mounted 
police to enforce this and all other laws for the pro- 
One of the best officers in 
the force is a son of the late Charles Dickens, and 
it is to be hoped that his experience will some day 
be given to the public. 

By the end of 1883, the Eastern Division of the 
Canadian Pacific Railway was complete to Sudbury 
Junction, 80 miles from North Bay, the ter- 
minus twelve months before, and 444 miles from 
Montreal. To this point the trains were regularly 
working, and this was now the head office for the 
construction of the line. Beyond this the rails at 
the end of the year were laid four miles upon the 
main line, and some distance down the branch to 
On this branch, 93 miles in lengtl, 
the rails were laid for about 60 miles from Lake 
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Huron, and the whole work is in such a forward 
state that it will be ready for the opening of naviga- 
tion in the present year. During the summer three 
magnificent steamers built for this station on the 
Clyde came across the Atlantic to Montreal. There 
the hulls had been cut in two, as they were too 
long to go through the St. Lawrence canals, and 
through these and across Lakes Ontario and Erie, 
they were towed to Buffalo. Here the two parts 
were again rivetted together, and made strong and 
tight as before, and they were thence brought to 
Canadian waters to be fitted and made ready to take 
their place as soon as navigation opened, and to ply 
daily between Algoma Mills and Port Arthur. By 
this means a new route will be opened up from 
Montreal to the north-west, passing through Cana- 
dian territory the whole way excepting one mile at 
the canal to overcome the falls of the St. Mary 
River. The distance will be to Winnepeg : 


Montreal to Algoma Mills by Canadian Miles. 





Pacific 537 
Algoma Mills to Port Arthur by ‘steamer 370 
Port Arthur to Winnepeg, Canadian 

Pacific va -" ye st “ee 429 

Total vr ae as 1336 


It is expected that the time consumed will be 
twenty hours for each of the rail sections, and 
thirty hours for the trip across Lake Superior, 
which, allowing an hour at each end of the steamer’s 


run, makes seventy-two hours for the trip. As the 
all- rail route vid Chicago is 1703 miles, and the 
time occupied is twelve “hours more than proposed 
by the new route, this should be by far the cheapest, 


| most pleasant, and least expensive route of the two. 


From Sudbury Junction to Port Arthur, during 
the year an average of 7000 men had been em- 
ployed, the rails were laid and the road practi- 
cally finished from Port Arthur to Nepigon, 67 
miles, and 35 miles more were graded ready for the 
rails, which were being laid. For 100 miles east 
of this is the heaviest work on the whole line, all 
of which is under progress. The gap between the rails 
four miles west of Sudbury, and the length then 
being laid would be 445 miles, the total distance from 
Sudbury to Port Arthur being 551 miles, of which 
106 were laid. The length between Port Arthur 


‘and Rat Portage, 297 miles, was so far completed | 


that regular trains might be run, and although not 


quite finished it was arranged in May, 1883, that | 


the contractors should be released from their con- 
tracts, and the line be turned over to the Pacific 
Company to work, they completing the line, so 
that the traffic might not be interfered with, and 
since that date the line has been in regular opera- 
tion, whilst the minor works of construction were 
being gradually brought to a satisfactory condition. 
At the Pacific end of the line the works under the 
Government received their full share of attention, 
and onthe 24th of January, 1884, the first train 
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ran through from Port 
Moody to Yale, 90 miles, 
whilst the rails are laid 
almost to the Frazer River 
Bridge, 47 miles further. 
The whole of this section 
is in a forward state, and 
by the lst of September 
of this year the whole of 
the 215 miles in British 
Columbia will be com- 
plete, leaving a gap of 
barely 300 miles between 
Savona’s Ferry and the 
summit of the Rocky 
Mountains. During the 
year the surveys across 
this difficult country have 
been satisfactorily com- 
pleted, and a most excel- 
lent line has been dis- 
covered by Major Rogers 
through what is known as 
the Kicking Horse Pass. 

Summarising these 
figures the miles of com- 
pleted roads at the end of 
1883, the third of the com- 
pany’s existence, would stand : 


Miles. Miles, 
Montreal to North Bay, opened last 


year 364 
Branches to North Bay, “opened 
last year ... 100 
North Bay to “Sudbury Junction, 
built by company 80 
Nepigon to Port Arthur, built by 
company 67 
Port Arthur to Rat Ports age, built 
by Government 297 
~ Portage to Colley, opened last 
ear 718 
Célley to ‘Summit, built by company 374 
Branches, opened last year 200 
Winnepeg to West Selkirk, built by 
company 22 
Pembina Mountain Junction to 
Emerson, built by company es 15 
1900 337 
337 
Total es 2237 


As against 1383 miles in 1882, par 600 in 1881. 
In comparing these figures with ‘those given before 
there is a discrepancy in the distance between Rat 
Portage and Colley due to a remeasurement of the 
line, by which the distance from Port Arthur to 
Winnepeg appears to be five miles shorter than 
previously supposed, or 428 instead of 433, and 
there are besides small differences in the other 
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distances.* The figures given in these tables are, 
however, the official ones given in the different 
published reports, and believed at the time to be 
correct. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Dr. AMSLER’s memoir was the concluding paper 
we dealt with last week, and was also the last of 
those mathematical papers in which this year’s 
session has been so especially strong. It was 
followed by a contribution from Mr. T. Phillips on 








Wetui-DEcKED STEAMERS, 


The author commenced by saying that the dis- 
trust which existed as to this class of vessel was 
rapidly being changed to confidence, and quoted 
facts, extracted from the evidence given before 
the Load Line Committee, in support of this 
view. These vessels will carry a maximum dead- 
weight of cargo with a minimum weight of hull. 
They offer superior advantages in the shipping of 
grain cargoes, and reduce the liability of cargo shift- 
ing. Insome of the more modern vessels the engine- 
room is inclosed by a substantially constructed 
bridge-house, the deck of which is 9 ft. out of water, 
which reduces the possibility of the engine-room 
skylights being damaged. The three-decked vessel 
laden with a homogeneous cargo filling the holds 
has a higher centre of gravity than the raised 
quarter-decked vessel similarly laden. In the 
latter vessels the amount of sheer and high fore- 
castles reduces the probability of water covering 
the main deck from the bow; but if a large body 
of water did gain access to the well it would be a 
source of danger; Mr. Phillips is informed that 
such an event is rare, but he has calculated the 
stability of a raised quarter-decked vessel under 
such extreme circumstances. The vessel was an 
ordinary, ‘‘ well-decker” built by Messrs. E. Withy 
and Co. Her length is 267.5 ft. ; breadth, 35.5 ft. ; 
depth of hold, 19.7 ft. ; mean draught, 19 ft. 44 in. 
The deck erections are : 








pany 
ME above 
—_— Length. Height. aoe 
Line. 
ft. in, | ft. in. | ft. in. 
Poop _... see wi ...| 380 7 oo 1. S 
Raised quarter-deck ... ss} SD 4 6 (ae 
Bridge-house ies 66 6 7 6 9 104 
Top-gallant forecastle ..| 820 7 6 |14 0 





The experiment to determine the centre of 
gravity took place when the vessel was in a light 
condition, and the water ballast tanks empty; 
12 tons of pig iron were used in the experiment. 
The vessel had a metacentric height of 3 ft. 2 in. 
Curves of stability of this vessel under various con- 
ditions of lading were shown. With a cargo of coal 
and bunkers quite full, the freeboard was 2 ft. 44 in., 
the displacement 3870 tons, and the, metacentric 
height 1 ft. 6in. The curve showed that the range 
of stability reached 1124 deg. At 60 deg. the maxi- 
mum righting moment was equal to 6656 foot-tons. 
When the hold spaces were filled to the height of 
the main and raised quarter-decks with a homo- 
geneous cargo, the bunkers being full, the displace- 
ment and amount of freeboard remaining as before, 
the metacentric height was found to be .85 ft. 
Under these conditions the curve of stability 
showed that the angle of vanishing stability was at 
963 deg., whilst at 55} deg. the maximum righting 
moment was equal to 4218 foot-tons. A third curve 
showed the stability with 267 tons of water in the 
forward space but with the vessel in the same con- 
ditions as last mentioned with regard to descrip- 
tion of cargo. The displacement was then 4137 
tons, and the freeboard 1 ft. 24 in. Under 
this extreme condition the curve showed a maxi- 
mum righting moment of 1820 foot-tons at an angle 
of 464 deg., and the extreme angle of stability 
reached 804 deg. In this calculation it was as- 
sumed that the whole of the water remained in the 
well at all angles of inclination. 

Mr. Withy, in response to a call from the Presi- 
dent, said he had been building well-decked vessels 
for many years at Hartlepool. The Board of Trade 
was always against them, and he could not under- 
stand why they should have heaped disabilities on 
these vessels when their own records prove them the 
safest type known. 


* See Report Railways and Canals, December 31, 
1883. Appendix No. 14, 
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Mr. Laws referred to the comparative merits of 
well-decked steamers and other types of vessels 
when running at speed in heavy weather. He 
doubted if the former class would be able to steam 
into a head sea in the way as he had seen such 
vessels as the Gallia do. Mr. Martell, Mr. Jenkins, 
and others having spoken, Mr. Phillips said a few 
words in reply, 


Taytor’s STaBiLity INDICATOR. 


The paper giving a ‘‘ Description of Alexander 
Taylor’s Stability Indicator for Showing the Initial 
Stability and Stowage of Ships at any Displace- 
ment,” which was contributed by the inventor of 
the apparatus, was last on the list for the morning 
of Friday, the 4th inst. 

This was a short paper containing a brief de- 
scription and illustrations of the recording instru- 
ment in question which has already been described 
more than once. It consists of a small reservoir 
placed on one side of the ship, whilst at the other side 
a glass gauge is fitted ; the two are connected by 
pipes at top and bottom, and the whole is partly filled 
with glycerine. In this way any list the vessel 
may have is speedily shown at the gauge-glass. 
A roller scale carrying a zero pointer is mounted 
beside the gauge-glass ; calculations for various 
metacentric heights are made and engraved on 
this roller scale, and also a scale of the draughts of 
water corresponding to certain known displace- 
ments. It is said that in a comparatively smooth 
sea and on a course where the helm is not altered 
the metacentric height may be satisfactorily tested, 
as through the glycerine being a sluggish liquid its 
mean level can be taken. The paper concluded with 
some instances in which the instrument had been 
practically used and had proved of great value. 

In the discussion on the paper Professor Elgar 
said that the principle on which Mr. Taylor had 
based his invention was well known. The speaker 
seemed somewhat doubtful whether the instru- 
ment would be of widespread practical utility. 
He did not mean to say that the metacentric height 
could not be got at sea under any conditions, but 
it would have to be in still water and the ship must 
have no motion. 

Mr. Purvis objected to the gauge used in the 
apparatus ; glycerine was said to be selected because 
it was sluggish in its action, but for his part he pre- 
ferred a quickly moving pendulum, as it was easy 
to separate the motion required from that due to 
extraneous sources. Beyond the gauge he could see 
no objection to the apparatus. Mr. Jenkins spoke 
of the advantages of using water in inclining vessels. 
He thought that if the stability indicator were more 
in use there might be fewer vessels lost. Sir E. J. 
Reed asked if Mr. Taylor had taken any steps to 
test the accuracy of his system. The speaker 
seemed doubtful whether the metacentric height 
could be arrived at when the ship was under 
way even in still water. Mr. Taylor, in replying, 
said that he had used a viscid liquid such as 
glycerine by the advice of Mr. Denny. He had 
tried the indicator in the Tyne with vessels under 
way and where there was from 3 in. to in. motion 
and found it reliable. Its reading had also been 
confirmed at sea by means of filling the water tanks 
on one side of the vessel. He thought that 
enough had been done to show that even if it was 
not exactly the metacentric height which had been 
arrived at, it was at any rate something that indi- 
cated the stability of the steamer. 


THE RIVETTING OF IRON SuHIPs. 

The evening sitting of Friday the 4th inst. opened 
with a very clearly written paper by Mr. H. H. 
West, entitled ‘‘ Some Considerations respecting 
the Rivetting of IronShips.” The author drew at- 
tention to the fact that Lloyd’s and the Liverpool 
rules provide the same size of rivet for different 
thicknesses of plate, and that the pitch of the rivets 
is regulated by their diameters. Thus there wil! 
be the same size and number of rivets in the butt 
fastenings of plating, 7°; in. and 7% in. in thickness 
alternately, as there will be in plating ;% in. and 
tin. alternately. The percentages of rivet area to 
plate area in plates between ;°% in. and 1 in. for 
double, treble, and quadruple rivetting, based on 
the Liverpool rules, were illustrated in the paper by 
means of tables and diagrams. From the data 
collected the author concludes that these rules 
(which provide somewhat more rivet area than 
Lloyd’s rules) contain a serious imperfection in the 
deficiency of the area of the rivet as compared with 
the area of the plate ; and that the present practice 








of iron shipbuilders does not secure the most efti- 
cient and economical rivetted joint. Several in- 
stances of damage are quoted, which the author 
attributed to deticiency of rivet area. 

1. Inan expensive passenger steamer the rivetting 
of some of the sheer strake butts worked adrift, 
Neither the strake nor butt strap was fractured, 
but the 'strake below was torn through the solid 
plate. 

2. Inan Atlantic steamer the upper deck sheer 
strake was drawn and the rivetting started, the 
seam rivetting of its lower edge started for about 
18 in., at which point the top side plating was torn 
down through its whole length. 

The rivetting of the seam attaching this plate to 
the top edge of the main sheer strake had also 
worked adrift fer a distance of about 3 ft., at 
which point a butt of the main sheer strake oe- 
curred, and in this the rivetting had also worked 
adrift allowing a breaking strain to come on the 
strake below. The latter had just commenced to 
tear. 

Other cases of a somewhat similar nature are 
recorded in the paper. In one instance water had 
leaked through the wood decking so that the iron 
plating beneath had rusted to a mere film, and thus 
all the strain was thrown on the side plating. The 
sheer strake was }4 and the butt strap 13 treble 
rivetted. According to the rules the plate area in 
this joint would be 42.5 per cent., and the joint 
yielded by slipping to such an extent as to permit 
a fracture of the plate below. It is this fact of 
the slipping of the overlaying surfaces through 
want of friction that the author lays especial stress 
upon in his paper. He thinks that numbers of 
instances must come under the notice of practical 
men where rivetting has failed from working adrift, 
while the plates which should have been connected 
remained intact. Mr. West's remedy for this state 
of things is an increase of rivet area with such in- 
crease as may be practicable in the frictional re- 
sistance of the rivetted joints. The author refers 
to the advantages of double-butt straps, and thinks 
that before long outside butt covers above water 
will become quite common. Power rivetting is 
also put forward as a means of attaining the de- 
sirable frictional resistance of the joints. The paper 
states that the difficulty of exactly filling the 
countersink with a machine-closed rivet had sug- 
gested to Mr. Kirk the idea of making the rivet 
and countersink to gauge and closing up on the 
inside with a machine snap point. The author also 
suggests that above water all rivets should be 
closed up with snap heads and points both inside 
and out. 

The plan followed by Messrs. Harland and 
Wolff of fitting butt straps to the sheer strake, so 
long as to require the head of one frame to be cut 
away, was criticised ; as also the costly method of 
fitting all plating edge to edge with outside cover- 
ing strakes over the fore and aft joints, as practised 
by Messrs. Henderson and Co, and the Barrow 
Shipbuilding Company. The author concluded 
his most interesting paper by saying that he 
‘looks to machine rivetting as the one very great 
step in advance in the future improvement of the 
rivetted joints of iron ships; and if the weight of 
our vessels is to be reduced in any important degree, 
or if the dimensions of large merchant steamers are 
to increase in the future as they have done in the 
past, he feels sure that one of the first steps must be 
the reconsideration of our butt fastenings. 

Mr. Denny opened the discussion on this paper 
by saying that the author had contributed reflec- 
tion and information of the highest value to the 
proceedings. The speaker’s firm were trying to 
adopt a rule above Lloyd’s and the Liverpool Society 
in the matters referred to in the paper. Mr. West 
had assumed in the tables he had compiled that the 
countersinking was one and a half times the dia- 
meter of the rivet. Messrs. Denny Brothers had 
for some time been trying to gather data from their 
neighbours on which to base a good rule for counter- 
sinking. They found that many good shipbuilders 
countersink 1} to 1} times the diameter of the 
rivet. For some time past, however, Mr. Denny 
had concluded that the proportion Mr. West had 
put forward was the correct one, and had been 
countersinking 14 times diameter of the rivet, so 
that an inch rivet would have an inch and a half 
countersink. This would not, however, be applic- 
able to light plating, a subject on which Messrs. 
Denny rather look on themselves as authori- 
ties in consequence of the experience they 
have had with light draught river steamers. 
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Referring to the case of the rusting of the iron 
deck through water leaking through the planking, 
Mr. Denny said that his firm were going to adopt a 
N. E. coast practice. They would no longer use 
red lead for the deck planking, but intended laying 
it in Stockholm tar and Portland cement. He also 
considered Stockholm tar came nearer than any- 
thing else in rendering spaces air-tight. The 
speaker hoped that we shall soon get so far as to 
use machine rivetting, which would allow an in- 
creased diameter of rivet, especially as the human 
factor is so variable an element with rivets above 
Z in. in diameter. Mr. Denny agreed with Mr. 
West as to the desirability of quadruple rivetting in 
the sheer strake. Mr. Davidson spoke next and 
said that the strain of caulking required that extra 
rivets should be placed. He pointed out that the 
caulking of a ship’s plating differed in effect from 
boiler caulking. He thought a single butt strap 
of extra thickness preferable to the double butt 
strap. Mr. Mumford referred to the experi- 
ments on rivetting detailed in Vol. I. of the Trans- 
actions. In the case of a vessel that had been 
in collision, the steel rivets that were used had 
simply stretched, whereas iron would have broken. 
Mr. Martell followed and reviewed some of the 
points of Lloyd’s rules with respect to rivetting. 
Hie had no doubt that it would be desirable from 
some points of view to subdivide the sizes of rivets, 
but it would entail such an increase of the ship- 
builders’ stock that he doubted whether it would 
be practicable. He did not approve of the plan of 
cutting away the head of alternate frames mentioned 
in the paper. The speaker referred to the Clan 
Stewart, a ship of 2000 tons. Being subjected to 
an extreme strain her bottom was forced up and 
the sheer strake broken through, but the rivets 
were not sheared. In every similar case that he 
knew of the rivets had not sheared, but the plates 
had given way. Generally there were rivets 
enough, and where rivets had sheared it was on 
account of the holes being badly fitted or else that 
they were not filled by the rivets. 

Mr. W. H. White thought that Mr. West had 
perhaps put the case a little too strongly against 
the rivets, and it seemed as if Mr. Martell had 
fairly made a point. He referred to a paper he 
had read ten years ago and to the experiments with 
iron and steel rivets in the Royal Navy. With re- 
gard to machine rivetting he agreed with Mr. Denny, 
but although a great deal might be done in that 
direction by the engineer on shore, he did not see 
how the system could be equally extended to ship- 
building. He referred to the entire absence of 
papers on machine rivetting in the Transactions of 
the Institution. 

In replying Mr. West said that in the case of the 
steamer in which the deck had rusted through the 
occurrence was due to the shrinkage of the plank- 
ing in the neighbourhood of the engines and boiler. 
Hej thought Mr. Martell had missed the! point 
of his paper, which was—that if the butt straps 
work and the friction of surfaces is destroyed, then 
the strain is thrown on the strakes below. Pro- 
fessor Kennedy found that slipping began at 23 per 
cent. of the breaking strain of the rivets. 

In the discussion on this paper Mr. Denny made 
use of an expression which deserves more than 
passing notice. He said that Mr. West had made 
the first clear statements on the ‘‘ morbid anatomy” 
of shipbuilding. The various difficulties that arose 
in the designing and construction of steamers were 
often fully considered and discussed, but the morbid 
anatomy ofthese vessels wasalmost wholly neglected. 
No doubt Mr. Denny’s words will appeal strongly to 
many shipowners, but the difficulty is where we 
are to get information on these points. The ex- 
tremely practical, although perhaps hardly scien- 
tific, gentlemen whose establishments are generally 
in the neighbourhood of ‘the Docks,” and who are 
prepared at the shortest notice to send a gang on 
board a crippled steamer, are mostly far too busy to 
allow much time for the preparation of papers. 
Owners can only wonder how such accidents occur 
and grumble as they pay the bills, whilst their 
inspecting engineers and surveyors, for doubtless 
good reasons, seem little inclined to come forward. 
Under these circumstances it is to be hoped that some 
of the officials of the registration societies will take 
the matter up, and more detailed papers will follow 
that of Mr. Hamilton. 


VENIILATION OF MERCHANT SHIPS. 


A short paper on this subject was next read by 
Mr. James Webb. The author described a system 





which he had designed, whereby circulation of air 
is obtained through the means of iron pipes running 
up into the funnel casing. A series of pipes is fitted 
in the vessel to carry the foul air from the different 
parts of the ship. Inlets for fresh air are placed in 
the deck at convenient intervals. These consist of 
a bent-over end of pipe fitted with a rising valve on 
the principle sometimes adopted in yacht ventila- 
tion. A short discussion followed the reading of 
the paper. 

The next paper on the list was Captain 
Heathorn’s contribution on water brakes. This 
was followed by a short discussion in which Mr. 
Samuda and Mr. Liggins took part. Mr. J. E. 
Liardet followed with a description of his ap- 
paratus for indicating the position of a ship’s helm. 
This purpose is effected by the movement of the 
rudder closing one or other of two electric circuits, 
thus lighting or extinguishing suitable electric 
lamps placed in the fore-top. Bells and gongs are 
also used in connexion with the apparatus. At 
the suggestion of Mr. Martell the author gave a 
practical illustration of the system by means of a 
working model fitted with small incandescence 
lamps. 

The session closed with the usual complimentary 
speeches in which the President, Mr. Samuda, Pro- 
fessor Elgar, Sir Edward Reed, and other members 
of the Institution took part. 








THE GATLING GUN. 

In previous articles we have described and illus- 
trated the Nordenfelt, Hotchkiss, and Gardner machine 
guns. We now propose to complete our notice of the 
various systems of weapons of this class now largely 
in use, by a description of the latest form of Gatling 
gun, illustrated by the views on pages 352 and 353. 
These weapons have six, eight, and ten barrels, each 
being provided with its corresponding lock. The 
barrels and locks revolve together inside an outer 
stationary case, but in addition to this the locks have 
an independent forward and backward motion. The 
former places the cartridges in the chambers of the 
barrels and closes the breech at each discharge, while 
the latter extracts the empty cartridge case after 
firing. The cartridges are supplied to the gun from 
magazines consisting of a circular drum of a width 
slightly greater than the length of the cartridge. On 
the two circular plates which form the ends of the drum, 
are spiral grooves running from the centre to the outer 
edge by which the ends of the cartridges are supported 
and guided in and out of the magazine, Fig. 7, 
page 353. In the centre of the magazine between 
these grooved plates, are two other circular plates 
which revolve round the centre shaft ; they have a 
number of slots radiating from the centre and are con- 
nected near the outer edge by pins (Fig. 8). These 
two plates when caused to revolve, force the cartridges 
along the grooves in the end plates out of the maga- 
zine into the receiver of the gun and in front of the 
locks. Thecentre plates of the magazine are revolved 
by projections on the receiver, which engage with the 
pins that connect the centre plates, in the form of gear. 
The magazine is held in its place over the receiver by 
flanges on each side of the hopper, with two undercut 
slots in which two projections on the magazine fit, so 
as to lock it in its place. Theslots are of unequal size, 
so that the magazine cannot be wrongly inserted. On the 
left-hand side of the hopper are two wedge-shaped points 
that are let down into the receiver and eject the empty 
shell from the receiver when it has been extracted from 
the chambers by the backward motion of the lock. The 
extractor is so formed that its hook remains always in 
front of the cartridge head, and is rendered stronger by 
being made double its former width circumferentially. 
It has no spring and does not lift the lock by springing 
over the cartridge head. The cartridge is therefore 
always struck centrally, instead of at the side. The 
extractor is so arranged that after each discharge it 
holds back the firing pin so that its point does net 
project in front of the lock face until released by the 
cocking ring, making it impossible for a premature ex- 
plosion of the cartridge to take place by the lock 
during its forward motion coming in contact with the 
cartridge heads. In firing at high elevations the cart- 
ridges are prevented from sliding back into the 
mechanism through the orifice in the front lock flange, 
either when the locks are in or out of the gun, by 
the openings being flanged and the lock being made to 
correspond. The gun has been fired in a vertical position 
with as much ease and certainty as when horizontal. 
The rear portion of the lock is supported by a T-way 
at the centre, instead of at the bottom, in order to 
prevent all possibility of jamming by dust or sand. 
The gun is mounted on trunnions 2 in. below the 
centre, and is elevated and depressed by means of a 
circular elevating arc connected at both extremities 
with the gun, and actuated by gearing so arranged 
that elevation and depression are indicated in degrees 
and minutes. A horizontal limb for direction is gra- 





duated in the same way. Both kinds of gear are so 
arranged that they can be instantly thrown out to allow 
the gun to be moved rapidly in all directions by means 
of a long handspike. ‘The automatic oscillator is dis- 
pensed with, the effect being produced by hand move- 
ment of the handspike. An adjustment of the lateral 
training is obtained by means of stops on the turn- 
table of the carriage, which can be set to any required 
number of degrees. The adjustment of the vertical 
oscillation is obtained by means of stops in the elevat- 
ing are, which can be set to any number of degrees. 
The gun can be elevated to 74 deg. and depressed to 
78 deg. It is provided with two sights, one on 
each side. A device is added to serve the purpose of 
throwing the cocking ring out of action at will, and to 
prevent the cocking of the firing pins. This is of ad- 
vantage during drill, and allows firing motion to take 
place without snapping, and thereby injuring the firing 
pins. The barrels are locked into the rear flange plate 
instead of being screwed as heretofore. In case of 
accident to any lock or barrel, the lock can be instantly 
removed and the firing continued with the remaining 
locks, 

The gun can be fired with the crank either at the 
rear or side. When at the side, the gun fires at each 
turn of the crank, about one-half the number cf shots 
to the number of barrels in the gun ; when at the rear 
it fires at each turn of the crank, as many shots as there 
are barrels in the gun. The feed magazines hold from 
65 to 104 cartridges each, and weigh from 101b. to 
244 Ib. when full of cartridges. The musket-calibre 
guns weigh from 100 1b. to 237 lb. each, according to 
the number and length of the barrels. 

From the foregoing general description, the illustra- 
tions on pages 352 and 353 will be readily understood. 
On the last-named page, Fig. 1 is a side elevation of 
the gun, Fig. 2 is a longitudinal section through the 
axis, Fig. 3 an end view, and Figs. 4, 5, and 6 details 
of the bolts and extractors. The outer case « incloses 
the group of barrels d which are spaced around the 
central axis >. At the rear a worm J! is fixed on it. 
This is rotated by means of the wormwheel c!, which is 
operated by a crank-handle shown in the general view. 
The receiver for the cartridge is shown at c, and fis 
a chamber in one piece with it, into which the slid- 
ing bolts g g are drawn back. ‘These bolts are actuated 
by cams formed on the ring h placed within the 
casing a. This ring is stationary, but the barrels d, 
the receiver ¢, and the cylinders f are carried round 
together by the crank. The magazine is placed on 
the casing over the opening in the receiver, being held 
in place by a spring eatch 41. Figs. 7, 8, 9, and 10 are 
views of the magazine in place and its relative position 
to the receiver and the mechanism of the gun. The car- 
tridges descend from the magazine and hopper into the 
receiver, and the projections ¢! upon this latter serve to 
give motion to the propeller of the feeder; the motion of 
the cartridge till it reaches its proper compartment is 
controlled by inclines, corresponding with the chan- 
nels in which the cartridges are guided within the 
feeder. The spiral ribs on the faces of the feeding 
drums are shown at /*, and /‘ are radial slots formed 
in the side plates of the propeller ; in these the bodies 
of the cartridges lie. The teeth /é on the propeller, gear 
into the projection ¢! of the receiver, the result being 
that the cartridges are brought ,forward at the proper 
moment. The magazine is charged from an opening 
in the side, as shown. 

We shall take an early opportunity of referring to 
the results obtained at several official trials with this 
gun, and in which remarkable efficiency has been 
shown. Experiment hasdemonstrated thattheimproved 
feed has not only greatly increased the direct fire, 
but is of value in enabling the gun to deliver high 
angle or mortar fire, so as to drop the balls on men 
behind entrenched positions at distances of from 200 
to 3500 yards. Experiments with the gun have proved 
that bullets so discharged come down nearly perpen- 
dicularly, and with force sufficient to penetrate from 
2 in. to Sin. of timber. With this new feed there 
is no chance of the cartridge jamming, even when the 
gun is used by inexperienced men. The perspective 
views which we publish on page 352 give a good idea 
of the gun and its mode of working, and the upper 
one illustrates the elevation at which it can be fired. 





THE WESTINGHOUSE BRrAKE.—Recently a mail train, 
running at a speed of 37 miles per hour, was thrown off 
the road, near Bar-le-Duc, Eastern Railway of France, 
by the malicious displacement of a rail. The driver 
closed hi3 regulator, and put the Westinghouse brake 
hard on. The engine, a brake van, and two passenger 
carriages left the track, but the last vehicles were com- 
pletely stopped before reaching the loosened rail. In 
America, many companies are equipping their freight, 
as well as their passenger trains, with this invaluable 
safety appliance. During the last three months of the 
past year, orders for about 1700 freight car brakes were 
given, and in the first three months of the present year 
the Westinghouse Company received orders for more 
than 10,000 of these sets of fittings, whilst other con- 
tracts are being made. On account of this the Brake 
Company has taken energetic steps to increase their 
already important manufacturing facilities. 
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HYDRAULIC MACHINERY ON SHIPBOARD. 
CONSTRUCTED BY MESSRS. BROWN BROTHERS AND CO., ENGINEERS, EDINBURGH. 
(For Description, see opposite Page.) 
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DIRECT-ACTING HYDRAULIC CAPSTAN. 
CONSTRUCTED BY MESSRS. BROWN BROTHERS AND CO., ENGINEERS, EDINBURGH. 
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HYDRAULIC MACHINERY ON BOARD 
SHIP. 
(Concluded from page 337.) 

WE now conclude the description of the illustrations to 
the paper read by Mr. A. B. Brown before the twenty- 
fifth session of the Institution of Naval Architects, and 
entitled ‘‘On the Application of Hydraulic Machinery to 
the Loading, Discharging, Steering, and Working of | 
Steamships.” The remaining illustrations will be found | 
on the present page and on pages 356 and 360. 

Hydraulic Hoist.—The epcbaaiie machinery for dis- 
charging cargo may be of two kinds, namely, hoists, the | 
motive parts of which reciprocate only, and those which 
have a continuous rotary motion. The first is the sim- 
plest, most durable, and least expensive, and is shown in 
Fig. 31, that being a side elevation, Fig. 32 a front eleva- 
tion, and Fig. 33 plan. It consists of oles cylinder 
A, which is carriedon the upper deck by a foundation plate 
B, and at its lower end is secured to the main deck. The | 
casting B is made in the form of a shallow tank, and has 
three pulleys mounted, CCC. Thiscylinderis fitted with 
a ram D, carrying a crosshead with three similar pulleys 
C’C’C’. A chain or wire rope passes to and fro round 
the two sets of pulleys in the order of ‘ block and tackle,” 
one end being fixed to the cylinder, while the other passes 
over the derrick and into the hold. The valve for admit- 
ting water to the hoist is shown at E, and is of the usual 
two-ported slide variety, shown in enlarged section Fig. 34. 
For high speeds it is necessarily of large area, and with 
the pressure oo ed is much too heavy to be con- 
veniently handle derect. A subsidiary miniature valve 
is worked on the back of the main slide, which, by alter- 
nately exhausting small cylinders forming part of the 
latter and working upon rams attached to the casing, | 
causes it to move in either direction in perfect obedience 
to the small valve, both as to speed and position. With 
such a ‘ hydraulic relay” there is almost no limit to speed | 
and power in hydraulic lifts, as in this case while the main | 
valve is large and too stiff to work, the small one (about 
the size of half a walnut) may be moved by the fingers 
applied at the end of the lever. With these provisions for | 


speed it is necessary to prevent the hoists from running 
away, and this is accomplished by the lever F, while its 
extreme end engages the spindle of the miniature valve at 
G, shown in dot lines Fig. 31. It has its fulcrum upon a 
crank-pin at G’, the other end being in the hand of the 
driver. This pin moves through a smal] angle in obe- 
dience to the motion of the lifting ram to which it is con- 
nected by a shaft H, shown in dot lines Fig. 32, with its 
levers H’ jointed to the nut I, which in turn receives its 
motion from the spiral bar running through the coarser 


| screwed nut J. In this way the hoist is self-stopping in any 


position corresponding to that of the lever in its quadrant. 

The second system we come to, while not so simple, 
possesses many advantages for whipping light cargo and 
warping purposes over the first system. 

Hydraulic Derrick Gear.—In connexion with the fore- 
going hoists when the derrick or jib requires to have its 
radius altered to suit the variable positions of hatch and 
overside craft, the arrangement shown in Fig. 15 is 
adopted on board the Quetta. 

Fig. 15 shows the derrick and gear in side elevation, in 
which a hydraulic cylinder A is attached to the mast, 
havinga ram B, with one pulley, carried at its end, and 
working downwards, so that its weight may tend to 
balance the weight of the derrick. The fast end of the 
chain is held by the clip at C, passes round the pulley on 
the ram B, thence over the swivel pulley D on the mast, 
and lays hold of the derrick at its point. A small slide 
valve is placed close to the hoist and hatch, the admis- 
sion port of which is connected to the cylinder A by 
a pipe up the mast. The movement of the derrick is 
thus easily controlled; by admitting water, it rises ; ex- 
hausting, it falls; and when the valve is in mid-position 
it is held fast. Fig. 16 shows the hoists, arranged in pairs 
where there are two derricks with the communicating 
pipe and valve E, which, when both lifts are to work on one 
load, is opened, and one set of valve gear used for both. 

Hydraulic Swinging Gear for Jibs.—In connexion with 
either of these hoists, the arrangement shown in Fig. 17 
is used for swinging the jibs that are suspended from the 
mast for putting cargo over the side of a vessel. 


tached, one on each side of the mast B on deck, each ram 
carrying a pulley C, round which a chain is passed, and 
its end fastened to the cylinder with provision for tighten- 
ing at D. This chain passes round, and is fixed to a 
pulley E upon the base of the swinging jib F, and serves 
to move the jib round by the action of either cylinder 
alternately. The slide valve G admits water to either 
cylinder, and is moved by a lever H, which is centred at 
the bottom of the joint-pin of the jib. The valve is thus 
opened by the attendant moving the lever to any position 
in its quadrant, while the actual swinging of the jib shuts 
it again. By having adjustable stops in the quadrant, 
the jib can always be swung by power exactly plumb over 
the centre of the hold of any craft alongside. The lever 
for operating this, although shown close to the mast, is 
usually brought alongside the lifting lever of the hoist. 

Hydraulic Crane. — This is shown in side elevation, 
Fig. 18, in plan in Fig. 19, while Fig. 20 is a detail of the 
automatic swinging valve gear. The post of the crane 
forms the hydraulic cylinder, and is secured by a strong 
bedplate A tothe upper deck, and similarly fastened to 
the main deck at B. The post or cylinder is turned at its 
middle and top to receive the revolving castings C and D, 
the former carrying the foot of the jib, while the latter 
supports the jib, and at the same time provides the 
stutting-box, through which lifting ram E works. At its 
lower part another stuffing-box F allows the crane to 
swing on the fixed hydraulic cylinder. Two pulleys are 
carried on the ram crosshead, one on the casting D, and 
one at right angles on the lower casting C. The chain is 
fast at G, passes over one top pulley, down to the lower 
one, over another top one, under front pulley, and thence 
over the point of jib. The whole of this arrangement is 
swung round by the swing cylinders H H’ and their 
rams I I’, which carry chain wheels at their extremities. 
Round these being a strong chain, one end fastened at J, 
passes round the nearest ram pulley I, thence round a 
chain-grooved wheel forming the lower part of casting C, 
laying hold of half its circumference, and, finally, round 
pulley on ram I’, it is made fast at J’. The lifting valve, 
which is of the ‘‘ hydraulic relay” description, similar to 
that used in the hoists, is shown with its lever at K, K in 
Fig. 18 being in dot lines. The admission port of this 
valve is connected by a pipe to the post or cylinder, while 
its exhaust is connected by the return mains to the tank 
in engine-room. The swinging valve gear has the same 
property as that of the steering and reversing gear, 
hereinafter described, only that the movement of the jib 
must be controlled throughout a complete circle. It is 
shown in Fig. 19 at L, a side elevation of the same being 
at Fig. 20. The slide valve is of the usual three-ported 
description, each end port being connected to the 
cylinders H and H’, while the centre port is open to the 
exhaust, and is moved direct by the swing lever, which lays 
hold of a nut, through which the valve spindle works 
at M. This spindle is connected to a spiral rod N, free to 
revolve through the valve, chest, and lever nut. A cor- 
responding spiral nut is fixed to the ram I at N’, and as it 
travels in its stroke it lengthens or shortens the distance 
between the slide valve and the lower joint of the swing 
lever. Thus this lever, assuming the slide valve to remain 
shut, or in mid-position, will take up different positions in 
its quadrant, equivalent to the positions of the swing ram 
in its stroke. The effect of this is, therefore, if the driver, 
either by setting his quadrant stops, or by marking the 
quadrant for different craft alongside, and either hatch, 
once ascertains by trial the various positions he wants to 
stop at, he has only to put his swing lever at these marks, 
and without further attention the jib will plumb the 
exact spot required. 

Hydraulic Capstan.—This is necessary where recipro- 
cating hoists are exclusively used. It is shown in Figs. 21 
and 22, Fig. 21 being a vertical section, and Fig. 22 cross 
section and plan of differential gear. The foundation 
plate A is securely fastened to the upper deck, and carries 
at the centre boss a hollow steel shaft B. Upon this the 
lower warping drum C freely revolves, its lower part 
having a conical turned ring, supported by a series of live 
rollers D, which in turn run upon a similar ring formed on 
the foundation plate just above the bearing of the drum 
C. A wheel E is keyed fast to the post, having internal 
wedge-shaped teeth of wide pitch. Above this a similar 
wheel, but with two fewer teeth, is bolted to the warping 
drum C. Gearing into both is a planet or messenger 
pinion G, which is in turn driven by the hydraulic engine 
pinion H, attached to the upper drum I. In this drum 
are placed, at equal distances apart, four single-acting 
pendulous cylinders J J, oscillating in bearings at their 
outer ends K K, and through the concentric trunnions 
water is admitted. Each cylinder is fitted with a ram L, 
carrying at its inner end two steel rollers M, which bear 
upon the steel eccentric N keyed fast to the post, and 
therefore to the deck. Water is alternately admitted to, 
and released from, these cylinders by tle rotary four- 
ported valve O, each port being connected to its cylinder 
by the pipes P P. The cylinders, therefore, with drum 
and valve face revolve, while the eccentric slide valve is 
stationary, similar to the driving eccentric N. The pres- 
sure water is admitted to the valve O by a pipe Q, which 
passes through the hollow mast, leaving, however, an 
annular space, through which the exhaust water returns 
to the tank by the pipe R. The eccentric slide valve 
inside O is fast to the pressure pipe Q, but free to turn 
half a circle by applying a key at S. By moving the valve 
against either stop the capstan is made to run in either 
direction. It was with some reluctance that cog pearing 
was introduced into this capstan, as otherwise—windlass 
excepted—the ship would not have had a toothed wheel. 
It was, however, impossible to get a strain of ten tons 
with anything like a convenient size without gearing, and 
the differential form adopted gives a strain of ten tons at 
the lower drum ; while the upper one has one ton force, 
with proportionately quicker motion ; at the same time 





A pair of small hydraulic cylinders and rams A are at- 


there are only two wheels and pinions. 
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Hydraulic Steering Gear.—The provisions in gear that 
are most essential are as follows: 1st, that the power 
applied to the steering gear should increase in proportion 
to the angle at which the rudder is moved over; 2nd, 
that under any excessive strain the machinery should 
give way, allowing the rudder then to fly amidships, but 
immediately causing it to return when the strain is re- 
moved ; and 3rd, that whilst the hydraulic steering rams 
and cylinders are placed aft for direct connexion to the 
rudder, the valve for controlling them should be placed 
on the bridge, and worked there under the eye of the 
ofticers of the ship. 

In Fig. 23 is shown such an arrangement of hydraulic 
steering gear, connected to the rudder post A by the main 
tiller B, which is keyed uponit. The end of the tiller is 
turned cylindrical to allow the sliding block C to slide 
radially upon it; and this block is connected by trunnions 
to the hydraulic rams D D working in the cylinders E E, 
from which separate pipes are carried to the admission 

yorts in the slide-valve F that is placed at the bridge. 

Vhen the main tiller is moved in either,direction towards 
its extreme position, the sliding block runs out upon it, 
and the proportionate extent of motion or the effective 
leverage of the rams is increased, until the power over 
the rudder becomes doubled when the rudder is hard 
over at 45 deg. on either side of the midships position. 
This is an exceedingly useful property of the steering 
gear, because in steering with the rudder amidships on 
long voyages the quantity of water used is proportionately 
reduced. A wire cord is carried in each direction from 
the hydraulic rams to a quadrant G, so that any motion 
taking place in the rudder-post communicates a similar 
motion to the quadrant. The object of this quadrant is 
to effectan automatic cut-off by the slide-valve F ; and 
also to show by means of an indicatoron deck the exact 
position of the rudder at all times. 

The steering valve F is shown in section to a larger 
scale in Fig. 26; it is three-ported, the two end ports J J 
leading through the pipes to the hydraulic cylinders 
astern, while the centre port is the exhaust; the water 
from the accumulator enters the valve-chest by the port 
H. Relief valves K K are provided in connexion with 
each hydraulic steering cylinder, for the purpose of 
relieving the rudder from: any excessive strain in the 
event of a heavy sea striking it. These relief valves 
remain shut, so long as the strain on the rudder and the 
hydraulic ram is less than that due to the pressure of 
about 700 lb. per square inch acting on the area of the 
rams; but the moment any strain on the rudder exceeds 
this pressure by about 80 lb. per inch, the valves open 
internally, and allow the water to flow back into the 
accumulator, driving the accumulator piston up against a 
steam cushion. In this way, through the rams of the 
steering gear, the rudder is practically held in position at 
all times by an elastic pressure of steam. 

The self-closing action of the slide-valve is very similar 
to that in the hydraulic reversing gear hereinafter de- 
scribed. The steering tiller L(Fig. 24) is fixed upon the 
shaft N which passes down from the bridge to the valve F 
on the main deck, terminating in a crank at the bottom. 
This crank, bya pin and connecting link, works one end 
of a “‘ floating” lever I, the other end of which is attached 
by asimilar connecting link to a crank-pin in the quadrant 
G, and to the middle of this lever I is joined the slide- 
valve spindle. If the valve is opened by moving the 
steering tiller L and lever I, water is at once admitted to 
one of the steering cylinders and exhausted from the 
other, causing the ram to move the rudder. But as the 
quadrant G receives motion from the rams by the wire 
cord, and therefore moves through precisely the same 
angles as the rudder, its crank-pin is carried in the oppo- 
site direction to the crank on the shaft N, and the slide- 
valve is by that means shut again ; and any further move- 
ment of the steering tiller L will produce further motion 
in the rams, with a corresponding counteracting motion 
of the quadrant. The slide-valve is also opened imme- 
diately by the quadrant whenever the rudder is driven 
amidships by the excessive strain of a heavy sea, and it 
thus gives a double relief to the water at that moment ; 
but the quadrant closes the valve again on the rudder 
returning to the position from which it was disturbed. 
The shaft N of the steering tiller has a tubular casing, 
which is fixed to the quadrant below and is carried to the 
top of the steering pedestal; and a pointer P is keyed 
upon it, which travels over a graduated arc and indicates 
the position of the rudder, as shown in the plan, Fig. 25. 
In this way any angle at which the steering tiller L is 
placed will be followed by a corresponding angular posi- 
tion of the rudder, and this is shown at once by the small 
pointer P. 

The working of this apparatus is perfectly smooth and 
noiseless. In the larger-sized steering gear, such as for 
ships like the Quetta, large relief valves are placed on 
each cylinder at K K (Fig. 23), with their exit pipes 
crossing over to each other, so that when a sea strikes the 
rudder the water is forced out of that cylinder acting 
against it into the opposite one. These valves are set to 
blow off when the rudder is subjected to over one-fifth of 
its breaking strain. 

Hydraulic Windlass Gear.—This consists of a hydraulic 
engine of about 50 horse-power, applied as shown in 
Figs. 27 and 28, Fig. 27 being side elevation with engine 
on deck, Fig. 28 a plan. As opinions differ so much 
amongst captains and owners as to which principle of 
windlass is best it is necessary that the hydraulic system 
may be applied to all. That shown, as applied to the 
Manora, is placed on the forecastle at A, and is of the 
usual type, the anchor being raised by a wormwheel B and 
worm C, geared together. The worm is driven through 
two pairs of bevel wheels by the hydraulic engine con- 
tained in a square bedplate D. The engine is precisely 
similar to that described under the subject of capstan, 
only reversed, that is, cylinders stationary, but eccentric 
E and shaft F revolving. In like manner the slide valve 








G revolves, being reversed by the cross handle and clutch 
H. On the top of the engine shaft is a warping capstan, 
having a power of three tons at its periphery, and fitted to 
receive the usual manual bars. For higher-powered 
strains the ends of the windlass may be used, which, as 
arranged, are more powerful than necessary, and will break 
any rope on board. As, however, the hydraulic engine 
can be regulated to go at one revolution up to sixty with 
the greatest ease, and when unloaded does not fly away 
like the steam engine, strains on ropes can be easily 
managed without breaking them. 

Direct-Acting Hydraulic Windlass.—The object of this 
form is to dispense entirely with gearing. It is shown in 
elevation in Fig. 29, and in plan in Fig. 30. 

The windlass shaft, with its brakes and cable whelps, 
are of the ordinary well-known construction, as shown at 
A’ A. Keyed to the shaft are two friction wheels B B, 
similar to the prevailing hand gear, where it is actuated 
by a double lever like that of a fire engine. Each wheel 
is provided with two friction-gripping reversible clutches 
C’ C, one above, another below, connected in pairs to the 
hydraulic piston of a hydraulic engine at D’ D. These 
work in corresponding cylinders E’ E which are double- 
acting. Each cylinder is fitted with the usual slide valve 
¥’ F which is actuated by a lever G’G connected to 
centre D' D by rods H’ H. These valves partake of the 
motion of the engine pistons to a reduced extent. The 
admission ports of these valves do not communicate with 
the cylinders upon which they are placed, but the pipes 
cross over to each other’s cylinder. Thus the port 
cylinder valve serves the starboard cylinder, and vice 
versa. The effect of this is, the motion of the engines 
keep at right angles, similar to a double cylinder steam 
engine, and they have no dead centres. This being so, a 
nearly continuous rotation is given to the friction wheels 
of the windlass, and, as the clutches are reversible in 
either direction, warping can be effected by the ends 
shown on the windlass shaft, the chain whelps being dis- 
engaged in the usual manner. Such a windlass was fitted 
to two hydraulic paddle steamers, built by Messrs. Denny 
and Brothers, viz., Apollo and Minerva, and they worked 
very smoothly and, excepting a rushing sound of water 
through the ports, noiselessly. 

Combined Steam and Hydraulic Starting Engine.— 
Fig. 35 is a side elevation, and Fig. 36 is a vertical sec- 
tion of this engine. Such an arrangement is necessary 
where it is the practice (a very good one) to shut off the 
hydraulic steering during the day, and so keeping the 
hand steering in good working order, only using the power 
gear at night, and in fogs when on a straight course. The 
engine oscillates on a centre A at the lower end of the 
steam cylinder, held by a casting A! bolted to the bed- 
plate of the marine engine. ‘The cylinder is fitted 
with a piston B and rod C, to which is attached a 
hydraulic piston D, working in the hydraulic cylinder 
E. The rod C passes through a stuttng-box F on 
the steam cylinder, thence through another G on 
the hydraulic cylinder, and terminating at the point 
H on the weigh-shaft lever. This lever is produced to K, 
and from that joint dependsa rod and rack L, geared into 
the pinion M. Upon its shaft a wormwheel N is keyed, 
which is actuated by the worm O and the handwheel P. 
This worm and wheel can be disengaged from the weigh- 
shaft and link motion by the eccentric bearing Q, turned 
by the handle R. This hand gear answers a similar 
purpose to that of hand steering gear in case of derange- 
ment to the engine, and forms no integral part thereof. 
The arrangement of variable and automatic cut-off gear 
in this engine is precisely similar to that of the swinging 
arrangement described under the subject of hydraulic 
crane. The steam slide valve 1 is opened in either direc- 
tion by the hand lever 2 acting on the nut 3. The piston 
B and rod C then move the lever I and reversing links 
at the same time, causing the valve rod to rotate by the 
fixed nut 4 attached to the rod by the arm 5. By this 
means the slide valve is brought to its central position, 
and the engine brought to a state of rest. Thus if the 
lever 2 is placed in any notch in its quadrant 6, the re- 
versing links will follow and stop in a similar position. 
The water in the cylinder E is used in a passive capacity, 
and is kept up under pressure from the boiler by the 
pipe 7, which communicates between the lower end of the 
cylinder and that of the valve chest, so that only con- 
densed water finds its way to the former. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. Barciay, CuRLE, AND Co., Whiteinch, Glas- 

ow, on the 14th inst. launched an iron paddle steamer 
uilt to the order of the North British Steam Packet 
Company, and named the Jeannie Deans. She is to 
be a consort to the Guy Mannering, and is to run in 
connexion with the 
pany’s coast service from Craigendoran (Helensburgh) 
along the Firth of Clyde as far as Rothesay. She will 
have a half saloon aft, and measures 210 ft. by 20 ft. by 
7 ft.7 in. The engines, which are of the single-cylinder 
type, will indicate about 160 horse-power. 

The Clansman, a screw steamer of about 650 tons 
gross register, and measuring 191 ft. by 26 ft. by 
11 ft., was launched by Messrs. Blackwood and Gordon, 
Port-Glasgow, onthe same day. She was built to the order 
of the Northern Steamship Company, of Auckland, New 
Zealand, for their trade at the northern ports of that 
colony, and is being supplied by the builders with engines 
of 100 horse-power nominal, the cylinders being 26 in. 
and 46 in. in diameter respectively, with piston stroke 
of 36 in. 

Also on the 14th inst. Messrs. Ramage and Ferguson, 
Leith, launched a large paddle steamer for the Bourne- 
mouth, Swanage, and Poole Company (Limited), a vessel 
of 190 ft. by 21 ft. by8 ft. 6in. She will be supplied by 


North British Railway Com- 





the builders with engines of the compound diagonal type 
having cylinders of 30 in. and 58 in. in diameter, respec- 
tively, with piston stroke of 60 in., and a working pres- 
sure of 80 lb. per square inch, 

An awning-decked screw steamer named the Ariadne 
measuring 172 ft. by 28 ft. by 19 ft., was launched by 
Messrs. , sa Brothers, Dundee, on Saturday, the 
12th inst. She is being supplied by the builders with 
engines of 70 horse-power nominal. She has been 
built to the order of Messrs. Pile and Co., London, and igs 
intended for employment in the Mediterranean trade. 





On the same day, the twin-screw steam-tug Retriever, 
built at the same port by Mr. W. P. Thompson, made 
her trial trip, the run being to Lunan Bay and back to 
Dundee. The Retriever is a vessel of 588 tons gross 
register, and measures 206 ft. by 274 ft. by 13 ft. The 
engines made 86 revolutions per minute, and indicated 
1300 horse-power, the speed attained on the measured 
mile being equal to 165 miles per hour. She is owned by 
Messrs. Turner and Morrison, of Liverpool and Calcutta, 
and is to be employed on the Hooghly. 


Messrs. Blackwood and Gordon, Port-Glasgow, on the 
14th of April, launched the Clansman, a screw steamer of 
650 tons gross register, and measuring 191 ft. by 26 ft. by 
11 ft., the owners being the Northern Steamship Com- 
pany, of Auckland, New Zealand. She is to be employed 
in the northern parts of that colony. Her propelling power 
consists of a pair of compound surface condensing engines 
of 100 horse-power nominal, the cylinders being 26 in. and 
48 in. in diameter, respectively, with stroke of 36 in. 
She will have excellent accommodation for 50 first-class 
and 20 second-class passengers. 





Tho Nevassa, a steel screw steamer of 2977 tons gross 
register, and measuring 320 ft. by 42 ft. by 28 ft. 6in., was 
launched by Messrs. William Denny and Brothers, Dum- 
barton, on the 15th inst. She is classed at Lloyd’s 
100 A 1, three-decked, and her bottom is constructed on 
the cellular principle throughout, being capable of carry- 
ing about 650 tons of water ballast. She is owned by the 
British India Steam Navigation Company, Limited, and 
is being supplied with a pair of compound engines of 
2000 horse-power indicated by Messrs. Denny and Co. 





At Grangemouth, on the same day, Messrs. Dobson and 
Charles launched the Wishistri, an iron screw steamer 
measuring 146 ft. by 26 ft. by 16 ft., and intended for the 
East India passenger trade. Her engines, which are 
being supplied by Messrs. Dunsmuir and Jackson, Govan, 
Glasgow, will be of 60 horse-power nominal, and she will 
have a large steel boiler having a working pressure of 
100 lb. per square inch. 





On Thursday, the 17th of April, Messrs. Charles 
Connel and Co., Whiteinch, Glasgow, launched a ftinely- 
modelled iron sailing ship, named the Dunolly. She isa 
vesssel of 1450 tons, measuring 243 ft. by 37 ft. 5in. by 
22 ft. 8 in., and was built to the order of Mr. John Brown, 
shipowner, Glasgow. 

Messrs. Murdoch and Murray, Port-Glasgow, on the 
same day, launched an iron screw steamer named the Clio, 
a vessel of 850 tons gross register, measuring 205 ft. by 
29 ft. 6 in, by 15 ft. 3in., and constructed to the highest 
class at Lloyd’s under special survey, with additional 
strengthening at the bows to withstand the ice in the har- 
bours of Finland. She has been built to the order of 
the Wasa Nordsjo Augbats Aktic Bolag, Wasa, Finland. 
Messrs. Dunsmuir and Jackson, Govan, are supplying 
the machinery, which consists of a pair of compound 
engines having cylinders of 24in. and 46 in. in diameter, 
respectively, with piston stroke of 30 in., and with large 
tubular boiler working at 80 lb. pressure. 

On Monday, April 21st, the iron screw steamer Vigilant, 
built by Messrs. T. and W. Toward and Co., Low Benwell, 
Newcastle-on-Tyne, to the order of Messrs. Leech, Harri- 
son, and Forwood, of Liverpool, proceeded to sea on 
her trial trip. She is the sister ship of the Lobelia, built 
by the same firm; her dimensions are: Length, 160 ft. 
over all ; breadth, 23 ft. 6in. ; depth of hold, 12 ft. ; she 
is fitted with a pair of inverted engines having cylinders 
of 21 in. and 38 in. diameter, and 24 in. stroke of piston. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
quieter last Thursday, and prices lost the slight improve- 
ment of the previous day. here were transactions on 
forenoon ’Change at 42s, 34d. and 42s. 4d. cash, also at 
42s, 54d. and 42s, 6d. one month, the market closing with 
sellers asking 42s, 4d. cash and 42s, 6d. one month, and 
buyers near. In the afternoon business was done at 
42s. 44d. and 42s, 4d. cash, also at 42s. 64d. down to 
42s, 5$d. one month, the close being buyers at 42s. 4d. 
cash and 42s. 54d. one month, with sellers near. There 
was rather more firmness on Friday, and on forenoon 
’Change transactions took place at from 42s. 3}d. up to 
42s. 5d. cash, also at 42s. 54d. up to 42s. 64d. one month, 
buyers at the close offering 42s. 44d. and 42s. 6$d. cash 
and one month respectively, with sellers wanting 4d. per 
ton higher. Business was done in the afternoon at 
42s. 44d. and 42s. 5d. cash, also at 42s. 64d. one month, 
and at the close of the market there were buyers at 
42s, 44d. cash and 42s, 64d. one month, and sellers at id. 
higher per ton. Monday’s market was quiet, and a de- 
pressing effect was produced when it was learned that 
the shipments of pig iron from Scottish ports last week 
showed a heavy falling off. In the forenoon transactions 
were reported at 42s, 4d. and 42s. 4)d. cash, also at 
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42s, 6d. and 42s. 64d. one month, the close being buyers 
at 42s. 44d. cash and 42s. 6d. one month, with 
sellers near. In the afternoon business took place 
at 42s. 5d. and 42s. 44d. cash, also at 42s. 64d., 42s. 7d., 
and again at 42s. 64d. one month, with sellers at the close 
asking 42s. 64d. one month, and buyers offering 42s. 6d., 
the cash price being nominally 42s. 44d. The warrant 
market was again weak yesterday, and prices closed 
about 1d. per ton under those of the previous day. susi- 
ness Was jus in the morning at 42s. 4d. and 42s. 34d. 
cash, also at 42s. 54d. and 42s. 5d. one month, the close 
being buyers at the lower quotations, and sellers near. 
Some iron changed hands in the afternoon at 42s. 4d. 
and 42s, 34d. cash, also at 42s, 54d. and 42s. 5d. one 
month, and at the close there were sellers at the top 
quotations, and buyers offering 4d. per ton lower. Busi- 
ness was done this morning at 42s, 4d. and 42s, 34d. cash, 
and at 42s. 5d. one month, and somewhat similar prices 
prevailed in the afternoon. The tendency of the market 
tuwards the end of last week was to harden a little, but 
any improvement that may have taken place may be ac- 
counted for by the closing of some oversold accounts. For 
the present, however, there is much disposition to 
over-sell, and when any slight decline takes place in 
prices, buyers appear to operate more freely. All 
the same, a considerable turnover of iron has been 
reported during the past week or so, and at rather better 
wrices—up to I4d. per ton—at the close of last week’s 

usiness. Those transactions that are reported from day 
to day seem still to be confined almost entirely to the 
trade. In general trade there is no improvement to 
record, and very discouraging reports are coming to hand 
from the United States and the Continent. Several of 
the special brands are in rather better demand, but with- 
out any advance in price, but in other cases makers are 
improving the existing demand by quoting easier rates. 
No change can be reported regarding the hematite pig 
iron market, business still being done at 46s. per ton for 
the usual proportions of Nos. 1,2, and 3 brands f.o.b. at 
Cumberland ports. The number of blast furnaces still 
remains at 92, as compared with 113 at this time last 
year; it is just possible, however, that the four furnaces 
that were lately blown out at the Clyde Iron Works, owing 
to a breakdown of the blowing machinery, may very 
shortly be again in full blast, thereby adding something 
like 800 tons to the weekly production. But, as it is, the 
make is now nearly 4000 tons per week less than it was 
a yearago. Last week’s shipments of pig iron from all 
Scottish ports amounted to 9403 tons, as against 12,981 
tons in the preceding week, and 14,945 tons in the corre- 
sponding week of last year—showing for the present year, 
up till the end of last week, a decrease of 18,362 tons. 
They included 1120 tons to the United States, 155 tons to 
Canada, 460 tons to India, 125 tons to Australia, &c., 
234 tons to France, 550 tons to Italy, 1262 tons to Ger- 
many, 400 tons to Holland, 135 tons to Belgium, and 
lesser quantities to other countries. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood yesterday afternoon at 593,094 tons, as compared 
with 593,519 tons yesterday week, showing a decrease for 
the week of 425 tons. 

Royal Society of Edinburgh.—An ordinary meeting of 
this Society was held on Monday night. Sir William 
Thomson presided, and there was a large attendance. 
Professor Helmholtz, Berlin, an hon. Fellow of the 
Society, read a paper ‘‘On Galvanic Currents passing 
through a very Thin Stratum of an Electrolyte.” The 
Abbé Renard, Brussels, who spoke in French, gave an 
examination of dust collected in the snow by Mr. Omond, 
at the Ben Nevis Observatory, and stated that he found 
the dust composed of small particles of coal, quartz, 
felspar, and organic substances, from which he argued 
that se much organic substance could not possibly be of 
cosmic origin. A short discussion followed as to the 
possible intercommunication with life of different planets. 
Professor Cremona, Rome, who also addressed the meet- 
ing in French, described a method of deriving from the 
plane figure the generation and properties of a curved 
surface. The gentlemen were heartily thanked for their 
papers. 

Action against the Forth Bridge Company.—The direc- 
tors of the Forth Bridge Company recently received from 
Mr. Dundas, of Dundas Castle, a communication in which 
he demanded from them the sum of 25,000/. for the island 
of Inchgarvie, in mid-Forth, which he holds to be his pro- 
perty, but which has been appropriated by the company 
for the construction of the bridge. The company refuse 
to comply with such a request, and correspondence which 
passed between the law agents and the two parties has 
now proved fruitless. An action will forthwith be raised 
by Mr. Dundas in the Court of Session against the com- 
pany. The question is one which does not seem to have 
even once occurred to the promoters of the bridge scheme, 
and the legal action regarding it will be watched with 
much interest, 

Heavy Failures in Kirkcaldy.—Messrs. John Key and 
Sons, the well-known shipbuilders and engineers at Kirk- 
caldy and Kinghorn, have this week issued a circular to 
their creditors stating that owing to dulness in trade they 
have been compelled to suspend payment. It will be 
remembered that the firm built a large amount of first- 
class steel steam shipping last year. Yesterday it was 
stated that the estate, if valued, would yield a surplus of 
17,0007. The books of the firm are in the hands of Messrs. 
Moore and Brown, accountants, Glasgow, and a meeting 
of the creditors will be held at an early date. Very pro- 
bably from 500 to 600 workmen will be thrown out of 
employment through this failure, 


Institution of Engineers and Shipbuilders in Seotland.— 
The twenty-seventh annual general meeting of this 
Institution was held last night, Mr. James Reid, pre- 
sident, in the chair. Sir W. G. Armstrong, Professor 





Hermann Von Helmholtz, and Dr. R. Angus Smith, 
¥.R.S., Manchester, were elected honorary members on 
the recommendation of the Council ; and several candi- 
dates were elected as ordinary members. A very satis- 
factory financial statement for the past year was sub- 
mitted by the treasurer, Mr. James M. Gale, C.E. It 
was heartily approved of. Subsequently a new president 
was elected for the two years 1884-86 in the person of 
Professor James Thomson, C.E., F.R.S. Mr. T. A. 
Arrol was elected as a vice-president, and vacancies in 
the Council were filled by the election of Messrs. Dundas, 
F. W. Dick, M. Holmes, Gilchrist, Duncan, and Mac- 
millan — representing railway engineering, locomotive 
engineering, steel-works engineering, marine engineering, 
and shipbuilding. A discussion afterwards took place on 
turbines, followed by one on the properties of screw-piles; 
and two new papers were communicated to the meeting, 
one being on ‘* Fog Signalling as applied to Lighthouses.” 
A hearty vote of thanks was passed to the retiring pre- 
sident, and the Institution adjourned for the recess. 

Highland Agricultural Society — Implement Trial. — 
The potato planters selected at the Inverness show in 
vuly, 1883, were tried yesterday in a field at the farm of 
Dunain, near Inverness, granted by Mr. Baillie, of Doch- 
four, who also gave the use of his horses and furnished 
seed for the trial. The machines entered were Nos. 98, 
99, and 100 in the catalogue of the Inverness show, and 
exhibited by Mr. G. W. Murray and Co., Banff, and 
No, 555, exhibited by Mr. Robert Kyd, Coupar-Angus. 
As the machines had been kept in possession of the 
Society since the date of the show in July last the exhi- 
bitors were allowed a short preliminary trial, so as to get 
them into proper working order, after which the judges pro- 
ceeded to test their merits. After very careful trials the 
judges agreed to report to the directors as follows: That 
they should award the first prize of 157. to Mr. Robert 
Kyd, Coupar-Angus, for his double-drill machine ; the 
second prize of 10/. to Messrs. G. W. Murray and Co., 
Banff, for their two-row patent potato planter ; third 
prize of 5/. to Messrs. Murray and Co. for their one-row 
potato planter. The draught of the machines was very 
light for one horse. The machine to plant three rows 
with two horses was also tried, and although the judges 
considered its construction displayed considerable inge- 
nuity, they did not think it so useful an implement as the 
others. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dispute in the Iron Trade, Parkyate.—The tonnage 
men at the works on Saturday refused to take their 
money on account of the amount stopped by the manager, 
in prospect of the reduction proposed in the North of 
England. The men think the manager is treating them 
hardly, and contrary to the agreement that has been in 
force for several years, viz, ‘‘to rise and fall with the 
North of England iron trade, as declared by the Concilia- 
tion Board of Darlington, but that they work and are paid 
at existing prices until the decision‘of the arbitrator is de- 
clared.” The men held an open-air meeting in the after- 
noon, and resolved not to accept their wages unless paid 
at the old rate without deduction. Last week the whole of 
the works were standing, and the men allege that this was 
with a View to coerce them into accepting terms. Yester- 
day afternoon notices were sent to a number of the men 
that the works are to commence to-day at six o’clock, and 
threatening proceedings in case of the men absenting 
themselves from work. 

Proposed Amalgamation of the Chesterfield and Derbyshire 
Institute of Engineers and the Midland Institute.-—On 
Saturday afternoon the usual quarterly meeting of the 
members of the Chesterfield and Derbyshire Institute of 
Mining, Civil, and Mechanical Engineers was held in the 
lecture-room of the Stephenson Memorial Hall, Chester- 
field. Mr. J. P. Jackson, J.P., presided in the absence 
of Lord E. Cavendish, M.P. The chief business of the 
afternoon was to consider a report of a committee 
appointed by the Council to take into consideration a 
proposal for the amalgamation of the Institute with the 
Midland Institute of Mining, Civil, and Mechanical 
Engineers, Barnsley. Each member of the Institute had 
been furnished with a copy of the report, which was 
based upon a programme laid down by a joint committee 
of the two Institutes. The report recommended that the 
Institute should be called ‘‘ The Midland Institute of 
Engineers,” and that, provided suitable accommodation 
could be obtained at Firth College, the head-quarters of 
the Institute should be at Sheffield. The classes of mem- 
bers were to be six in number, and the subscriptions were 
to be somewhat lower than those now paid. The Firth 
College executive were, it was said, prepared to allow 
the sole right of usage of a room for council meetings and 
reference library, though the terms of payment were as 
yet considered too high. The executive had, however, 
shown a disposition to meet the views of the committee, 
and it was believed those difficulties would be overcome. 
It was believed by the committee that numerous advan- 
tages would be gained by the amalgamation, viz., an ex- 
tended area for operations, and thereby an increase in the 
importance of the Institute, an augmentation of members, 
more papers on more subjects, particularly different 
mining practice under varied conditions, more complete 
discussions, the same questions being subject to discussion 
at different centres successively, a wider dissemination of 
practical scientific information published by the Institu- 
tute, the prospect of a chair of mining being. founded in 
connexion with Firth College and the Institute, and the 
higher status of the Institute in consideration of its 
widely representative character, and its connexion with 
so important a technical and educational establishment as 
Firth College. After a protracted and somewhat angry 
discussion it was decided to refer the matter to the 
members at their annual meeting. 








Hull and Barnsley Railway and Dock Shareholders’ In- 
spection.—The Hull shareholders of the Hull and Barnsle 
Railway and Dock Company having arranged wit 
Messrs. Lucas and Aird, the contractors, for an engine 
and carriages, have made an inspection of the new dock, 
and the line from Hull to the banks of the River Ouse. 
The party assembled at the Alexandra Dock, and having 
gone over this gigantic work, many of them for the first 
time, they expressed considerable surprise, not only with 
the progress which has been made in the short space of 
three years, but also admiration at the substantial 
character of the works. Having thoroughly inspected 
the dock, they entered the two saloon carriages which 
had been placed at their disposal by the contractors, and 
under the guidance of Mr. Bohn, C.E., and other gentle- 
men of the engineering staff, the journey over the line 
was commenced, the first point of interest reached being 
the massive swing bridge which spans the River Hull. 
This structure is nearly completed, although it has not 
yet been turned across the river. The train passed over a 
temporary bridge, after which it soon came on to the per- 
manent way of the line which will carry the traffic to and 
from the Alexandra Dock. A run brought the train tothe 
Drewton Tunnel, which is more than a mile in length. 
It was predicted before the works commenced that the 
making of this tunnel would take eight years. It is 
barely three years since the work was commenced, and 
now the tunnel is complete, and nearly along its 
whole bed the permanent way has been laid and ballasted. 
Passing through this tunnel and two smaller ones, the 
Sugar Loaf andthe Weedley, the train emerged into the 
beautiful vale of Drewton, and for a shert time it was 
stopped until Mr. Stannard, the engineer in charge of this 
section, pointed out a sustaining wall on the south side 
of the cutting. This is a very thick concrete wall, which 
was rendered neeessary by the outbreak of a spring 
after the cutting had been made. It carried down 
the embankment into the cutting, and impeded the works 
to such an extent that it was necessary, to prevent 
the whole hill slipping into the cutting, to erect this sus- 
taining wall ; and to carry the water off which flowed in a 
vast volume it was necessary to construct a culvert 
beneath the line. The cost entailed by these extra and 
altogether unforeseen works was upwards of 25,000/. The 
train next passed along the line to Howden, where 
another short stay was made, and the very convenient 
and almost finished station was examined. Another 
short stage brought the party to the banks of the Ouse, 
and the train was run on the land portion of the bridge by 
which that stream will be crossed. The party here left 
the train and inspected the bridge, getting an exceedingly 
good view of the swinging portion, which is being con- 
structed un the pier in mid-stream. This work is so far 
completed that if it were necessary it could be ready for 
swinging by the end of the present month. At this 
portion of the works Mr. Stannard informed our cor- 
respondent that on his section, which extends from 
about the Drewton Tunnel to the River Trent, there 
has been an immense outlay which could never have 
been anticipated. A little to the westward of the 
River Aire the embankment had been all completed to its 
intended level, and preparations were being made for 
laying down the permanent way. One morning when he 
went to the spot he found that 125 yards of the embank- 
ment had altogether disappeared, sunk down bodily, the 
spongy sides being pressed upwards and outwards. All 
the work had to be done over again, tons of cement con- 
crete being used before a proper foundation was at length 
made. He states that his section has swallowed fully ten 
thousand cubic yards of material more than were cast 
into the celebrated Chat Moss, the line over which was 
constructed by Mr. Stannard’s father. In a subsequent 
part of the day’s proceedings, Mr. Stannard stated that 
in such unforeseen works as have been mentioned upwards 
of a quarter of a million of money has had to be expended. 
On the return journey the Hull shareholders passed a vote 
of thanks to the contractors for their courtesy in placing 
an engine and carriages at their disposal, and also to the 
engineers who had accompanied them and explained the 
works so fully. 








TuHE AMERICAN Coa. TrApDE.—A large number of new 
coal mines have been opened of late in Pennsylvania, 
Ohio, Indiana, and West Virginia. There has been more 
activity of late in American coal-mining generally. The 
Pennsylvania coal operators have sold some 200,000 tons 
of bituminous coa] in New England markets. 

INSTITUTION OF MECHANICAL ENGINEERS.—In connexion 
with the ensuing meeting of this Institution, the fol- 
lowing circular letter has been issued: ‘‘It has been 
decided not to have the usual annual dinner of the Insti. 
tution this year. Itis thought very desirable that the 
members should have an opportunity of meeting and 
dining together (as has been the case for so many years), 
and the undersigned have formed themselves into a com- 
mittee to arrange for a dinner of the members. The dinner 
will be held on Thursday, May 1, at 5.45 p.m. (i.e., after 
the special general meeting at 3.0 p.m., and before the 
general meeting at 7.30 p.m.) The dinner will be at the 
Criterion, Regent-circus, London, W., and Mr. E. H. 
Carbutt, M.P., has kindly consented to take the chair, 
and Mr. Daniel Adamson the vice-chair. Tickets, price 
7s. 6d. each, for the dinner (exclusive of wine) can be ob- 
tained of any of the hon. secs. before Monday, April 28.” 
The honorary secretaries are: Messrs. Stephen Alley, 
Sentinel Works, Polmadie-road, Glasgow; J. G. Mair, 
101, Grosvenor-road, Pimlico, London, S.W.; W. H. 
Maw, 36, Bedford-street, Strand, London, W.C.; G. B. 
Oughterson, care of P. Brotherhood, Belvedere-road, 
Lambeth ; Arthur iy Loughborough ; Henry Simon, 
7, St. Peter’s-square, Manchester ; Louis Sterne, 10, Vic- 
toria Chambers, Westminster, S.W. 





ENGINEERING. 


[Aprin 25, 1884, 











HYDRAULIC MACHINERY ON SHIPBOARD. 
CONSTRUCTED BY MESSRS. BROWN BROTHERS AND CO., ENGINEERS, EDINBURGH. 


(For Description, see Page 357.) 
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NOTICES OF MEETINGS. 

Tux IxstiTUTION or Civi, ENGINEERS, — Tuesday, April 29th, 
at 8p.m. Paper to be discussed: ‘‘ On the Comparative Merits 
of Vertical and Horizontal Engines, and on Rotative Beam Engines 
for Pumping,” by Mr. Wm. E. Rich, M. Inst. C.E. 

IRON AND STEEL InstiTUTE.—Annual meeting, April 30 and 
May 1 and 2, at 25, Great George-street, Westminster, April 30: 
Meeting of Council at 9.45. At 10.30 general meeting of 
members, commencing with appointment of scrutineers, report 
of Council, financial statement, and presentation of Bessemer 
Gold Medals to Mr. E. P. Martin and Mr. E. Windsor Richards, 
followed by papers and discussions. May 1: Meeting of 
Council at 10 a.m. followed by meeting for reading and discus- 
sing papers at 10.30a.m. May 2: Meeting for reading and dis- 
cussing papers at 10.30a.m. The following is a list of papers and 
subjects for discussion—Adjourned discussions: ‘‘On the Tin- 
Plate Industry,” by Mr. W. E. Trubshaw, Llanelly. ‘On the Coal 
Washing Machinery used by the Bochumer Verein,” by Mr. F. 
Baare, Bochum. ‘Onthe Manufacture of Anthracite Pig Iron,” 
by Mr. J. Hartman, Philadelphia, U.S.A. Adjourned papers: 
“On Recent Results with Gas Puddling Furnaces,” by Mr. R. 
Smith-Casson, Brierley Hill. ‘‘On a New Form of Gas Sampler,” 
by Mr. J. E. Stead. New papers: ‘‘On the Use of Raw Coal in the 
Blast Furnace,” by Mr. 1. Lowthian Bell, F.R.S., Northallerton. 
“On the Behaviour of Armour of Different Kinds under Fire,” by 
Captain C. Orde-Brown, Woolwich. ‘On Recent Progress in 


Iron and Steel Shipbuilding,” by Mr. William John, Barrow-in- 


Furness. ‘‘On the most Recent Results obtained in the Appli- 
cation and Utilisation of Gaseous Fuel,” by Mr. W. S. Sutherland, 
Birmingham. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—A special meeting 
of members will be held at the Westminster Palace Hotel on 
Thursday, May 1, at 3 p.m., for the election of a secretary to the 
Institution. The ordinary meetings will be held on the evenings of 
Thursday and Friday, May 1 and 2, at 25, Great George-street, 
Westminster. The chair will be taken by the President, Mr. I. 
Lowthian Bell, F.R.S., each evening at 7.30. The ballot lists for 
the election of new members, associates, and graduates will be 
presented to the meeting, and the names of those elected will be 
announced. The following papers will be read and discussed : 
‘*On the Consumption of Fuel in Locomotives,” by M. Georges 
Marié, of Paris. “ On Portable Railways,” by M. Paul Decauville, 
of Petit Bourg, Paris. ‘‘On the Moscrop Engine Recorder, and 
the Knowles Supplementary Governor,” by Mr. Michael Longridge, 
Manchester. ‘‘ Description of the Automatic and Exhaust Steam 
Injector,” by Mr. A. Slater Savill, Manchester. ‘‘ Description of 
the Apparatus Used for Testing Current-Meters at the Admiralty 
Works at Torquay for Experimenting on Models of Ships,” by Mr. 
Robert Gordon, Burmah. ‘ Description of the Francke ‘Tina’ or 
Vat Process for the Amalgamation of Silver Ores,” by Edgar P. 
Rathbone, London. 
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THE PANAMA CANAL. 

THE severance of the Northern from the Southern 
American continents—that ambitious project by 
which M. de Lesseps seeks to throw into the shade 
the fame he so fairly earned by the construction of 
the Suez Canal—is a work proceeding more slowly 
than surely towards completion. The statements 
which are published from time to time in the 
American, English, and especially in the French 
papers are vague and contradictory, based upon 
information derived from official sources, and 
possibly not less confused from that reason. One 
thing, however, is beyond question, that the difti- 
culties in the way of the undertaking are far greater 
than the promoters contemplated at the beginning, 
or, at all events, than they admitted to the public. 
As the work is being prosecuted chiefly with French 
capital, and as M. de Lesseps naturally commands 
almost unlimited confidence with his countrymen, 
little uneasiness has, up to the present time, been 
displayed, but we believe that before very long, 
when fresh subscriptions are demanded for the 
prosecution of the work, and when it is realised that 
the original estimates, both as regards the time and 
money required for opening of the canal, fall far 
short of the truth, the present trustfulness of pro- 
moters will be exchanged for less easy sentiments. 
We do not venture to suggest for a moment that 
M. de Lesseps will make a wreck of his fortunes 
and of those of his supporters by the failure of the 
project, but we believe that future success is only 
possible by a vast expenditure in money, and, un- 
fortunately, in life, on account of the very fatal 
climate through which the canal passes. 

We are not in a position to give very minute 
details of the present state of the Panama Canal 
works, but we can place before our readers some of 
the more important facts obtained during a recent 
inspection of the works. The line of the canal is 
divided into twelve sections, and on all of these a 
great deal has been done in preparatory work, but 
there is little of actual results to show. A good 
deal of this preliminary labour has been expended 
in the construction of buildings, barracks, offices, 
villas, &c., for the men and statf whose comfort has 
been studied to the utmost ; far more so probably 
than if an English company had the undertaking in 
hand. 

Some idea may be gathered of the progress made, 
and of what remains to be done, from the following 
figures, which refer only to the movement of 
material, rock, earthwork, and dredging. The 
total quantities to be dealt with are : 


Cubic metres, 


Dredging ve - fe Se 26,913,000 
Rock, hard and soft... 37,632,000 


41,295,000 


The amount of material actually removed up to 
the Ist of March last was as follows : 


Earthwork 


Cubic metres. 
Dredging oie as ae ar 452, 
Rock, hard and soft... au ee 752,500 
Earthwork : es sda 2,967,000 
Thus up to that date one-sixtieth of the dredging, 
one-fiftieth of the rock cutting, and one-fifteenth of 
the earthwork excavation had been done. 
Of the 600 millions of francs subscribed for the 
completion of the canal, 300 have been spent in 
preliminaries and plant, and 100 in purchasing 
and improving the railway, so that there remain 





200 millions for finishing the whole work, which 








is to be done, according to present expectations, 
in 1888. But besides the work contemplated at 
the commencement, there are some enormous sup- 
plementary additions. The diversion of the Chagres 
river, and the construction of a dam in connexion 
with this work; 10 million additional metres of 
dredging in the port of Colon; a system of locks 
at Panama ; and we believe a far greater amount of 
rock-cutting than the sections originally showed. 
One of the most important of these unforeseen 
works—the regulation of the Chagres river—has 
not yet been decided on ; it will of necessity be an 
undertaking of great magnitude, not only as re- 
gards the dam itself, but on account of the enor- 
mous masses of water that have to be dealt with 
during the rainy season. 

During the past year, or rather during the dry 
season, there were about 12,000 men at work on the 
excavations, and it is expected that at the end of 
the year about 25,000 men will be employed, but 
during the wet months, when operations in many 
parts of the line are suspended, only from 6000 to 
8000 men are employed. The prices paid to con- 
tractors for earth excavation have been 2s. per 
cubic yard, and the wages paid to the labourers 
is 5s. a day. Although the average work of a 
labourer with the assistance of the Decauville 
railway plant employed, is from 6 to 8 cubic 
metres per day of the light friable soil, of which 
the earthwork is composed, the greater part of the 
excavation is in rock, where progress is necessarily 
slow, and under the most favourable circumstances 
the canal could not be cut, even by employing the 
maximum number of men available, in anything 
like the time anticipated, to say nothing of the 
great supplementary works before alluded to. In 
reference to one of these—the dam for the Chagres 
river—the engineers are now engaged in making a 
more complete survey of the Upper Chagres Valley ; 
this will not be completed for some months, and until 
it is finished the height of the dam, and the sectional 
area of the deviation canal cannot be determined. 
It will be remembered that the Panama Canal 
Company obtained from San Francisco a monster 
dredger which was to raise 12,000 cubic metres a 
day and finish the excavation at Colon in two years. 
This machine appears to have turned out badly, 
and we are informed that the buckets, which were 
too large and too weak, were easily knocked out 
of shape, while the boulders, roots of trees, and 
other large objects raised, continually choked the 
delivery shoot. This dredger was burnt some time 
ago, and another one has now arrived from San 
Francisco to take its place. Probably the ex- 
perience gained from the first machine has been put 
to good use in the second one ; the former never 
raised more than 6000 metres a day, when working 
under the most favourable conditions, or 50 per 
cent. of its guaranteed performance. A peculiar 
feature of these dredgers is the mode in which 
they are anchored when at work. Two wells pass 
clear through the hull from the deck, one fore and 
one aft, and mooring piles that are raised and 
lowered by windlasses on deck are employed to hold 
the vessel in the desired position. Only one pile is 
lowered at a time, so that the dredger is free to 
swing around it as onacentre. Thedelivery shoot 
of this machine is 150 ft. long and 3 ft. diameter, 
the smallness of the latter dimension accounting for 
the frequent stoppages that took place from choking 
up with the stiff blue clay mixed with roots and 
boulders, which with gravel forms the bulk of the 
material to be lifted. 

By far the greater part of the dredging hitherto 
done—452,000 metres—has been the work of the 
large machine made by Messrs. Simon and Co., 
of Renfrew, which, with three smaller ones from 
France, have given great satisfaction. The former 
has been now steadily at work for some months 
without any hitch, and raises from 2400 to 3200 
cubic metres a day. The spoil lifted is dumped into 
the steam hopper barge, and deposited at sea, two 
miles outside the harbour. These take a load of 
200 metres, and make from twelve to sixteen trips 
a day according to the weather ; it is interesting to 
know that this dredger works easily through the 
canal bank, with very little preliminary blasting. 
Along the line of the canal a number of steam 
navvies have been set to work, but the success 
attending the operation appears to be very pro- 
blematical. Fuel is expensive, and repairs, which 
of course must be required more or less often, are 
costly also. They absorb, moreover, the services of 
a large number of labourers, ten or a dozen to each 





machine, and it will probably be found that the 
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work can be done more economically by hand. At 
the same time it must be borne in mind that steam 
excavating machinery worked undeér ordinary con- 
ditions, and looked after by active and intelligent 
men, produces very economical results. The con- 
ditions ruling the Ship Canal works are, however, 
quite exceptional. At Panama nothing, or prac- 
tically nothing, has yet been done, but at this end 
of theline there is a combined dredger and derrick 
like those which have done good service on the 
Continent, and were also employed in making the 
Welland Canal, and four more similar machines are 
to be started shortly. These drop the material 
raised at a distance of 220 ft., and as there is no 
discharge tube there is never any danger of choking. 

The foregoing are, it is true, somewhat scanty 
particulars of the present ecndition of the Panama 
Canal works, but they are sufticient to give some in- 
sight to the actual state of affairs. It was officially 
announced two years ago that the work of excava- 
tion had been seriously commenced, the necessary 
plant, or at least the greater part of it, being then 
on the ground, and everything in good order to 
proceed steadily. According to the promises of the 
promoters the canal is to be completed in four 
or five years from the present time, but as we have 
seen only one-sixtieth of the dredging, one-fiftieth 
of the rock cutting, and one-fifteenth of the earth 
excavation had been completed on the Ist of March 
last. Moreover, at the present time a most impor- 
tant supplementary work—the Chagres dam— 
remains unsettled even in principle. All hope then 
must be abandoned as to the canal being completed 
by the time promised and for the sum estimated. 
Indeed the only safe prediction is that with time 
enough and sufticient funds the undertaking can be 
accomplished. In all large works the expectations 
of promoters are more or less falsified by events, 
and perhaps if it were not for sanguine leaders and 
a trustful public great schemes would never be 
carried out at all. But in some cases the difference 
between anticipations and reality is more marked 
than in others, and we have little doubt that the 
Panama Ship Canal will prove to be an exceptional 
illustration of this fact. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Norices have been issued of a special general 
meeting of the members of the Institution of Me- 
chanical Engineers, which is to be held at 3 P.M. on 
Thursday next, May Ist, at the Westminster 
Palace Hotel, this meeting having for its object the 
election of a secretary to the Institution. The cir- 
cumstances under which the late secretary, Mr. W. 
R. Browne, resigned in January last, will be fresh 
in the memory of many of our readers, but in view 
of the coming election it is desirable that we should 
recall some of the chief circumstances which have 
rendered this election necessary. 

It will be remembered that at the Birmingham 
meeting held in November last, it was announced 
by the President that the Council contemplated 
certain changes in the staff of the Institution, 
that these changes ‘‘involved the retirement” of 


the assistant-secretary, Mr. Bache, and_ that 
on thus dispensing with Mr. Bache’s future 


services they proposed to present to him an 
honorarium of 10007. In the annual report sub- 
mitted at the general meeting of January last, 
these statements were recapitulated, while it was 
also explained that by the proposed changes it was 
expected to effect a reduction in the annual ex- 
penditure for salaries. In an article which appeared 
on page 59 ante, we commented fully upon these 
proposals, pointing out that under the new arrange- 
ment the secretary would be left free to engage 
in professional work other than his secretarial 
duties—a state of affairs which we considered most 
undesirable—and at the same time expressing our 
opinion that in discharging, in the prime of life, an 
able ofticer like Mr. Bache, who had for so many 
years been connected with the Institution, the 
Council were acting most unwisely. 

The views we thus expressed were, we are glad 
to say, fully shared by the bulk of the members, 
and at the general annual meeting held in January 
last*—a meeting which was attended as no annual 
meeting ever had been attended before—it was most 
clearly and forcibly shown that the proposed action 
of the Council was in direct antagonism to the 
wishes of those present. To any one who attended 
that meeting it must have been perfectly clear that 
~~ * A full report of this meeting will be found on p. 96 
ante. 





the members had no desire to economise in the 
matter of the annual expenditure on salaries, but 
that rather—in view of the exceedingly prosperous 
financial position of the body—they were disposed 
to spend their money with no niggardly hand, so 
long as the expenditure was devoted to increasing 
the usefulness of the Institution, and assuring its 
professional position. At the same time the friendly 
feelings which existed between the members gene- 
rally and Mr. Bache, and the manner ia which his 
long and faithful services were appreciated and 
valued, was amply evidenced by the remarks of 
many of the speakers, and by the manner in which 
these remarks were received by those present. 

It will be quite unnecessary that we should re- 
capitulate here the features of the annual meeting, 
but we may remind our readers that the members 
refused to adopt the annual report, and that an 
amendment, proposed by Mr. E. H. Carbutt, and 
seconded by Mr. R. Price Williams, namely : ‘‘ That 
‘* the part of the report referring to the alterations 
‘‘in the staff of the Institution shall be referred 
‘* back to the Council for re-consideration, with 
‘‘ instructions to them to try and retain the valued 
‘‘ assistance of Mr. Bache, and not to diminish 
‘* either the number or efliciency of the staff,” was 
carried by an enormous majority. This was at the 
first evening of the meeting. At the adjourned 
meeting held the following evening, Mr. W. R. 
Browne, the then secretary, tendered his resigna- 
tion, while, on the motion of Mr. Arthur Paget, it 
was unanimously resolved that the bye-law No. 20 
of the Institution should have added to it the fol- 
lowing words: ‘‘The secretary shall devote the whole 
‘* of his time to the work of the Institution, and shall 
‘* not engage in any other business or profession.” 

The outcome of these proceedings was that the 
Council advertised for a new secretary, and from a 
circular letter just issued to the members and 
signed by the present President, Mr. I. Lowthian 
Bell, we learn that 190 replies were received. But 
with the receipt of these numerous applications the 
Council found themselves in a difficulty. Accord- 
ing to the rules of the Institution the election of 
the secretary rests with the members and with 
them only, while no provision is made for any pre- 
liminary weeding down of any list of possible 
candidates. In fact, as matters stand we believe 
that the Council have no legal right to make any 
selection, but that the whole of the names of the 
applicants should be submitted to the members for 
their consideration. As to what would have been 
the best course for the Council to pursue under 
these somewhat awkward circumstances it is now 
too late to express an opinion, but the thought cer- 
tainly suggests itself that it would not have been 
unadvisable to have taken steps for the appointment 
—with the full sanction and co-operation of the 
members—of a committee of selection by whom 
the various applications might have been ex- 
amined, and those unsuitable, or from persons 
possessing manifestly inferior qualifications, elimi- 
nated. No such committee was appointed, but 
judging from the circular letter to which we have 
already referred, the Council have taken upon 
themselves to make a selection. As to whether 
this work of selection was performed by the Council 
as a body, or whether it was carried out by some 
sub-committee, and, if so, how that sub-com- 
mittee was elected, the members are not informed, 
but at all events Mr. Bell’s circular letter is accom- 
panied by papers containing the names of twelve 
gentlemen who have applied for the office of secre- 
tary, and whom it is stated have been selected by 
the Council. Mr. Bell, in his letter, goes on to 
say : ‘‘The Council have requested a personal in- 
‘‘terview with them ; after which and after answers 
‘“‘have been received from the references of the 
‘‘applicants, I shall be prepared on behalf of my 
‘colleagues and myself to submit our views to the 
‘“‘members at the special general meeting to be 
‘‘ held at the Westminster Palace Hotel, on Thurs- 
‘‘day, May 1, at three o’clock, P.M.” 

So far as we can interpret the sentence we have 
just quoted itis the intention of the Council to submit 
to the meeting next Thursday, with their recom- 
mendation, a still more limited list of candidates, 
these candidates being selected from the twelve 
whose qualifications have been issued to the mem- 
bers ; but what warrant the Council have for such a 
course is by no means clear. It is idle to disguise 
the fact that just at present the relations between 
the Council (and particularly a certain section of it) 
and the body of the members are somewhat strained, 








and the members are not unlikely to resent any 





arrogation by the Council of powers which do not 
belong to them. Under these circumstances it 
appears to us to be—to say the least of it—un- 
wise for the Council to take any course which 
the members can in any way regard as an in- 
fringement of their own special priviledges. The 
papers which have been issued relate to the 
qualifications of Messrs. G. F. Armstrong ; Alfred 
Bache (to whose thirty-years’ sevices on the 
staff of the Institution we have already referred); 
KE. F. Bamber; G. Cawley; F. M. Cotton; G. A. P. 
Cuxon; H. Dyer; W. H. Greenwood; G. GC. V, 
Holmes; F. H. Pearson; Graham Smith; and W. 
H. Thelwall. This list is no doubt in some 
respects a representative one, but at the same time 
it undoubtedly includes some men quite untitted 
for the post, while most of the members will feel 
that they have a right to some information con- 
cerning the 178 candidates who have been with- 
drawn from their consideration. These candidates, 
themselves, also appear to us to have a right to 
object to the unauthorised process which has pre- 
vented even their names from being submitted to 
the body by whom alone the final selection can be 
legally made. 

It would be out of place for us to make here 
any comments upon the respective qualifications of 
the twelve candidates whose names have been 
placed before the members—the consideration of 
those qualifications is a matter for the members and 
for them alone. We may, however, say this much, 
that there is no doubt that from the twelve names 
submitted an admirable secretary can be selected. 

The meeting of Thursday next is an important 
one, and undoubtedly much of the efficiency and 
smooth working of the Institution in the near 
future depends upon it. This being so, we trust 
thas it will be well attended and that it may result 
in full effect being given to the spirit of Mr. Car- 
butt’s amendment passed at the last general meet- 
ing and quoted in the early part of the present 
article. In conclusion, we need hardly say, that 
we sincerely hope that one of the results of the 
ensuing meeting will be the thorough re-establish- 
ment of those cordial relations between the bulk 
of the members and the Council without which no 
professional body can expect to develop and prosper. 





THE BOILERMAKERS AND IRON 
SHIPBUILDERS. 

Tue forty-ninth annual report of the ‘* United 
Society of Boilermakers and Iron Shipbuilders,” 
recently issued, gives an account of the financial 
management of the Society for the past year, 1883 ; 
and it reviews briefly the progress made, in mem- 
bers and funds, during the period covered by the 
forty-nine years of its existence, as at present con- 
stituted. The report consists of 208 pages, and 
16 pages of general tables and introductory matter. 
Branch reports occupy 148 pages, 7 pages are 
devoted to an abstract statement of accounts, 
9 pages are filed with details of the grants made 
from the benevolent fund, and 8 pages are appro- 
priated toa list of deceased members and their wives. 
The remainder of the volume is taken up with 
miscellaneous matters, of special interest to the 
members of the Society, and to the trade. 

The report opens with a review of the shipbuild- 
ing trade during the past year, and furnishes 
statistics as to the additions made to the mercantile 
marine during the last seven years. The ‘‘ total 
number of vessels turned out during” 1883, appears 
from this return to be 882, the total tonnage being 
1,256,829 tons, both exclusive of the work done on 
the Thames, which is declared now to be “‘ singularly 
small in quantity,” as compared withall other ports 
and with its former importance as a shipbuilding 
centre. Of the total launches during the year, con- 
sisting of 888 vessels, and an aggregate of 1,256,829 
tons, by 124 firms, 274 vessels, with a total tonnage 
of 522,159 tons, were produced by 18 firms on the 
Clyde, the Tyne, the Wear, and the Tees respec- 
tively in the order of production. The ships added 
to the registers during 1883 were: Sailing ships, 431, 
and 157,120 tons; steam vessels, 726, and 906,437 
tons; totals, 1157 ships, and 1,063,552 tons. Those 
withdrawn from register were: 873 sailing ships, and 
264,622 tons ; steamships, 262, and 269,696 tons; 
total, 1135 ships, and 534,318 tons ; showing a net 
increase of 22 only, due chiefly to the decrease of 
sailing vessels. The average tonnage of the steamers 
added during the last four years were: 1880, 734? 
tons ; 1881, 849? tons; 1882, 135824 tons; 1883, 
1332.3, tons. The decrease in sailing ships during 





the last six years has been 3541 ships, and 659,767 
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tons. In the last seven years the ‘number of 
steamers has increased by 1948 vessels and 2,086,923 
tons. This shows that ‘‘ the wooden walls of Old 
England” are being rapidly displaced by the more 
modern iron steamships. One-third of the total 
number of vessels built in the Clyde shipbuilding 
yards, amounting to 417,881 tons, was constructed 
y steel, and the tendency appears to be towards 
increasing the number so built in this district. 

The progress of the Society during the past year 
is declared to be exceedingly satisfactory. Ten new 
lodges have been opened, making a total of 196 
branches. The number of new members added 
was 2138, making a total of 29,546 at the close of 
the year. At the commencement of 1880 the num- 
ber of branches was 171, and of members 16,988, 
so that in three years the number of branches has 
increased by 25, and of members by 12,558. This 
shows a growth ‘unparalleled i in the history of trade 
unionism. The total income of the Society in 1883 
was 72, — 15s. 2d., being an increase over 1882 of 


55861. 28, The principal sources of revenue were 
as ae, Contributions, 63,7751. 14s. 10d.; en- 
trance fees, 2487/. 2s. 9d; fines, 889/. Is. 10d. ; | 


rules, entrance and contribution cards, annual and 
monthly reports, emblems, registers, &c., 1249/. 2s. 
1d.; bonus levies (accident fund), 1740/. 18s. 10d. ; 
Employers’ Liability Act expense fund, 346/. 
5s. 4d.; dispute levies, 6/. 13s.; and interest, 
20061. 2s. 8d. The remainder was made up of 
monies returned, fares, donations, bonuses, sala- 
ries, fees, &c. With regard to interest, the secre- 
tary points out that for a total invested in the Post 
Office savings banks, by the Lodge Trustees, of 
52,662l., the interest only amounted to 891/. 9s. ; 
whereas, for 28,500/. belonging to the reserve 
fund, the amount received as interest from the 
several investments, was 1174/. 13s. 8d. 

The total expenditure for the year was 45,745]. 


10s. 5d. The principal payments were for benefits 
as follow : 
S 68d: 
Out of work, fares to ae &c. ... 3,96013 8 
Sick benefit es ss WSIS 4 8 
Superannuation allowance .. in ee 8 
Funerals—members and wives 3,595 18 0 
Accident bonuses 1,650 0 0 
Benevolent grants... 3770 2 6 
Grant to the. Daphne Dis: aster F und 500 0 0 
Medical attendance, surgeons’ fees, 
ee ee re, 3,370 0 8 
Labour disputes of all kinds 207 S74 


Total : 33,9 935 11 5 


The above amounts show an increased expenditure 
over 1882 of 11,1941. The increase occurs in every 
case. The payments to out-of-work members were 
double those of 1882; sick pay exceeded the year 
previous by 2435/. 11s.; superannuation by 223/, ; 
funerals by 969/. 9s. 6d. ; bonuses by 300/. ; bene- 
volent grants by 246/, ; and disputes by 1126l. 3s. 
As regards superannuation the report says that 220 
members are on the fund, some of whom have 
been in the receipt of this benefit for over 20 years. 
One member who had only paid into the Society 
30/. during his lifetime, received out 228/. 16s. as 
superannuation, besides the funeral benefit paid to 
his survivors. 

The cost of management during the year may be 
summarised thus : 

Salaries : £s. d 
Executive council (including fares) 16510 1 
General secretary and assistants ... 332 6 0 
Presidents and vice-presidents 246 6 1 

) 
) 


Branch secretaries (196 branches)... 1,499 18 


99 re annual returns 60 18 
», treasurers os 37419 0 
»» stewards (sick) ,, 394 9 1 
» guardians xe 90 6 6 
we auditors 322 3 6 
District committees, delegat: ‘s, and 
expenses, on missions 1,730 10 


General missions, —, and cen- 
tral office... 
Trustees, banking “expenses, and 
money orders <e 
Printing and stationery — reports 
rules, emblems, &c.. : 


3 
282 16 1 
201 19 7 


2,034 1 4 


Postages, parcels, telegrams, ke... 261 9 4 
Rent—halls, club-rooms, &c., fuel, 
gas, rates, &c. 704 14 6 


General lodge expenses, and lodge 


committees 1,745 7 6 


Lodge and office properties, pur- 

chased and repaired... $3 189 17 0 
Law expenses _... ea 334 13 5 
Stewards’ visiting expenses ae 1910 0 
Members’ lost time 2515 6 
Beds, gratuities, and council grants 32.18 6 
Defalcations = ‘ 4010 1 


11,091 0 3 


Total 








The remaining portion of the expenditure con- 
sists of grants to other trades, 122/., grant to the 
Parliamentary Committee 25. ; and monies re- 
turned in the shape of fines, proposition fees, con- 
tributions, and fares. From the total amount 
expended must be deducted the sum _ of 
1242]. 2s. 1d., being the cash receipts for reports, 
&c. ; so that the gross expenditure for manage- 
ment was 9848/. 18s. 2d. And it must be remem- 
bered that this sum includes all salaries for general 
oftice and 196 branches, each branch having at the 
least eight officers; so that about 1570 persons 
had to be paid, besides all other expenses. 

The general office accounts, although included 
in the aggregate total, are separately particularised, 
covering six pages. The total income was, includ- 
ing balance from previous year, 4018/. 7s. The ex- 
penditure amounted to 38121. 19s. 8d. The latter 
includes the salary of the general secretary, 2071. ; 





assistant, 119/.; rent, rates, fuel, gas, c., 
901. 17s. 6d.; the grant to the Daphne Fund, 


5007. ; and the general printing and other accounts. 

The cash balance at the end of the year was 
108,545!. 12s. 10d. At the close of 1881 it amounted 
to 50,2771. 8s. 7d.; at the end of 1882 to 
81,344/. 8s.; thus showing an increase in two 
years of 56,2681. 4s. 2d.; last year alone of 
,2011. 4s. 9d. A portion of the balance is in- 
vested as a reserve fund, amounting to 40,000/., 
with the Rochdale Corporation, 7500/.; Tyne Com- 
missioners, 16,000/.; Glasgow Corporation, 80001. ; 
Greenock Harbour Trust, 85001. The remainder 
is in the Post Office savings banks, in the names 
of trustees, and in the hands of the officers of the 
branches. In addition to the cash balance nearly 
60001. were due from members at the end of the 
year in the shape of arrears, and there were other 
assets, such as stock, oftice and lodge property, &c. 

The Society lost by death 234 members, and 
162 members’ wives. The cause of death is given 
in each case. The average age of the men was 
40 years and 8 months, and of the women 39 years 
andone month. The total number relieved from 
the benevolent fund was over 500l., including 
widows and orphans. Fourteen received 1001. each, 
as accident benefit, and five 50l. each. 

The following summary gives the total amounts 
paid away in the several benefits during the last 
17 years, 1867 to 1883 inclusive : 


de 
rar 


Sick benefit 129,83 

Superannuation .. 24,130 
Medical‘attendance 37,374 
Funeral allowance 30,452 


Accident bonuses ; sa 11,742 


Out of work—Home donation 38,681 
aa Travelling relief - 101,618 
da Fares to situations... 2,033 





Total for benevolent purposes 
Total cost of strikes and labour dis- 
putes ; 


375,861 


49,303 





Grand total—17 years 425,164 
3esides which a large amount, the total not stated, 
was given away in benevolent grants, and as grants 
to other trades. The trade has suffered some reduc- 
tions in wages since November last. The workmen 
acquiesced in certain proposed reductions, and 
accepted the terms; in other cases they resisted. 

At present the shipbuilding trade is not ina very 

flourishing condition, and it is feared that further 

depression isimminent. For three years work has 
been plentiful, and wages high; there is now a lull, 
and a falling market. 

WESTINGHOUSE vv. LAN CASHIRE AND 
YORKSHIRE RAILWAY COMPANY. 
Mr. JusticE DENMAN delivered judgment in this 

suit on the 9th instant. The action was tried by a 

jury in the Queen’s Bench Division so long ago as 

December, and lasted from the 3rd to the 14th of 

that month ; the delay in delivering judgment has 

resulted from the fact that in addition to nine issues 
decided by the jury, there were two others which it 
was mutually agreed should be left to the judge. 

These two points were argued at some length by 

counsel on the 8th and 15th of March, and Mr. 

Justice Denman’s judgment delivered last week was 

upon both points in favour of the plaintiff, who has, 

therefore, come off victorious in the action, although 
he did not succeed in his effort to prove infringe- 
ment of one charge that he urged before the jury. 
This action was brought for infringement of two 
patents dated 1873 and 1874 respectively, and it 
was contended that one claim in each patent had 
been infringed by the railway company, that is 











to say, in the 1873 patent, a claim ‘for the brake 
rigging through which the power is transmitted to 
the brake blocks, and in the 1874 patent a 
claim for a certain arrangement of the actuating 
brake appparatus proper, the latter being obvi- 
ously of the greater importance. It should be 
explained, however, that this arrangement is not 
that which is generally known as the Westing- 
house automatic brake as now sold, which is 
not being infringed by any one. It consists of 
an automatic brake, without a triple valve, and 
is so far an inferior appliance to that which is 
now so generally used throughout the world. The 
attack on the part of Mr. Westinghouse was met by 
a counter attack, not only on the two claims in 
question, but on several other claims in addition, 
in both patents, so that a very wide inquiry em- 
bracing some 50 or 60 patents, and extending over 
a period of fifty years, was opened up. No less than 
48 models and diagrams were also handed in, and it 
is no matter for surprise that ten days should have 
been occupied before the jury, whatever may be 
said as to part of their verdict. To attempt any 
detailed account of the questions at issue would not 
be possible without a large number of diagrams, 
and would take up more than our available space, 
but we may say that the issues submitted to the 
jury were nine in number, the principal being, 
whether the defendants infringed the claim above 
referred to in the 1874 patent. The most strenuous 
efforts of the defendants were throughout largely 


devoted to the task of proving not only that 
the apparatus in question was not infringed, 


but that it was also old and useless. The jury, 
however, on the other hand found that it was 
both new and useful, but not infringed, a conclu- 
sion we find it somewhat difficult to understand. 
Two other claims in the same patent were also 
found to be not new. As regards the 1873 patent 
the verdict is for the plaintiff entirely, the result 
being that six of the nine issues which went to the 
jury were for Mr. Westinghouse, and the judge 
having also found the two other points in his 
favour, makes eight issues for the plaintiff and 
three for the defendants. Numerous other issues 
tending to invalidate the plaintiffs patents were 
raised by the defendants in the pleadings, but they 
were afterwards abandoned as hopeless. 

It should be mentioned that while the action was 
brought against the Lancashire and Yorkshire Rail- 
way Company as users, they were indemnified by 
the Vacuum Brake Company, who were thus the 
real defendants. No less than fourteen witnesses 
were called by the defence, while for the plaintiff 
only two were thought necessary; many of the 
former were the locomotive superintendents of lines 
which favour the vacuum principle, the combination 
in court bringing to mind the constitution of the 
famous Euston meeting, when, with a view of 
checking the spread of the Westinghouse brake, 
much the same body met to register their pre- 
viously-formed and well-known opinions. 

We understand that cross motions for a new trial 
will shortly be heard, and in any case it is not un- 
likely that the question of infringement of the 1874 
patent will in one form or another be retried. Mr. 
Westinghouse will have the sympathy of all im- 
partial minds in his struggle to retain his right to 
the principle for which he has so long and so per- 
sistently fought, against a company who have now 
two sets of principles, but who have always been 
until recently the consistent upholders of non- 
automatic brakes. 





THE MANCHESTER SHIP CANAL. 
(Continued from page 200.) 

As shown in our last article on this subject, a 
commencement has already been made with the 
training of the Mersey by the Dock Authority, and 
that although the work was not done with this view 
and was in part improperly done, for the narrowing 
of the channel opposite Seacombe was a most in- 
judicious proceeding and ought never to have been 
proposed or allowed, and could scarcely have been 
effected, had the true interests of the country 
been watched over by the department of Govern- 
ment whose duty it is to preserve our estuaries from 
damage ; for although with the Irish Sea as a feeder 
the upper estuary is filled each tide, still this is 
done by an increase of speed in the current which 
we have seen runs up to 53 miles an hour and is 
detrimental to navigation ; yet the principle of 
training being good in itself the work has been at- 
tended by beneficial results above Live erpool, and 
as we shall see, by-and-by, below also. 
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The training channel at Runcorn has also an- 
swered expectations, and the former owners of the 
Runcorn Docks, the Bridgwater Trustees, took 
every opportunity of improving and enlarging it ; 
but on the other hand their attempts at improving 
the navigation by narrowing the channels have 
never been successful; by scraping away at the 
bottom sand was displaced and the channel 
deepened, but as no increased scour was obtained, 
and no attempt was made to fix the channel, the 
improvement was speedily lost. 

As stated previously, we look for a prolongation 
of deep water higher up the estuary owing to the 
increased flow induced by the trained and deepened 
channel, and we have no doubt this will follow, 
though in a less degree, if the training is stopped 
at the limit shown on the deposited plans, viz., 
above Garston (see plan, vol. xxxvi., page 592). 
Apart from this we entertain no fear that the 
approach to Garston will be adversely affected. 

A deep channel appears from records to have 
run to within a moderate distance of the docks for 
at least a century, and the general bed of the 
Mersey on this alignment is too low to give reason 
for well-grounded apprehension on this head. The 
rapidity of the flood and ebb tide through this com- 






the length whenever the water is shoal the wave 
lasher is a powerful disturber of the status quo. The 
balance of these and other attendant disturbing 
causes is the channel which nature provides for her 
purposes, and she requires to be carefully studied 
and induced to assist in developing an improvement 
for the service of man. It can readily be conceived 
that when so many and heterogeneous forces are at 
work one steady permanent power may exert a con- 
trolling influence and obtain the mastery. 

Without training walls no improvement can be 
maintained, and without dredging we doubt if the 
work can be effected, but by a judicious combina- 
tion of training and dredging we believe greater 
results can be accomplished on the Mersey than 
have followed similar works on other estuaries for 
the very reason that frightens timid people from 
attempting anything, viz., the greater power at 
hand. 

The tidal range at the entrance of the Tyne and 
Tees is 15 ft., not half the range at Liverpool, the 
estuaries are comparatively small and the current 
slow ; nevertheless an efticient navigation has been 
made and maintained, and so great is the benefit to 
the toll payers that they do not demur at finding 
the means for continuing the improvement. Indeed 



























CROSS SECTION N°4. 





CROSS SECTION N° I Opposite Rock Light. 


ry Mgh Water Equinocta! Spring Tide nging 21 Feet on Old Dock Si/t 





Scales © ened 2S 
Reference | pales 2. ena Section 
|River Bea | pdb Sreemeat ie - . sas 
} eee mm 
Pa ~ j CacagaalPiccagnsn cesaeeoe pret 


CROSS SECTION N° S$ 2000 Yards below Garston 
wwesr 





bulk it has moved seaward about five-eighths of a 
mile. It would have been very interesting to note 
if changes had continued in the same direction or 
whether the tendency had been to revert back to 
the résumé of 1861. 

The necessity of taking action for the improve- 
ment of the sea channels has been frequently mooted 
outside the councils of the harbour authority and 
also at the meetings of that body. In 1874 the 
late Mr. John Laird, M.P. for Birkenhead, brought 
the condition of these channels most forcibly before 
his colleagues at a meeting of the Mersey Dock and 
Harbour Board, pointing out the great disadvan- 
tage the port was then suffering owing to the de- 
terioration of the approach, for whereas they had 
formerly 12 ft. of water enabling coasters and small 
craft to get in and out with difticulty at low water, 
it was then limited to 7 ft. to 8 ft. on the bar of the 
main or Queen’s Channel. The number of hours 
for navigation being curtailed, the crowding of 
vessels increased, and with this the danger of colli- 
sions. Mr. Laird urged that the dredgings should 
no longer be deposited inside the bar, that deposits 
in the upper river should be removed, and the 
river walls constructed so as to direct the currents. 

If Mr. Laird was not content ten years ago we 
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paratively narrow part of the estuary has been the 
cause of this channel hitherto existing, and so long 
as the volume of tidal water is preserved, so long 
will the channel continue to exist. 

Previous to the inquiry held last session, and the 
definition of training walls given by the acting con- 
servator, there were undoubtedly grounds for alarm 
lest the training of the Mersey might be done in 
such a manner as to bring about results similar to 
those on the Dee, and other estuaries where land 
has been reclaimed, and due care has not been 
exercised for the preservation of the tidal waters. 
If, however, walls are raised to half-tide level, or, 
as we should prefer to stipulate, are not raised 
above the average level of the sandbanks at each 
particular section of the river, and at the same 
time that rubble stone is deposited in the estuary, 
a much larger quantity of sand is dredged out of it, 
we fail to see that any real damage can follow the 
operation. 

The tide is the powerful agent for the improve- 
ment of the Upper Mersey ; as the supply is illimit- 
able it only needs to augment the capacity of the 
receiver and the volume of tidal water will at once 
increase to the benefit of the channels above as well 
as below Liverpool. It has been proved, on the 
Tees more particularly, that a deep tidal channel 
can be made and maintained through a wide sandy 
estuary without reducing the capacity of the estuary 
asa receiver of tidal water, and, moreover, that 
once gained, the tide maintains the depth. 

The channel of an estuary is the resultant of a 
variety of disturbing forces such as the momentum 
of tidal currents, strength and duration of land 
floods, gales of wind, &c., all acting in different 
degrees, and for different lengths of time on the 
various sections of the estuary, all tending to move 
in different directions the particles making up the 
beds and shoals through and over which the waters 
run. In such an estuary as the Mersey, at the 
lower end, the effect of the tide is all important, 
while above Weston the fresh water exerts an 
equally important influence in determining the 
direction of the deeper channels, while throughout 


on the Tees the shippers came as a body to the} 
River Commissioners and offered to pay increased | 
charges on the understanding ‘that the improve- | 


ments commenced and projected would be more | 
expeditiously carried out. 

We think it would be difficult to produce stronger 
testimony of the benefits conferred and confidently 
expected to be reaped from the works of the Tees | 
Commissioners, and cannot but contrast it with the | 
bitter complaints that have prevailed for many | 
years against the high rates levied by the Mersey | 
Dock and Harbour Board. To render the treat- | 
ment of the Mersey complete no doubt the lines of } 
the Tees should be followed more closely than is 
now proposed, and the training should be extended 
so as to jointhe proposed ship canal walls with the 
dock walls and extended below to the bar if neces- 





can well understand that he would be still less 
satisfied at the present time when greater speed 
and punctuality as wellas improved accommodation 
is demanded, for vessels have increased in size to 
such an extent that naval architects are compelled 
to adopt faulty models for the great ocean ships 
owing to the want of water at the ports ; it is well 
known that the 17 knots or 18 knots of our fastest 
American liners might be increased from 25 per 
cent. to 30 per cent. if an additional 8 ft. to 10 ft. 
could be added to their draught of water. 

The improvements at the entrance of the Tyne 
and Tees have rendered these ports, which were 
formerly so dangerous to ships in bad weather, to a 
great extent harbours of refuge; they annually 
afford shelter to hundreds of vessels and by-and-by 
will still be better able to do so; the Mersey Bar 











sary. The cutting of the ship canal might well | andthe sandbanks of Liverpool Bay remain thecause 


and properly be utilised for this work, seeing that | of much disaster and loss of life, as evidenced by 
such an opportunity may never occur again. It is | the Board of Trade returns of wrecks and collisions. 





known that the canal will be cut through sand- 
stone rock for a considerable distance, and immense 
quantities of this material will have to be disposed 
of. The works on the Tees have been done 
economically owing to the abundance of ironstone 
slag, a material in itself of about the same specific 
gravity as Runcorn sandstone, and if a breakwater 
can be formed of slag on the east coast, why not of 
sandstone on the west ? 

We published a plan of the channel past Liverpool, 
vol. xxxv., page 242, and of the Mersey entrance, 
page 263, and now give a longitudinal section show- 
ing the line of deepest water from the bar to | 
Garston. We also give cross sections at intervals 
from the survey taken in 1871; this is the latest in- | 
formation published by the Mersey Dock and Har- | 
bour Board, for although the estuary was resur- | 
veyed as usual in 1881 the information is not yet, | 
as is customary, available for the public. We also 
published lines of sections taken in 1861 and above | 
the Rock Light in 1820, showing the state of the } 
river at these dates. It will be noted that there is | 
less water on the bar by a foot, and that while the | 
sand lying across the entrance has diminished in | 





A terrible example of this occurred recently when 
a ship went down and all hands perished, in 
sight of the lifeboat, which could not, owing to 
the sea on the bar, be towed outside to render 
assistance. 

The system of lighting and buoying is well 
attended to by the dock authorities, and not with- 
out reason, forin the short days of mid-winter it is 
almost impossible on certain tides for large ships to 
cross the bar during daylight, and ships arriving 
outside in the afternoon are compelled to lie-to for 
the evening tide and land impatient passengers, 
unwilling to submit to further delay, to grope their 
way to the hotels by gaslight. This is the condi- 
tion of the approach to the second port of the 
empire, the highway traversed by from 40,000 to 
50,000 vessels annually. 

(To be continued.) 


NOTES. 
LonciTtupE By TELEGRAPH. 

THE difference of longitude between Buenos Ayres 

and Valparaiso has been determined by telegraph 

by M. Beuf, director of the naval school of the 
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Argentine Republic ; so also has the difference be- 
tween Valparaiso and Panama, between Valparaiso, 
Callao, and Lima, between Santiago and Valparaiso, 
and between Santiago and Cerro-Negro. Various 
French naval officers have undertaken these last 
determinations. A full account of the operations, 
by means of the various submarine cables and tele- 
graph wires connecting these places, has been com- 
municated to the French Academy of Science by 
M. de Bernarditres, naval lieutenant, who, in con- 
junction with M. Beuf, made the Buenos Ayres to 
Valparaiso, that is to say, the main Transcontinental 
determination. The result shcws that the differ- 
ence of longitude between the flagstaff of the 
Bourse of Valparaiso and the cupola of the Custom 
House at Buenos Ayres is 53 min. 4.230 sec. The 
longitude of the flagstaff of Valparaiso Bourse is 
4h. 55 min. 45.11 sec. The latitude of the same 
spot is given as 33 h. 2 min. 10.1 sec. The latitude 
of Buenos Ayres (the cupola of the Custom House) 
is given as 34h, 36 min. 27.7 sec. The Americans 
previously measured it by Talcott’s method, and 
found it 34 h. 36 min. 29.8 sec. 


New Meruop oF PropucinG STEEL PLatEs. 

Dr. Henry Muirhead, President of the Physio- 
logical Society of Glasgow, has recently brought 
berore that body some particulars of a method of 
manufacturing steel plates for shipbuilding and 
boilermaking purposes which is of much interest, 
although its leading feature is not a novel one. 
It is the invention of Mr. Joseph Whitley, of 
Leeds, who has erected works for prosecuting the 
manufacture. Briefly describing the process, Dr. 
Muirhead said, a hollow metal cylinder, lined with 
ganister or other brick, revolves at high speed, the 
axis being horizontal. A gutter or rhone perforated 
with holes passes into the interior, along its whole 
length. Into this gutter is poured molten mild 
steel, which, escaping through the holes, is carried 
round by the swiftly revolving case, and is formed 
into an inner cylinder of steel of an inch or more in 
thickness. This cylinder, while still hot, is drawn, 
cut across by means of a saw, put into a rolling 
mill, and rolled to the length and thickness re- 
quired. In his communication to Dr. Muirhead on 
the subject, Mr. Whitley wrote as follows: ‘‘Sup- 
pose I wish a plate for shipbuilding ; then, given a 
mould 5 ft. in diameter and 5 ft. long, in it I cast a 
cylinder an inch thick. This when taken out and 
cut is fully 15 ft. long and 5ft. broad. It is then 
rolled down to half an inch in thickness. Such a 
plate is then 30ft. long and 5ft. broad. The 
present mould is 9tt. long and 5ft. in diameter. 
With it, yesterday, Friday 7th March, I suc- 
cessfully cast a mild steel shell weighing about 
30 cwt.” 


THE Conpuctiviry oF Copper. 

The true nature of electrical resistance is by no 
means well known ; and the only light which the 
induction balance of Professor Hughes has as yet 
shed upon it has not revealed its true nature. An 
interesting observation recently made by Mr. W. 
Groves, the well-known practical electrician of 
Bolsover-street, W., deserves to be more widely 
known. Mr. Groves took thin discs of brass and 
coated them by electro-deposition with a thick 
layer of pure crystalline copper. He then cut 
similar discs of copper from the deposit and tested 
them in the induction balance. The scale gave 
200 as their induction value. The same discs, after 
being melted in a founder's furnace, only gave 100 
on the scale, and after a second melting their in- 
duction value had fallen to nearly that of ordinary 
sheet copper, namely, from 50 deg. to 80 deg. If, 
as many believe, the induction value represents the 
conductivity of the copper there is here a great 
falling off, and it might be valuable not only in a 
theoretical but a practical sense, to find out the true 
cause. Dr. Mathiessen found that copper lost in 
conductivity by absorption of oxygen, and the pure 
copper being fused in an ordinary founder’s fur- 
“nace may have lost its electric conducting power 
by absorption of this impurity. Should that prove 
to be the case, there is much to be gained by fusing 
copper in presence of hydrogen, which uniting with 
the oxygen would form water, and leave the copper 
in its pure condition. To ascertain this it will be 
necessary to call in the aid of chemistry and analyse 
the copper so treated. Mr. Grove’s experiment is 
interesting as opening up a field for further inves- 
tigation. Should the effect in question not be 
traceable to the absorption of oxygen, it may be 
due to the molecular structure of the copper in the 
three cases mentioned, the crystalline structure of 





the first case being more conductive than the molten 
structure in the other two cases. 


Jasiocukorr’s Soprum Batrery. 

The Bulletin of the Société Internationale des 
Téléphones has recently announced the formation 
in Paris of a syndicate with a capital of 12,0001. for 
working the sodium battery lately invented by 
M. P. Jablochkoff. Whether such an organisation 
has been, or is to be, established, we do not know, 
but space may be well devoted to a short notice of 
the battery referred to. In designing it M. Jabloch- 
koff’s object was to obtain an element having a 
much higher electromotive force than any other 
hitherto devised, and for this purpose he has made 
use of pure sodium. This metal is used in thin 
plates, and is coupled with compressed carbon, 
such as is employed in other batteries, or the plates 
may be placed in a metal capsule, in the midst of 
broken carbon. Under such conditions, and sub- 
jected only to the humidity of the air, the battery 
yields the relatively high electromotive force of 
four volts, which may be raised to six volts by im- 
pregnating the carbon with certain metalloid 
solutions. This latter fact, however, has no prac- 
tical value, because the price of such solutions, and 
the difficulty of using them, makes the arrangement 
quite impracticable. With a couple of sodium 
and copper, the electromotive force falls to three 
volts. Such abattery, which may be of value in 
some cases, is made up of a thin plate of sodium, 
and a piece of red copper gauze. It will be seen 
that the force of this battery is considerably in 
excess of others now in use. So far as we know, 
there is not yet sufticient information as to the dura- 
bility and the internal resistance of the sodium 
battery, to establish any useful comparisons with 
ordinary types. On account of the avidity with which 
sodium decomposes water, and absorbs oxygen, it 
is necessary to shield the battery from exposure 
when it is not in use, and for this reason it should 
be kept, except when active, in a bath of naphtha, 
or at all events in a hermetically sealed vessel. 
M. Jablochkoff asserts that the waste of the sodium, 
that is to say, its combustion, beyond what is con- 
verted into useful energy, is extremely small. One 
of the objections, which naturally present them- 
selves to this battery, is the great precaution which 
must be taken in using it, on account of the ex- 
plosions which occur when sodium is brought into 
contact with water. With proper precautions, 
however, such a danger is not great, although 
more than one seriousaccident has happened from 
this cause. If, therefore, the new Jablochkoff 
battery ever comes into use, it would be necessary 
tokeep it in a closed box, and to take extreme 
care in manipulating and renewing it. Another 
objection lies in the high price of sodium, which finds 
only avery limited application in the industrial arts. 
Less than a year ago it cost about 8s. a pound, but 
since then the price has fallen to between 5s. and 
6s. At this figure, if the battery be at all durable, 
the cost of each element would not be high con- 
sidering the low density (.97) of the metal. At the 
beginning of last year Jablochkoff obtained a patent 
fora process of manufacturing sodium, by which he 
expects to be able to meet the objection of cost. 
In this process he effects the decomposition by 
means of a current of salts of soda in a state of 
fusion, the resulting gases being carried off and the 
metal sheltered from their action. Whether this 
sodium battery has before it any useful future or 
not, M. Jablochkoff’s investigation and the results 
he has attained in this direction, will be found of 
interest by electricians. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 11, 1884. 

Tue total number of furnaces in blast April 1st was 
269, against 288 on January Ist. The greatest change 
has taken place in charcoal furnaces, of which 78 were 
in blast at the opening of the year, and only 62 on 
April Ist. The capacity now in operation is 85,561 
tons per week, against 83,225 tons per week at the 
beginning of the year, showing that it is only the best 
and most productive furnaces which are now in blast. 
It is also to be observed that the 432 furnaces out of 
blast have a capacity of only $2,679 tons per week, or 
2882 tons per week less than the 269 furnaces in blast. 
During the past week or two, several furnace com- 
panies have been making vigorous efforts to secure 
orders enough to justify the blowing in of a few addi- 
tional furnaces, and have offered very favourable terms 
to consumers, but thus far they have not succeeded in 
securing the desired orders, and the capacity will pro- 
bably not be increased for some time to come. Stocks 
of standard and special brands of pig iron are very 








light, and prices are very firm, but inferior makes are 
quoted very low, and considerable concessions can be 
obtained on good-sized lots. Good makes are quoted 
at 20 dols. to 21 dols. for No. 1 foundry, 19 dols. for 
No. 2, and 18 dols. to 18.50 dols. for grey forge. The 
demand is rather unsatisfactory, only small lots being 
ordered as a general thing; forge iron is in larger 
supply, and the demand is better than for last week. 
Foreign irons are in very light demand ; 20.50 dols. is 
quoted for Bessemer, and 29 dols. for 20 per cent. 
spiegeleisen. Receipts for last week were in Scotch 
iron, about 900 tons, ;all, or nearly all, sold to arrive. 
Prices are rather weak, and demand light. The Western 
Nail Association, at their meeting a few days ago, 
made arrangements for the formation of a pool by which 
prices and production are to be regulated in the in- 
terests of the trade. Production at present is very 
large, and prices show signs of weakening. Steel 
rails are selling very slowly and in small lots at 
33.50 dols. to 34.50 dols. at mill; large orders would 
probably be taken at less, as mills will be short of 
orders in a month or two. The rolling mills are work- 
ing only on orders, of which they have a very light 
supply. The demand for merchant bars is fair, but 
for current requirements only. Western mills are 
sending their product east, in competition with our 
eastern irons, and this is checking demand and weaken- 
ing prices. Quotations for best refined iron 1.90 to 
2 cents per pound. Plate, tank, and structural iron 
are in fair demand, and large orders will soon be placed. 
Old rails are wanted in large quantities, and would sell 
at 21.50 dols. to 22.50 dols. ; 50 cents more is asked, 
and sales are consequently light. The metal market is 
quiet, and without special features of interest; coke 
tins show an improving tendency. Wire rods are less 
active than for several weeks, but prices are maintained 
at 48 dols. to 50 dols. for steel. Spring demand for 
all kinds of iron and steel and their products is very 
backward, and prices are unprecedentedly low, but 
the favourable weather for which we may reasonably 
look out from this time, and the fact that large require- 
ments for material are waiting to be filled, will pro- 
bably lead to an improvement all around in a few 
weeks, 


ELECTRIC LIGHTING NOTES. 

For some time past the Portsmouth Dockyard au- 
thorities have had on loan from the Brush Corporation 
one of their D, size, compound wound Victoria dy- 
namos, and have now purchased it, for erecting on 
board H.M. gunboat Dolphin, where it will be eim- 
ployed for running a search light of 25,000 nominal 
candle power, or for lighting the interior of the ship with 
100 20-candle power incandescence lamps. The engine 
used will be a Brotherhood of the most recent type. 


On Monday night, experiments with a new system of 
electric lighting, introduced by Messrs. Paget Higgs 
and Co. (Limited), Edinburgh, were exhibited in the 
furniture saloon of Messrs. John Mitchell and Son, 
Princes-street, Edinburgh, whose premises are hence- 
forth to be lighted by means of electric lamps. The 
installatiom comprises a set of Planté-Higgs accumu- 
lators, a self-regulating dynamo, and an Otto gas 
engine. The results obtained in the experiments were 
highly satisfactory, the light produced being perfectly 
steady. The electric lamps were displayed on fittings 
of artistic design. 

The Brush Corporation have just supplied to Mr. 
Richard Miller, of Glasgow, two of their Victoria 
dynamos for lighting the s.s. Mexico. The larger of 
these two machines, known as the E, type, is intended 
for running 250 20-candle power lamps at a speed of 
550 revolutions per minute. The smaller, D, size, 
will be in use for driving the night or “ police” cir- 
cuit, when the majority of the lamps have been ex- 
tinguished ; for the police circuit about 100 lamps will 
be in use. Both the dynamos will be driven by 
engines constructed by Messrs. R. Napier and Sons, 
of Glasgow. These engines will be of the vertical 
type and will drive the dynamos direct by means of 
an internally geared wheel; this arrangement enables 
the dynamos and engines to be got into an exceedingly 
small space, a matter of great importance on board 
ship where space is so very limited. 


In addition to the Colossus, which is making rapid 
progress towards completion, and which will be 
fitted with Brush incandescence lamps throughout, the 
Brush Electric Light Corporation have secured the con- 
tracts from the Admiralty for fitting up the Bacchante, 
Raleigh, and Conquercr. The apparatus to be supplied 
to these ships consists of search lights and yard-arm 
lights with engines; E, Victoria compound wound 
machines to work the lamps; duplicate machines being 
supplied in each case. For driving the machines on 
board the Conqueror and Raleigh, they are supplying 
the improved type of Brotherhood engine, and on the 
Bacchante two of Parson’s high-speed engines, manu- 
factured by Messrs. Kitson and Sons, of Leeds. Each 
dynamo supplied will be capable of maintaining and 
supplying, at a speed of 400 revolutions per minute, 
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200 20-candle-power incandescence lamps, or a single 
powerful search light. For the yard-arm lights, re- 
tflecting lanterns are provided, each fitted with eight 
40 candle-power incandescence lamps. ‘The Corpora- 
tion have lately brought out a converting switch, 
whereby a dynamo can be made to produce two dif- 
ferent strengths of current, by means of a cheap and 
simple device, fitted on to the dynamo shaft. Taking 
the case of a No. 7 Brush machine fitted with this 
switch, this machine may be made to produce a current 
having an electromotive force of 800 volts, and an in- 
tensity of 10 ampéres, or of 1600 volts and 5 ampéres, 
according to requirements. The employment of these 
has in several cases saved the cost of extra plant, as 
the machine could be used for charging secondary 
batteries in the day-time by means of the low-tension 
current, and for running a series of are lamps by a 
high-tension current, in the night-time. A short time 
ago the Brush company supplied one of their special 
Victoria incandescence machines to Colonel Festing, 
R.E., for use at the South Kensington Museum. This 
machine is capable of working 125 20-candle-power, and 
may beused for charging the Faure-Sellon- Volckmar ac- 
cumulators at presentthere. The machine will replace 
a smaller one of the same type which has been at work 
on the accumulators for a year. 








INSTITUTION OF NAVAL ARCHITECTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your otherwise lucid summary of my criticism 
upon Mr. Hall’s certainly interesting paper you appear to 
have misapprehended one rather important point. 

I thought that I had shown that not only did large 
ingots receive sufficient forging, but that the work pene- 
trated to the centre because the flange couplings were 
enlarged as much as 5in. in diameter a the forging of 
the adjacent parts. 

I was desirous of curtailing my remarks as much as pos- 
sible, first out of compassion to the hearers, and next 
because I wanted to confine myself to defence against an 
attack on our system of making cranks, &c. Otherwise 
many points of interest might have been enlarged upon. 
I cannot, however, resist the temptation to add a some- 
what ‘‘ polemical expression,” viz., that it is rather re- 
markable that the invitation to place confidence in com- 
plicated castings of large size should be based upon the 
fact that the author did not know how to make a simple 
ingot sound. 

Yours aithfully, 


Epwarp REYNOLDs. 
Sheffield, April 28, 1884. 





FORCED DRAUGHT FOR BOILERS. 
To THE EpIToR OF ENGINEERING. 

Srr,—In that portion of Mr. Howden’s paper which you 
published last week, he says that the horse-power neces- 
sary to supply the required amount of air to the Oregon’s 
W 2? If th 
“ee the 
air is to be delivered ata pressure of 2 in. or 2} in. w.g., 
that pressure should be taken into account in computing 
the horse-power, The formula would then read 


boilers would be found by the usual formula 





p=pressure in pounds on one square foot 
a=area of discharge in square feet. 
Problem.—Horse-power required to move 80 lb. of air 
per second, ata velocity of 55.5 ft. per second, against a 
pressure of 2 in. w.g., and through an orifive of 18.75 
square feet. 
ane 2 x 5.2) x 18.75 x 55.5 
64.4 x 550 
=7+18=25 horse-power, say. 
This with the 75 and 50 percentages will be 66 horse- 
ower. 
si In considering this result one naturally comes to the 
conclusion that a still greater economy might be gained by 
using a low-pressure fan discharging a superabundant 
quantity of air with a considerably less expense of power 
than is required to inject the lesser quantity at a higher 
pressure. In ships this would be especially a benefit, 
because the stokeholes would be kept so much cooler by 
such a large quantity of air passing through them. 
G. T. Harrap. 
35, Upper Tollington Park, April 22, 1884. 





THE PARKS RAILWAY. 
To THE EpiTor OF ENGINEERING. 

Srr,—There can, I think, be no question but that the 
problem of north and south mid-London communications 
is not only not solved, but not even touched by the pro- 
posed Parks Railway. 

The points which require connecting are obviously 
Baker-street and Charing Cross, King’s Cross and Vic- 
toria. I wish to point out the feasibility of connecting 
these points by lines running into the existing systems of 
railway, which would, with the eastern and western ex- 
tremities of those systems, form a figure of eight, to be 
worked by its special service of trains, the junctions being 
etfected by one line dipping under so as to obviate the 
danger and delay caused by roads crossing. 

Mid-London Line No. 1. 

Victoria and King’s Cross. 

The roads to leave Victoria (District), one running 
alongside and to the north of the existing line to St. 








James’s Park Station, the other dipping under and joining 
its fellow read at St. James’s Park Station; thus St. 
James’s Park Station widened would form Station No. 1. 
The two roads thence running under Dart-street and 
under the eastern boundary of St. James’s Park to 
Station No. 2 behind Spring-gardens, thence under the 
Haymarket to Station No. 3 in the neighbourhood of 
Piccadilly-circus, thence under the projected new street 
to Station No. 4, at the south end of Tottenham Court- 
road, thence under Tottenham Court-road, where the 
roads would separate, one running on the level into 
Gower-street Station, the other dipping under the Metro- 
politan line and running into Gower-street Station, 
Mid-London Line No. 2. 

Baker-street and Charing Cross. 

Both roads to leave Baker-street, one running level 
with and south of the Metropolitan line, the other dip- 
ping and joining its fellow road at Station A, situated 
at the north end of Portland-place ; thence the two roads 
running under Portland-place and Regent-street north to 
Station B, in the neighbourhood of Oxford-circus ; thence 
under Regent-street to station C, situated west and along 
side Station 3 of the other mid-London line; thence 
under the Haymarket (both roads dipping under the 
other mid-London line), along Cockspur-street and the 
south side of Trafalgar-square to Station D, under the 
fore court of Charing Cross Station ; thence under the 
Embankment gardens, the roads separating, one running 
on the north of and along the District line into the Temple 
Station, the other dipping under the District line and 
running into the Temple Station. 

The advantages of the above scheme appear to be that : 

1. The problem of north and south mid-London com- 
munications would be completely solved. 

2. The amount of private property interfered with 
would be singularly small. 

3. The construction of the railway and of the new 
street between Piccadilly Circus and Tottenham Court- 
road could be carried on simultaneously, the company 
making a contribution towards the construction of the 
new street, or itself constructing the street and receiving 
contributions. 

4. The enormous traffic at Baker-street would be 
served, and the Paddington traffic, for which the parks 
line is professedly projected, would be taken direct to 
the centre of London and Charing Cross, where probably 
19 out of 20 of those going south-east want to be, and not 
at Westminster. 

5. There appears nothing in the scheme calculated to 
arouse the opposition of the Metropolitan or District 
Railways, so that these companies would facilitate its 
being carried out, if even they did not carry it out them- 
selves by a joint committee, or support it by substantial 
subscriptions. 

On the other hand the projected Parks line, offering an 
improvement of Parliament-street, a work in no way 
apparently connected with the construction of the rail- 
way, but rather of the nature of a bribe, and for which 
after all the public and not the company would pay, as it 
would form part of the consideration given for the privi- 
lege of making a railway at a cheap rate through public 
property, would be a line of more than dubious utility. 

Yours, &c., 
W. W. W. 








THE BESSEMER PROCESS. 
To THE EpiTor OF ENGINEERING, 

S1r,—It is a pity that Mr. W. D. Allen did not make 
himself even slightly acquainted with the Siemens’ process 
before writing the letter which appears in your current 
issue. Facts are often mistaken for opinions, and into 
this error Mr. Allen evidently falls when because I 
alluded to them he attempts to dissipate ‘‘ the dangers 
and difficulties” of the Bessemer process by his mere 
dictum. 

If the relative advantages of railway travelling and 
pedestrianism for seeing a country studded with fine 
scenery were being discussed no one would hesitate to admit 
that railway travelling is attended with ‘dangers and diftfi- 
culties” that are not incidental to the latter mode of loco- 
motion. Yet no one would thereby imply or understand 
by the expression that a hecatomb of victims must be the 
necessary result of travelling by rail. Indeed, such a 
figure of speech would not be questioned, even with the 
knowledge of the fact that not one passenger’s life was 
lost in the whole of England and Wales last year from 
causes beyond the control of the victims. 

I very much question whether Mr. Allen has reached a 
similar model perfection in his works and not missed a 
charge during the whole of last year! If he has attained 
to this accuracy he is to be congratulated not alone on the 
possession of steady and careful workmen, but alsoon the 
remarkable uniformity of the raw materials that are sup- 
plied to him. 

But allow all this, and he will not alter the fact that 
the Bessemer process is attended with ‘‘dangers and 
difficulties” from which the open-hearth process is free, 
as he will see if he turns to} page 240 of your current 
volume, where it is recorded that it was the intention to 
use Bessemer steel for the compression members of the 
new Monongahela bridge, and that a large lot of steel 
was tested, but few samples were found to stand the 
required tests. The writer then goes on to say: ‘‘ The 
ditticulty seemed to consist in controlling the uniformity 
of the steel within close limits for quality and strength. 
After awhile the attempt was given up and open-hearth 
steel was substituted. No trouble was then expe- 
rienced in getting a uniform grade of steel of prescribed 
quality.” 

I nevertheless do not yield to Mr. Allen in admiration for 
the Bessemer process, and utterly repudiate the accusation 
that Iam ‘‘only too willing to cast a stone” at a process 
that for many years brought bread to my household. Mr, 











Allen must be reminded however that it is not always 
our best friends that say the smoothest. things, and hig 
method of getting over difficulties by ignoring them may 
not always prove a successful one. 
Yours truly, 
F. J. R. Caruta, 
Landore, April 19, 1884. 





“THE CREATORS OF THE AGE OF 
STEEL.” 
To THE EpitTor OF ENGINEERING. 

Srr,—Referring to the correspondence on Mr. W. T, 
Jean’s work, ‘‘ The Creators of the Age of Steel.” Think- 
ing it may interest some of your readers who take an 
interest in this matter, | hand you a copy of specification 
taken from the twelfth volume of the > Reneitery of Arts 
and Manufactures,” published in 1800. 

“*Specitication of the patent granted to Mr. William 
Reynolds, of Ketley, in the parish of Willington, in the 
County of Salop, Ironmaster ; for a Method of preparing 
Iron for the Conversion thereof into Steel. Dated De- 
cember 6, 1799. To all to whom these presents shall 
come, &c. Now know ye that in compliance with the 
said proviso I, the said William Reynolds, do hereby 
declare that my said invention is described in manner 
following ; that is to say, my method consists in mixing 
the oxide of manganese, or manganese, either with the 
materials from which I procure the pig or cast iron, or 
with the cast iron in any of the processes used, or to be 
used for the conversion of cast iron into steel, natured or 
malleable iron, whether in the finery, bloomery, puddling 
or other furnaces, &c.” 

G, H. Rocrrs, 

Newport, Mon., April 19, 1884. 





To THE Epitor OF ENGINEERING. 

Srr,—In your impression of the 11th inst. there ap- 
peared a letter signed ‘‘W. T. Jeans.” I hope you will 
kindly insert my reply in your next week’s number. 

Mr. Jeans being apparently much harassed on the sub- 
ject of ferro-manganese, I will first dispose of that 
question. 

In the year 1800-1801 my father, David Mushet, made 
some experiments on the subject of alloying iron with 
manganese. His results obtained were published in the 
Philosophical Magazine, and reprinted in 1840 in his 
‘* Papers on Iron and Steel.” I refer Mr. Jeans to page 
773 of my father’s work, and to Experiment VIII., in 
which, from a mixture of iron ore, oxide of manganese, 
and charcoal, he obtained a metallic alloy of iron and 
manganese, perfectly non-magnetic and composed of iron, 
71.4 ; metallic manganese, 28.6. Thus was ferro-manga- 
nese first produced. In this instance a clay crucible was 
used. I need not speak of subsequent experiments, in 
which blacklead crucibles were employed, and alloys con- 
taining from 30 to 50 per cent. of manganese were ob- 
tained; but my father concluded that manganese ores 
could be smelted in the blast furnace, sv as to produce 
rich alloys of iron and manganese, ferro-manganese in 
fact ; but that name had not then been invented. 

About fifty-four years afterwards, Sir Henry, then 
Mr. Bessemer, made ferro-manganese by fusing small 
pieces of iron ore, oxide of manganese, and charcoal, in 
a clay crucible (see page 60 of Mr. Jeans’ book). I say 
nothing of ferro-manganese made by myself years prior 
to 1856 ; but I have clearly proved that my father was the 
original discoverer and maker of that alloy. Mr. Jeans 
desires to prove that Sir Henry was the first to see the 
utility of adding manganese to his metal. I never said 
that he was not, for, ina patent in 1856, of earlier date 
than mine, he did propose to add oxide of manganese in 
the converter. That addition did not convert his metal 
into steel, for if it had, the oxide would be still added; 
but it is not. On the other hand, when Mr. Bessemer 
read his paper here, I knew that it was absolutely neces- 
sary to add to his metal a triple metallic compound of iron, 
carbon, and manganese, whether called spiegel or ferro- 
manganese, in order to convert that Bessemer metal into 
steel commercially valuable, and I took out my patent 
accordingly. Mr. Bessemer never named this triple com- 
pound in any of his patents, nor did he ever so much as 
allude to it. That metallic manganese is necessary to 
take up oxygen is, says Mr. Jeans, open to question, on 
respectable authority. As a matter of fact, Bessemer 
metal is deprived of its oxygen by being mixed with 
melted manganese metal, as contained in spiegel or ferro- 
manganese. Mr. Jeans next pronounces ‘‘that he does 
not think that the deoxidising action of manganese 
(metal, I presume) is the essential effect of that sub- 
stance.” I never said that it was. I never desired to 
deoxidise Bessemer metal, because Bessemer metal is not 
oxidised, or it would cease to be metal ; but my intention 
was to add something to Bessemer metal which should 
deprive that metal of the oxygen occluded or shut up in 
it. I found that metallic manganese, as found in my 
triple compound, would eliminate this oxygen, and render 
the Bessemer process a grand success. 

Chromium would have succeeded also, but not so readily 
as ferro-manganese, nor was it so easily obtainable. Mr. 
Jeans, who appears to have taken out a patent for blunder- 
ing, has used the word deoxidised where he ought to have 
written deorydgenated, and has thus upset the capital 
point he thought he had made. 

Proceeding with his letter Mr. Jeans writes, ‘‘ But as 
the question of reducing the oxides has been raised, it 
might interest Mr. Carulla to know who was the first man 
to start that point.” I am sure I never started it, nor 
ever raised a question of reducing the oxides of iron 
always present in the Bessemer converter. With an 
atmospheric blast of 25 lb. per square inch I should never 
have ventured to suggest any deoxidising process there. 
In one of my “‘ worthless patents” I claimed the blowing 
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in of carbon to prevent or lessen the oxidation of a portion 
of the i but as for the oxides they were not for me 
al with. 
oF ae 60 of his book Mr. Jeans writes, ‘‘Seeing 
that he (Sir Henry) could not introduce manganese and 
carbon separately into his converter ;” why has Mr. Jeans 
uoted Sir Henry’s patents, in which he proposes to add 
these substances separately? Why did he propose to do 
what he saw he could not do? 

“Towards the close of the blow,” Mr. Jeans writes, 
‘Sir Henry proposed to put into the chamber (converter) 
suitable carbonaceous matter, such as carbonate of iron, 
that is rich in carbon, &c., having ten weeks previously 
spoken of manganese (oxide) as ee to convert his 
molten iron into steel.” Whereupon Mr. Jeans trium- 
phantly exclaims, ‘‘ Now carbonate of iron with man- 
ganese are the very substances which Mr. Mushet patented 
as his triple compound.” 

Towards the conclusion of his letter Mr. Jeans indulges 
in some mysterious allusions to substances, theories, and 
functions, which I trust the forthcoming second edition 
will elucidate. 

I thank Mr. Jeans for squeezing a very limited portion 
of my “‘ manganese incident” into his 131 pages of scant 
justice to Sir Henry ; two and a half pages sutficed to do 
me ample justice. As far as I am concerned, I should 
have preferred being passed over wholly by Mr. Jeans. 

The Iron Age of April 3, compares our combat to that 
of a bull attacking a locomotive. I am, I conclude, the 
locomotive and Mr. Jeans is what George Stephenson 
called ‘‘ the coo,” remarking to the assembled wisdom of 
our Legislature “‘ that it would be bad for the coo.” 

Yours, &c., 
R. F. MusuHert, 

Cheltenham, April 19, 1884. 


THE ELECTRIC LIGHT IN TRAINS. 
To THE EpiTor OF ENGINEERING. 

Sir,—In a recent article under this heading you allude 
in a very kind manner to a short paper of mine, but you 
do not express any decided opinion as to the efficiency of 
the plan | proposed, viz., driving a dynamo directly by a 
separate engine. You compare it with a system of driv- 
ing from the axles of the carriages, and seeing that you 
have paid great attention to the subject of train lighting, 
I am surprised to find you speaking so well of that par- 
ticular method of obtaining the motive power; for it 
cannot be very economical, and it is certainly more com- 
plicated than it at first sight appears to be. 

Our object should be to improve upon the existing state 
of things as soon as possible, and not to wait until some 
theoretically perfect thing shall have been produced ; and I 
think you must allow fhat what I suggested is extremely 
simple, and that while it oe J not enable us to attain the 
maximum of practical usefulness it does help us out of a 
good many of our present difficulties. 

The following are among the chief advantages of the 
direct driving arrangements : 

1. It is not patented. 

2. It is cheap and reliable. 

3. No kind of van is required for it. 

4. No attention need be paid to the machinery when 
running. 

5. When the lights are wanted it is only necessary to 
turn on the steam. 

6. An engine and dynamo to work fifty lamps can be 

put into a box 4 ft. 6 in. long, 3 ft. 3in. high, and 15in. 
wide, and there is room for this on any locomotive. 
7. By means of a separate engine the lights may be 
kept burning as long as the locomotive is attached to the 
train (even when this is at a standstill), so that the light- 
ing is to a great extent independent of batteries. 

8. In the scheme I recommend there is nothing to inter- 
fere with the employment of secondary batteries as 
auxiliaries, when they are fit to be used and their cost 
— to a figure that will render the adoption of them 
possible. 

Thanking you for having called attention to the matter, 
and hoping that you will allow it to be more fully dis- 
cussed, 








I remain, faithfully — 
Wa. H. Massey. 

6, Westminster Chambers, London, April 21, 1884. 

P.S.—In estimating the working cost of the electric 
light for trains it would be well to remember that the 
1000 lamp-hour unit is the most convenient, and that 50 
lamps of 20 candle-power each are required for the great 
majority of trains, whether these are short and brilliantly 
lighted, or long and only fairly well lighted. 








MACHINE GUNS. 
To THE Epitor OF ENGINEERING. 

Sir,—In your issue of March 7th, Lieutenant Sleeman 
makes courteous reply to my several letters previously 
published, and it should have been noticed at an earlier 
date ; the long delay however has not been for want of 
appreciation of the importance of his letter, but for 
reasons I need not name, and could not control. 

It appears that so far as relates to this discussion that 
the word “‘ partisan” may be defined as any one that does 
not accept the Nordenfelt gun in its entirety without 
criticism or suggestion ; Lieutenant Sleeman’s assertion 
that I am decidedly antagonistic to the Nordenfelt 
system and partial to the Gardner is purely hypothetical- 
but even if my personal inclinations favoured the 
Gardner system or any system, such a bias could not 
cause any disturbing influence with the first principles of 
mechanics, as these were fairly well established before 
this discussion commenced, or even before machine guns, 
were thought of. Were I to wholly ignore the record 
of fairly contested competitive trials and pronounce 
in favour of a gun that was proved to be deficient 





in some of the most essential requisites of such a weapon, 
then I might with propriety be charged with a partisan- 
ship that controlled my judgment, and for Lieutenant 
Sleeman to rg a lower valuation upon my reasoning 
because of this assumed partiality, is but an acknowledg- 
ment of unsoundness in his own arguments. 

Turin Trials.—I have an official copy of the report of the 
recent trials of the Italian Government, and without any 
restraining conditions as to privacy, and therefore I may 
without breach of confidence quote therefrom, 

In a previous letter I gave the record of performance 
of the Nordenfelt ten and five-barrelled guns at these 
trials taken from official figures, 

From the official report it appears that in the seven 
trials the ten-barrel Nordenfelt fired 858 rounds. 

At the trial of November 5, there were fired from the 
five-barrel (brought on by special permission) 204 rounds, 
and that neither of the ten or five-barrelled were in at the 
endurance trials. Whether this absence was owing to 
disability or inefficiency, the report does not say. Lieu- 
tenant Sleeman further says, if ‘‘ I have actually seen the 
Italian report I must have noticed that both Gardner 
two-barrel and one-barelled guns were temporarily dis- 
abled during these trials.” In point of fact there were 
two slight hitches with these guns; one caused by an 
abrasion in the firing pin, the other by a cartridge getting 
nipped, but these were of such a character that only one 
(the nip) was mentioned in the report, and that described 
as “‘very slight.” The, report in two places speaks of 
cartridges not being fired by the Nordenfelt for reason 
that the person working the lever did not pull it back far 
enough (see my criticism in letter of February 29th under 
head of yiring lever movements). 

Statements that appear in the columns of ENGINEERING 
have the stamp of authority and are accepted as reliable, 
and should therefore be based upon sound reasoning or 
well authenticated records. 

Lieutenant Sleeman says he was exceedingly disap- 
pointed (perhaps chagrined would be the better word) 
to find that I have based my criticisms of his paper on 
the official records of the Shoeburyness triais now more 
than three years old, thus not allowing for any improve- 
ments that may have been made during this period (Mr. 
Nordenfelt’s patent is nearly eleven years old). 

If my letters had for their object the publication of 
highly coloured statements relating to any system of 
machine guns, Lieutenant Sleeman’s lament would have 
had some force, but inasmuch as the object has been to 
determine the comparative value of the different systems, 
it would obviously be most unfair to quote from any trial 
where the different systems were not represented. The 
Government official trials at Shoeburyness in 1881, and in 
Turin in 1883, were the first, last, and only competitive 
trials that have taken place, and in quoting from these I 
cannot be charged with any disposition to place either 
system at a disadvantage. 

Lieutenant Sleeman refers me toa reportin the Times 
of ‘‘ July 19, 1883,” which for two reasons I decline to 
quote from. 

1. Because by his own showing at this trial (if it may 
be called a trial) there were only the Nordenfelt guns. 

2. There is no report of gun trials in the Times of the 
date he speaks of, nor inthe month he speaks of, and the 
files of the Times are too voluminous to warrant making 
an exhaustive search. 

Iam obliged to Lieutenant Sleeman for calling my 
attention to errors in the tabulated statement in meatn, He 
of February 29, but I do not accept his statements ‘‘ that 
the weights given are incorrect for reason that I include 
the feeder” (a necessary part of a working gun) nor that 
the ‘‘ figures relating to the two-barrelled Gardner and 
five-barrelled Nordenfelt are purely imaginative and do 
not appear in his paper.” 

On page, 373 of the February number of the Army 
and Navy Magazine, Lieutenant Sleeman says, ‘‘ The 
only practical and effective manner by which to compare 
the rapidity of fire of two machine guns is to calculate the 
rate of discharge per unit weight of gun,” because for 
naval landing purposes or for military service it is the 
total weight of gun which is so important a consideration. 

In illustration, he says, ‘‘ The Nordenfelt ten-barrelled 
machine gun, weighing 232 lb. and firing 600 shots in half 
a minute, or at the rate of 21.4 shots per 10 lb. weight of 
gun, is more suitable than the Gardner five-barrelled, 
weighing 280 1b., and firing only 330 shots in half a minute, 
or at the rate of 11.8 shots per 10 lb. weight of gun, and 
in the same manner the Nordenfelt five-barrelled gun can 
be compared with advantage to the Gardner two-barrelled 

n.” On the same page he gives the weight of the 
Nordenfelt five-barrelled and the Gardner two-barrel as 
120 1b. and 101 Ib. respectively, and states that the Nor- 
denfelt fires 600 shots in one minute, and the Gardner 
fires 400 shots in the same time. 

It was from these statements that I compiled the figures 
in columns 3, 5, and 7, and if they are ‘‘ purely imagi- 
native” they are figments of Lieutenant Sleeman’s brain, 
not of mine. 

Lieutenant Sleeman says that ‘‘ I have in common with 
other Gardner gun advocates, quoted the two-barrelled 
in proof of the efficiency of the Gardner system, while if 
any officer could be found in favour of the employment of 
a three or two-barrelled rifle-calibre machine gun, surely 
such a weapon as the Gardner two-barrel would stand no 
chance of adoption on its merits alone.” In reply to these 
remarks quoted I need make no other answer than to 
quote two lines from the report of the Committee of the 
Shoeburyness trials. 

‘*The ,conclusion they have arrived at is that the 
Gardner system is the lest, and the two-barrelled Gardner 
the most perfect form of that system.” Signed, Henry 
Boys, Vice-Admiral, President. 

This report was dated March, 1881, and the War Office 
have recently given a very practical endorsement by add- 
ing to their stock of machine guns a very considerable 





number of the Gardner two-barrelled ; and the imputation 
that other influence than the merits of these guns could 
induce their purchase is wholly unjustifiable. 

I am asked if it is not a fact that several five-barrelled 
Nordenfelts have now been ordered by the English Ad- 
miralty? I have no positive knowledge of this, but it is 
quite probable ; but even if so, it indicates no preference. 

he War Office have been steadily adding to their stock of 
Jive-barelled Gardners since the first one was delivered, 
and from all accounts will continue to so add for a good 
many months to come. 

he nondescript Tables compiled by Lieutenant Slee- 
man and claimed to be a comparative statement of the 
different guns, are based upon miscellaneous figures and 
without evidence to prove their authenticity, and are not 
therefore entitled to further notice, and the same may be 
said of queries numbered 2, 3, and 4 

Lieutenant Sleeman’s arguments relating to weight and 
rapidity of fire ‘per barrel, &c., are based upun false 
suppositions, and consequently he arrives at wrong con- 
clusions. Quoting from his paper, he says, “‘ It stands 
to reason that for stated services the ten-barrelled Nor- 
denfelt weighing 232 lb. is more suitable than the 
Gardner five-barrelled weapon weighing 280 lb. Sup- 
posing that in other respects they are equally good.” This 
is basing the argument upon a supposition that is not 
true, and the evidence that I have brought forward goes 
to prove that it is not true. The two vital questions to 
determine are : 

1. Can you have a machine gun of minimum weight 
and maximum efficiency and durability? 

2. Does either system possess inherent qualities that 
will admit of lighter consjruction than the other without 
sacrifice of essential requisites? 

It proves nothing, because the exponent of one system 
has made a gun of extreme light weight, and it is proved 
to have a certain amount of endurance; the question 
naturally arises, could not the exponents of the other 
systems make guns of equal weight that would prove 
equally good? If these letters were confined to ques- 
tions of this character the public would gain poled se 
by this discussion, but to spend so much time and valu- 
able space in the endeavour to show that the writers are 
‘“‘antagonistic” or ‘‘ partisan” or to introduce state- 
ments and claims that are more appropriate for the adver- 
tising columns, is but throwing away valuable opportu- 
nities. I thank you kindly for your enduring patience, 

Yours truly, 
MECHANIC. 








SLEEPING CARS ON THE CONTINENT. 
To THE EpiTor OF ENGINEERING. 

Srr,—During the last few months numerous complaints 
have found their way into the daily papers of the manner 
in which passengers are treated who intrust themselves 
to the hands of the International Sleeping Car Company. 
In reading these complaints it must be borne in mind that 
many travellers, especially British travellers, consider 
that they have a right to grumble at everything that goes 
wrong, while many are invalids, and to them unavoidable 
inconveniences are magnified into serious evils. But I 
think that grumblers, invalids, and unprejudiced critics 
can meet in a fairly common ground of complaint, which 
is that the Sleeping Car Company enters—in consideration 
of liberal payment—into a certain contract, and that this 
contract is frequently not carried out, but very much the 
reverse. In writing to you I am actuated by no desire to 
be hard on the company, but with a sincere wish to help 
them. They have a heavy and difficult work, and will 
doubtless in the course of time, provided their short- 
comings are sufficiently dwelt upon, fall into a better 
system. Hitherto they have undertaken to carry out 
more than they can perform, and in this lies their first 
and grievous fault, that instead of saying to the pur- 
chaser of their ticket, We are as yet pon partially or- 
ganised, and, while we will do the best we can for you, we 
can promise you neither an unbroken journey from 
Calais, nor comfortable dining accommodation, nor that 
you shall have the berth in the car that you contract for, 
nor that your journey shall be physically an easy one. 
Instead, I say, of selling their tickets conditionally, they 
promise by their advertisements and their officers every- 
thing that passengers have a right to expect for the pay- 
ment they make. The result of this policy is the letters 
of complaint to the newspapers, and the general condem- 
nation of an admirable instatution if efficiently conducted. 
During the last few weeks I have had opportunities of 
speaking to scores of persons who have travelled in the 
Sleeping Car Company’s vehicles, and without exception 
the criticism is that just given, and it is difficult to see 
how any other conclusion could be arrived at. The cars, 
tomy mind, are not at all nicely arranged, the transverse 
bed system not being so agreeable as the longitudinal one 
in the Pullman cars. But that is only a matter of opinior. 
The trouble with those in service is that they are (or have 
been through the winter) hard to travel in, and have 
frequently had heated axle-boxes, and are thrown tem- 
porarily out of service. Two cars were thus disabled 
during a journey I myself made the other day ; one break- 
ing down at Boulogne, en route for Calais, so that the 
through service arrangement could nct be carried out, and 
the other—the dining car—at Paris, to the infinite dis- 
comfort of the passengers, who were not allowed to break- 
fust the next morning at Marseilles, although there was 
plenty of delay, but were forced to wait till half-past one, 
and then to breakfast in a very rough-riding dining-car. 
Nothing that lies in the — of the company’s agent is 
left undone to promote the comfort of the {passengers be- 
tween Calais and Paris, but he of course is powerless to 
prevent breakdowns. After Paris, however, there ap- 
pears to be no sort of supervision, and I do not hesitate 
to say, that under the best circumstances the fatigue of a 





journey in these sleeping-cars has been hitherto far 
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reater than by the ordinary carriages of the Paris, 
looms, and Mediterranean Company. 

Of course much allowance must be made for the Sleep- 
ing Car Company, from the fact that this has been their 
first season, but it is somewhat hard on passengers that 
they should be made the subject of an experiment (for 
which they pay heavily), and the company are most 
seriously to blame for not having taken more pains to 
reduce the annoyance necessarily attendant on a new 
venture of thiskind. For my part I do not consider that 
the London, Chatham, and Dover Railway Company are 
free from responsibility. Rightly or wrongly the public 
assume that this company are, to a certain extent, gua- 
rantors of their comfort, and that the Sleeping Car Com- 
pany will carry out the contract made with each pur- 
chaser of a ticket. 

The season is over now for the southward travel, and 
tourists returning in the same manner will do so in the 
light of experience already acquired. It is not therefore 
asa caution to travellers that I trouble you with this 
letter, but because I think that publicity in your paper 
will do much to force the directors of the Sleeping Car 
Company to do better during another season. The under- 
taking they control may not only be made a most profit- 
able one, but will if properly managed promote the com- 
fort of thousands. Before, however, either of these 
desirable ends can be achieved a great deal remains to be 
done, and the company have now before them the slack 
season during which they can rearrange, reconstruct, and 


reorganise. 
Yours obediently, 
Turin, April 12, 1884. A TRAVELLER. 
From a recent personal experience we can fully endorse 
the truth of the allegations made by the writer of the 
above letter.—Ep. E.] 


GEODETICAL OPERATIONS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of September 14, 1883, Mr. S. Pin- 
nington predicts that the resistance of the vertical will 
agree with the diurnal barometrical wave. I see from 
Nature of a few weeks back that practical experiment 
proves Mr. Pinnington’s prediction true. May I ask 
that gentleman on what theory he based his prediction? 

I remain, Sir, yours obediently, 

Liverpool, April 21, 1884. T. BAssNETT. 


DEMAGNETISING WATCHES. 
To THE EpitTor OF ENGINEERING. 

Sir,—Having noticed in your journal some communica- 
tion relating to magnetised watches, I would say that 
early in 1880 this subject was brought up before a con- 
vention of watchmakers held at New York, and it was 
then decided that when the works of a watch became 
magnetised, they were irretrievably ruined, and that the 
only way to get rid of the magnetism was to anneal the 
parts and ‘retemper, and that this, for obvious reasons, 
ruined the small works, They also said that when a 
watch became magnetised the best course was to replace 
all the steel parts with new work. 

A friend of mine induced one of these watchmakers to 
send two valuable watches to me to experiment upon. 
Neither of them wouldrun a minute. I had no difficulty 
tojset them both going inside of two minutes without 
taking them out of their cases. Many other watches 
were brought to me to demagnetise, and I soon had my 
hands ful]. I found, however, that it was one thing to 
remove sufficient of the magnetism to allow the watch to 
operate, and quite another thing to remove all trace of it 
from every part of the works. 

Watchmakers insisted that no iron filings should stick 
to any part of the works, so in some cases it took me fully 
half an hour to demagnetise one watch, as I had to operate 
on every piece separately. 

Being very much pressed for time, I was annoyed by 
having three vexatious watches sent to me, and I there- 
fore determined to make a machine expressly for demag- 
netising watches, a machine that could be operated by 
any one without any knowledge of electricity whatsoever. 

I inclose you a sketch of the machine. It was fully 
described in the Scientific American of 1881. 

When the machine was finished, I invited Mr. Hopkins, 
the able electrical editor of the Scientific American, to 
witness its operation. I took a very high-priced and 
complicated Swiss watch, costing about 75/., that had 
become so thoroughly magnetised that it could not be 
made to stir one second. I also took my own watch, a 
valuable chronometer, and placed it against the pole of a 
powerful electro-magnet. 

Of course it was instantly stopped and could not be in- 
duced to stir. Mr. Hopkins was then invited to try the 
effect of the watches upon a galvanometer needle. The 
needle could be made to fly completely round by moving 
the watch at some distance from it. 

Then the watches (one at the time) were placed in the 
machine, and the crank turned exactly one minute for 
each watch. Upon taking the watches out they were 
both running, and Mr. Hopkins was unable to find a trace 
of magnetism in either of them. Neither of the watches 
was taken from its case. 

Since making this machine a company of watchmakers 
in New York have employed it largely for Cemagnetising 
watches. The modus operandi is simply this: 

The watch is put in a small clamp and a crank is turned 
for one minute, when the watch on every trace of mag- 
netism removed from it. 

The machine operates on the following principle: a 
powerful electro bar magnet is rotated upon a vertical 
spindle. The watch is at first placed very near to the 
poles of this magnet, and the crank is turned. The turn- 
ing of the crank draws the watch away from the magnet 
a quarter of an inch at each turn, and at the same time 
rotates the watch on both a vertical and a horizontal axis. 
In fact, the demagnetisation is effected by changing the 
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MAXIM’S APPARATUS FOR DEMAGNETISING WATCHES. 


magnetic condition of the watch rapidly, and lessening it 
at each change until it completely disappears. “ 
The cost of the machine was 225 dols., and the price for 
demagnetising watches was 5 dols. 
Yours respectfully, 
" : Hiram S. Maxim, 
57, Hatton Garden, London, E.C., March 6, 1884. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

s To THE Epitor OF ENGINEERING. 

Sir,—I have to-day received from the President, as no 
doubt other members will have done, a list of the names 
and particulars of the qualifications, &c., of the twelve 
candidates for the vacant office of secretary, whom the 
Council have seen fit to select from the large number who 
appear to have applied for the office. 

I have nothing to say against the names selected beyond 
remarking that there are some amongst them who, in my 
opinion, are much less qualitied for the office than those 
whom I know to have applied for it, but whose names do 
not appear in the list. 

According to the provisions of the bye laws, the choice 
of a secretary rests with the members themselves. I fail 
to see by what right or title the Council have assumed to 
themselves the power of stepping in between the candi- 
dates and the members whose duty clearly it is to form 
their own independent judgment upon the merits of the 
respective candidates, and as to their fitness and qualitica- 
tions for the vacant office. 

I can well understand that having regard to the very 
large number of candidates, the members might very 
naturally, and with great advantage, have delegated to 
the Council, or to a committee chosen partly from the 
Council and partly from the members, the duty of making 
some such selection as that which is now presented to us, 
but nothing of this kind has been done, and it is clear 
the Council in the course they have adopted have ex- 
ceeded their powers. I would, under these circumstances, 
strongly advise that at the approaching special general 
meeting the members should refuse to recognise this 
selection of candidates by the Council, and that the 
friends of those candidates who have sent in their appli- 
cations in accordance with the requirements of the ad- 
vertisements should (with the approval of the candidates), 
request that their names and qualifications be made 
known, and that their claims to the vacant secretaryship 
should be determined by the votes of the members present. 

Iam, Sir, your obedient servant, 
London, April 24, 1884. VIGILANT. 











ELECTRIC LIGHT CONDUCTORS. 

é To THE Epiror or ENGINEERING. 

Srr,—In your remarks last week on my paper on 
** Electric Light Conductors,” the formula given for 
aérial insulated cables should be 

{mzps,,——_*D» __ ) 
C= } 48R 10 +3 D, log, 2 





Dj 
where 
C = current in ampéres, 
D, = diameter of conductor in centimetres, 
D,= 2 insulated cable a 
t=excess of temperature of conductor over the air, 
k=heat conductivity of insulator: for gutta-percha= 
.00048 ; for india-rubber=.00041. . 
Yours truly, 
GEORGE Fores. 
34, Great George-street, Westminster, April 22, 1°.4. 
[We published the formula as it was originally given 
by Professor Forbes; since then, however, Professor 
Forbes has modified it as stated above.—Ep. E.] 





To THE EpiTor OF ENGINEERING. 

Srr,—In your leading article upon ‘ Electrical Con- 
ductors,” which appeared in your last issue, I observe that 
you give to Professor Forbes the credit of now pointing 
out the danger of limiting the sectional area to a direct 
proportion to the current to be conveyed. Allow me to 
say that I pointed this out about a year ago; and I, at 
the same time, prepared a table of the weight per inch of 
copper required for currents from 1 up to 5000 amperes, 
and which was published by Messrs. E. and F, N. Spon 
last July. , Lhis table is founded upon the formula 


D=.016A * 


—, 





The insertion of this short note in your columns will 
much oblige. “ours, &e., 
KE. J. CowLinc WELCH. 
Westminster, April 23, 1884. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change at Middlesbrough. Like the 
past few weeks the market was lifeless, and the amount 
of business transacted was insignificant. No. 3 Cleveland 
pig was again offered at 37s. per ton f.o.b. Tees, but both 
consumers and shippers stood aloof, having very little to 
buy and hoping for lower prices. Reports from all the 
iron centres are more discouraging and our home trade is 
getting worse. Shipments of pig iron at Middlesbrough 
this month are not so good, the total to date being 51,000 
tons, as compared with 55,000 tons to same time in March, 
The finished iron trade is more depressed, and although 
prices are so low, ship-plates being 5/. and angles 4/. 15s, 
per ton, less 24 per cent. at makers’ works, fresh orders 
cannot be obtained. Throughout the North of England 
the mills and forges are working very irregularly. The 
hematite iron trade is flat, Nos. 1, 2, and 3 being still 
offered at 47s. per ton f.o.b. west coast ports. 

Reduction of Wages in the Iron Trade.—Last week we 
stated that the award of Dr. R. S. Watson, of New- 
castle, was expected every day. On Monday the anxiously 
looked-for document was issued. It will be recollected 
that Dr. Watson was asked by the iron manufacturers of 
the North of England to reduce wages 1s. per ton on pud- 
dling and 10 per cent. on all other forge and mill wages, 
to take effect from the 29th of March last. In the course 
of his award he says: ‘‘ The fact forcibly expressed upon 
a former occasion that anticipations in connexion with the 
iron trade are always doubtful, and the foresight of the 
most experienced is of little real value, compels me who 
can claim no experience but only the desire to ascertain 
what is just and fair between the parties to base my award 
in what I conceive to be the true interests of both upon 
the figures realised by the employers and verified by the 
accountants.” His decision is ‘‘ that for the period be- 
ginning April 12, and ending June 28, 1844, there shall 
be a reduction of 3d. per ton on puddling and 24 per cent. 
on all other forge and mill wages.” 

Shipbuilding and Engineering.—Every week there are 
further indications of the decline in shipbuilding, and as 
contracts are being finished and no renewals come to 
hand scores of workmen are being paid off, and are swell- 
ing the number who are out of employment on the banks 
of the northern rivers. It is matter forregret that there 
is every appearance that several of the shipyards will be 
entirely closed for want of orders unless some contracts 
are secured within the next three months. Engineers are 
not soactive as they were a short time ago, 


The Coaland Coke Trades.—Fuel of every kind is easier 
in price, and as iron works, foundries, engineering esta- 
blishments, and shipyards get slacker prices will further 
decline. 

The Salt Trade of Middlesbrough.—We stated last week 
that something detinite would soon be made known as to 
the salt boring operations at Middlesbrough, and we have 
now to record another success by Messrs. Bell Brothers, 
the pioneers of the salt industry in this part of the 
country. With the single bore-hole Messrs. Bell Brothers 
have for months been able to raise sufficient brine to 
evaporate 500 tons of salt per week, which they have been 
sending to the LS soa in competition with the Cheshire 
ae sag In the middle of January last Mr. John 

‘ivian, of Whitehaven, commenced sinking a_ second 
bore-hole for Messrs. Bell Brothers at Port Clarence, 
Middlesbrough, and yesterday (Tuesday) the salt was 
reached at a depth of about 1030 ft. In a very little time 
Messrs. Bell Brothers will be in a position to make up- 
wards of 1000 tons of salt per week, and as they are 
rapidly completing the chemical works which they are 
building at Port Clarence, they will be able to use most 
of the salt themselves. Last year Messrs. Allhusen and 
Co., of Newcastle, sunk a bore-hole a little to the south- 
west of that of Messrs. Bell Brothers., but after expend- 
ing about 5000/. they were unfortunately unable to dis- 
cover salt. At present Messrs. Bolckow, Vaughan, and 
Co. are continuing their sinking operations at Middles- 


| brough, but they have not yet come upon the salt bed, 
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TWIN SCREW ENGINES AND CONVECTOR BOILER OF THE SS. “STAITHES.” 


(For Description, see Page 369.) 
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CLEANING HOT-BLAST STOVES. 








in Cowper’s hot blast stoves, which are used to heat 
the air for blast furnaces, there is a gradual lodgment 
of dust in the brick passages of the regenerator. 
dust, which is drawn in with the gases from the furnace 
head, has to be removed from time to time by means 
of a violent concussion of the air, caused by the firing 
of a gun into the stove. The gun usually employed by 
Mr. Cowper has been fired horizontally through plug 
holes formed in the case of the stove for the purpose, 
and consequently the concussion has been at right 
angles to the air passages in the regenerative bricks. 
Mr. John Ellison, of Ebbw Vale Iron Works, varied 
this by placing the gun vertically as if it were 
a mortar, and obtained greatly improved results, 
twelve shots doing the work which originally re- 
quired thirty. This arrangement is illustrated above, 
together with the pneumatic firing apparatus invented 
by Mr. Charles Wood, of the Tees Iron Works, Middles- 
brough. This firing arrangement consists of a short 
tube or barrel 8 in. long by } in. in diameter, contain- 
ing a bolt or ram, and provided with a length of india- 
rubber pipe extending beyond the furnace. This pipe 
stands opposite to the nipple, upon which there is an 
ordinary copper cap B, and a vigorous puff of wind from 
the mouth impels the bolt or ram against the cap like 
a pea from a pea-shooter, effecting its ignition and the 
explosion of the charge. The gun is loaded with 5 or 6 
ounces of blasting powder rammed down with slag 
wool, and primed with finer powder at A immediately in 
front of nipple. These guns, which are remarkably 


This | 





the wheel of the stop valve, the handles of the throttle 
valves, and the levers of the steam reversing gear 
being all brought close together so that one man 
can readily control both pairs of engines. The low- 
pressure cylinders are provided with pipes fitted with 


| three-way cocks, so that live steam can be admitted to 


either end of these cylinders if required for starting. 
As will be seen from our engravings, the whole of the 
hand gear is very neatly and conveniently arranged. 

The condenser is common to both pairs of engines 
and its casing is formed in two parts, one half being 
cast in a piece with the standards of the starboard 
engine, and the other half with those of the port engine. 

he condenser contains 460 tubes ?in. in diameter 
outside, and 4 ft. 10) in. long between tube-plates, 
these tubes running fore and aft and being disposed 
in two groups as shown in Fig. 6. The condenser 
tubes expose a surface of 440 square feet. 

The crankshafts are 5} in. in diameter, both at 
main journals and at the crank-pins, and each has 
three bearings, these being formed in brackets cast 
on the fronts of the condensers as shown in Figs. 6 
and 7. Just aft of the after bearing each crankshaft 
is provided with a large collar to receive the thrust. 

The pumps are horizontal, and are worked by an 
independent engine situated aft of the main engines 
and between the screw shafts, as shown in Figs. 2, 
4, and 5. This engine has two cylinders, each 
64 in. in diameter, with 8 in. stroke, and drives the 
air and circulating pumps each 7 in. in diameter and 


simple, have already been in use some months, and | double-acting, and the feed and bilge pumps, each with 


give universal satisfaction. 





TWIN-SCREW ENGINES OF THE S.S. 
““STAITHES.” 

THE s,s. Staithes, the machinery of which we illus- 
trate in the two-page engraving which we publish 
this week, is a small twin-screw steamer iekenaies 
to Palmer’s Shipbuilding and Iron Company, Limited, 
and is employed by her owners in carrying ore 
between their mines at Port Musgrave and their 
blast furnace department at Jarrow-on-Tyne. The 
vessel is 130 ft. long, 36 ft. beam, and carries 380 tons 
of ore, with a draught of 10 ft. 3in. The engines are 
compound, and were built at the owners’ works at 
Jarrow, while the boiler is of the ‘‘convector” type, 
and was constructed by Messrs. Joseph Adamson and 
Co., of Hyde, near Manchester. 

Referring to the views on our two-page engraving, 
it will be seen that each screw shaft is driven by an 
engine having cylinders respectively 14 in. and 264 in. 
in diameter with 21 in. stroke, these cylinders being 
supported on the outer sides by three wrought-iron 
columns 3 in. in diameter, and on the inner sides by 
cast-iron standards formed in one with the condenser. 
The cylinders are not steam-jacketted, and they have 
their valve chests on the forward and aft sides re- 
spectively, the exhaust from the high-pressure cy- 
linder passing to the low-pressure valve chest through 
the exhaust elbow pipe as shown in Figs, 6, 8, and 9. 
The connecting rods are 3 ft. 6in. long between 
centres, and the crossheads are each made to embrace 
a substantial guide bar, which is bolted to distance 
pieces projecting from the face of the corresponding 
cast-iron standard as shown in Fig. 6. 

The slide valves are ordinary single-ported valves 
driven by link motion, the latter being fitted with 
steam reversing gear. The steam cylinders of this 
gear for the two engines are placed horizontally back 
to back as shown in Fig. 1 and Figs. 6 to 9, The 
main steam pipe from the boiler terminates near 
the engines in a screw stop valve, having two branches 
each fitted with a throttle valve as shown in Fig. 6, 





| plungers 24 in. in diameter, all having 8 in. stroke. 


Both main and auxiliary engines are supplied with 


| steam by one boiler, shown by Figs. 10 and 11 of our 


two-page engraving. This boiler—the ‘‘ convector” 
boiler as it is called—is of a type designed and 
patented by Mr. L. Mills, the principal officer of 
the Board of Trade in the Tyne district, and it is, 
as we have said, made by Messrs. Joseph Adanson 
and Co., of Hyde, near Manchester. Referring to 
our illustrations, it will be seen that the boiler con- 
sists of an annular water chamber below the level 
of the firebars and a cylindrical chamber above, the 
bottom of this upper chamber forming the top of 
the firebox. The two chambers are connected by 
three rings of tubes through which the water cir- 
culates, the two inner rings—the tubes of which 
are placed zigzag—consisting of 95 tubes 34in. in 
diameter, while the outer ring consists of 45 tubes 
5in. in diameter. These latter tubes form a screen for 
the wrought-iron shell which surrounds the space 
between the upper and lower chambers, while the 
products of combustion pass between the tubes form- 
ing the two inner rings on their way to the tubes 
which traverse the upper chamber and discharge the 
escaping gases into the smokebox on the top of the 
boiler. These latter tubes are 24 in number and 7 in. 
in diameter. The centre tube leading direct from the 
firebox to the smokebox is a stay tube only, and is 
blocked against the passage of gases. The boiler is 
9 ft. 84 in. in diameter, and is of steel, the shell 
being ;°; in. thick, and the ends 3? in. thick. The 
heating surface is over 900 square feet, and its weight 
together with water is 18} tons, while Messrs. Palmer 
gave.the weight of an ordinary boiler of equal capacity as 
344 tons, there being thus a saving of weight of 16 tons 
with the ‘‘convector” boiler, an important matter in 
shallow draught vessels. The engines of the Staithes 
indicate collectively 300 horse-power, and we under- 
stand that the performance of the boiler during the 
time it has been at work, has been most satisfactory, 
there being no priming, and the tubes being found to 
keep clear of deposit. 


THE HEAT-ACTION OF EXPLOSIVES. 


THE sixth of the course of lectures on “‘ Heat in its 
Mechanical Applications,” was delivered on Thursday 
evening, the 3rd April, at the Institution of Civil 
Engineers, by Captain Andrew Noble, C.B., F.R.S., 
M.Inst.C.E., the subject being “The Heat-Action of 
Explosives.” The chair was occupied by Sir J. W. 
Bazalgette, C.B., the President. 

The lecturer commenced by pointing out that the salient 
peculiarities of some of the best known explosives might 
roughly be defined to be the instantaneous, or at least the 
extremely rapid, conversion of a solid or fluid into a 
gaseous mass occupying a volume many times greater than 
that of the original body, the phenomenon being generally 
accompanied by a considerable development of measurable 
heat, which heat played a most important part not only 
in the pressure attained, if the reaction took place in a 
confined space, but in the energy which the explosive was 
capable of generating. Fulminates of silver and mercury, 
picrate of potassa, gun-cotton, nitro-glycerine, and gun- 
powder were cited as explosives of thisclass. The lecturer 
asserted that substances such as those just named were 
not the only true explosives. In these solid and liquid 
explosives, which consisted generally of a substance 
capable of being burnt, and a substance capable of sup- 
porting combustion, in, for example, gun-cotton or gun- 
powder, the carbon was associated with the oxygen in an 
extremely condensed form. But the oxidisable and 
oxidising substances might themselves, prior to the reac- 
tion, be in the gaseous form ; as, for instance, in the case 
of mixtures of air or oxygen with carbonic oxide, of marsh 
gas with oxygen, or of hydrogen and oxygen. He added 
that these bodies did not complete the list, and that, 
under certain circumstances, many substances ordinarily 
considered harmless, must be included under the head of 
explusives, making a reference to finely divided substances 
capable of oxidation, or certain vapours which when sus- 
pended in or diluted with atmospheric air, formed mix- 
tures which had been the cause of many serious explosions. 

These instances served to show that an explosive might 
be either solid, liquid, or gaseous, or any combination of 
these three states of matter. In the first place a brief 
account was given of the substances of which some 
explosives were composed, illustrated by the composition 
of one or two well-known types. In the second place the 
lecturer showed the changes which occurred when explo- 
sives were fired, and gave the substances formed, the heat 
developed, the temperature at which the reaction took 
place, and the pressure realised, if the products were 
absolutely confined in a strong enough vessel, relating 
the experiments which had been made, and the apparatus 
which had been used, either to ascertain or to verify the 
facts required by theory. He further supposed all the 
explosives to be placed in the bore ef a gun, and traced 
their behaviour in the bore, their action on the projectile, 
and on the gun itself. He also described the means and 
apparatus that had been employed to ascertain the pres- 
sure acting on the projectile and on the walls of the gun, 
and to follow the motion of the projectile in its passage 
through the bore. 

He mentioned that the potential energy stored up in a 
mixture of hydrogen and oxygen forming water was, if 
taken with reference to its weight, higher than that of 
any other known mixture, and explained why such an 
explosive, whose components were so readily obtainable, 
was not employed as a propelling or disruptive agent, the 
main objection being that if a kilogramme of gunpowder, 
forming a portion of a charge for a gun, was assumed to 
occupy a litre or a decimetre cubed, a kilogramme of hydro- 
gen, with the oxygen necessary for its combustion, would 
at zero and at atmospheric pressure occupy a volume six- 
teen thousand times as great. 

The lecturer next passed to gun-cotton, described 
its composition and the various forms in which it was 
manufactured, referring especially to the forms which 
were so largely due to Sir Frederick Abel. The 
various forms of gun-cotton were exploded, and the 
lecturer remarked on the small quantity of smoke formed, 
as an indication of the small amount of solid matter 
in the products of combustion. Also, that instead of 
the explosions which took place when gaseous mixtures 
were fired, gun-cotton appeared rather to burn violently 
than explode. This was due to the ease with which the 
nascent products escaped into the atmosphere, so that no 
very high pressure was set up; but it was pointed out 
that by a small charge of fulminate of mercury, or other 
means, a high initial pressure was produced, and the harm- 
less ignition shown would be converted into an explosion 
of the most violent and destructive character. This trans- 
formation differed more from those which he had 
hitherto considered. In both of these the elements were, 
prior to ignition, in the gaseous state, and the energy 
liberated by the explosion was expressed directly in the 
form of heat. In the present instance a very large but 
unknown quantity of heat disappeared in performing the 
work of bringing the products of explosion to the gaseous 
state. 

Captain Nobel then showed that gunpowder, the last 
and most important example selected, was also by far the 
most difficult to experiment with, as well as the most 
complicated and varied in the decomposition which it 
underwent. One great advantage for the artillerist which 
gunpowder possessed, in being a mixture not a definite 
chemical combination, was that when fired it did not 
explode in the strict sense of the word. It could not, for 
example, be detonated as could gun-cotton or nitro- 
glycerine, but it deflagrated with great rapidity, that 
rapidity varying with the pressure under which the ex- 
plosion was taking place. As a striking illustration of 
the effect of pressure in increasing or retarding combus- 
tion, he showed an experiment devised by Sir Frederick 





Abel. It consisted in endeavouring to burn powder in 
vacuo, and he demonstrated that it would not burn until 
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sufficient pressure was reached. He exhibited the various 
forms under which gunpowder was manufactured, and 
ignited some samples of powder, pointing out the essential 
ditference between their combustion and that of gun- 
cotton, namely, the large quantity of what was commonly 
called smoke slowly diffusing itself in the air. He also 
exhibited a portion of the so-called smoke of a charge of 
15 lb. of powder, collected in a closed vessel. 

Captain Noble next described at some length the experi- 
ments made with gun-cotton and gunpowder by Sir 
Vrederick Abel and himself. With reference to the 
latter he reiterated their opinion that, except for instruc- 
tional purposes, but little accurate value could be attached 
to any attempt to give a general chemical expression to 
the metamorphosis of a gunpowder of normal composition. 

He further pointed out that heat played the whole dle 
in the phenomena. He explained that a portion of this 
heat, to use the old nomenclature, was latent; it could 
not be measured by a calorimeter; that was, it had dis- 
appeared or been consumed in performing the work of 
placing a portion of the solid gunpowder in the gaseous 
condition. A large portion remained in the form of heat, 
and performed an important part in the action of the gun- 
powder on a projectile. 

After describing the apparatus used by Sir Frederick 
Abel and himself, Captain Noble illustrated the progress 
that had been made in artillery by mentioning that 
thirty years ago the largest charge used in any gun was 
161b. of powder. The 32-pounder gun, which was the 
principal gun with which the Navy was armed, fired only 
101b.; but he had fired and absolutely retained in one of 
these vessels no less a charge than 23lb. of powder and 
5 lb. of gun-cotton. 

The lecturer next referred to erosion and its effects, and 
added that he was not one of those who advocated or 
recommended the use of gunpowder giving very high 
initial tensions. If such a course were followed, much 
would be lost and little gained. The bores of guns would 
be destroyed in a very few rounds. There was no diffi 
culty in making guns to stand pressures much higher than 
those to which they were normally subjected, but then 
they must be in a serviceable condition. Nine-tenths of 
the failures of guns with which he was acquainted had 
arisen, not from inherent weakness of the guns when in a 
perfect state, but from their having, from one cause or 
another, been placed in a condition in which they were 
deprived of a large portion of their initial strength. He 
added that, with a given weight of gun, a higher effect 
could be obtained if the maximum pressure was kept 
within moderate limits. 

He stated that the actual pressure reached by the ex- 
plosion of gun-cottons experimented with by Sir Frede- 
rick Abel and himself, assuming the gravimetric density 
of the charge to be unity, would be between 18, and 
19,000 atmospheres, or say 120 tons on the square inch. 
While at the same density, in a closed vessel with ordinary 
powder, the pressures reached about 6500 atmospheres, or 
about 43 tons on the square inch, he had found it possible 
to measure the pressures due to the explosion of charges at 
considerably higher density, and had observed pressures 
of nearly 60 tons with a density of about 1.2. 

The lecturer then considered the case of a charge of 
gunpowder placed in the chamber of a gun ; he ee 
the gravimetric density of the charge to be unity, that it 
was fired, and that it was completely exploded before the 
shot was allowed to move. e exhibited on a diagram a 
curve indicating the relation between the tension and the 
density of the products of combustion when employed in 
the production of work; and observed that in this dia- 
gram the tension was represented by the ordinates, the 
expansions by the abscissz, and the energy developed by 
any given expansion was denoted by the area between the 
corresponding ordinates, the curve, and the axis of ab- 
scisse. He said that if this theoretic curve was com- 
pared with the curve deduced from experiments in the 
bores of guns, after the charge might be supposed to be 
completely consumed, the agreement was most remark- 
able, and afforded ample evidence of the approximate 
correctness of the theory. He had stated that he could 
not agree with those who were in favour of the strongest— 
meaning by the term the most explosive—powder manu- 
ee | To show the advance that had been made by 
moving in exactly the opposite direction, he exhibited 
diagrams of two guns of precisely the same weight, but 
differing in date by an interval of ten years. One of these 
guns was designed to fire the old-fashioned R.L.G., the 
other, modern powders. The maximum pressure in the 
older gun was nearly double that in the modern gun, 
while the velocity developed by the latter was twice, and 
the energy not far from three times, that of the former ; 
and if the foot-tons per inch of shots’ circumference were 
taken to represent approximately the respective pene- 
trating powers of the projectiles, the superiority of the 
modern gun would be still more apparent. He directed 
attention, however, toone point. The newgun was as a 
thermo-dynamic machine much less efficient than the 
old. This arose chiefly from the fact that although the 
new gun was absolutely much longer than its rival, it was, 
taken in relation to the charge, much shorter ; that was 
the gases were discharged at the muzzle at a much higher 
tension. 

It remained to consider the total amount of energy 
stored up in explosives. In the case of the most im- 
portant, gunpowder, he stated that the total energy stored 
up was about 340,000 kilogrammetres per kilogramme of 
powder, or in English measure, a little under 500 foot- 
tons per pound of powder. He said that if the potential 
energy of 1lb. of gunpowder was compared with that 
stored up in 1 lb. of coal, his audience being accustomed 
to the enormous pressures developed by gunpowder, might 
be somewhat astonished at the results of the comparison. 
The potential energy of 1 lb. of gunpowder was as nearly 
as possible ,}, th of that of 1 1b. of coal, and 7, th of that 
of 1 lb. of hydrogen. It was not even equal to the energy 





stored up in the carbon which formed one of its own con- 
stituents. As an economic source of power coal had the 
advantage by at least two thousand to one. 

He had stated that the total theoretic work of gun- 
powder was a little under 500 foot-tons per pound of 
powder, but it might be desirable to mention what pro- 
portion of this theoretic work was realised in’ modern 
artillery. He concluded by arguing that were it necessary 
to urge the claims of the modern science of thermo- 
dynamics, he might take, as perhaps the most striking 
instance, the progress of artillery during the last quarter 
of acentury. Twenty-five years ago our most powerful 
piece of artillery was a 68-pounder, throwing its projec- 
tile with a velocity of 1600 he. per second. Since then the 
weight of our guns had been increased from 5 tons to 
100 tons, the projectile from 68 lb. to 2000 lb., the 
velocities from 1600 ft. to 2000 ft. per second, the energies 
from 1100 foot-tons to over 52,000 foot-tons. Large 
as these figures were, and astonishing as were the energies 
which in a small fraction of a second could be impressed 
on a projectile of nearly a ton weight, they sank into the 
most absolute insignificance when our projectiles were 
compared with other po, velocities, and energies 
existing in nature. elmholtz had given an estimate of 
the heat that would be developed if the earth were sud- 
denly brought to rest, but if, looking at the earth in an 
artillery point of view, and following the principles he had 
laid down, the earth was considered as an enormous projec- 
tile, and if, it was supposed further, that the whole energy 
stored up in gunpowder could be utilised, there would yet 
be required a charge 150 times greater than its own 
weight, or 900 times greater than its volume, to com- 
municate to the earth her orbital motion. 








REFRIGERATING MACHINERY. 


THE fifth of the course of lectures ‘‘On Heat in its 
Mechanical Applications,” was delivered at the Institu- 
tion of Civil Engineers on Thursday evening, the 20th 
of March, by Mr. A. C. Kirk, M. Inst. C.E., the subject 
being ‘‘Compressed Air and other Refrigerating Ma- 
chinery.” 

Glancing at the importance of refrigerating machines, 
the lecturer briefly traced their history from the first great 
step in 1845, by Dr. Gorrie, of New Orleans, who caused 
compressed and cooled air to expand in working a piston 
in acylinder. He then showed that no really intelligent 
sn gree had taken place until the mechanical theory of 

eat had been fully developed, and proceeded to illustrate 
a very simple proposition, namely, that every refrigerat- 
ing machine was only a thermodynamic engine in which 
the power was negative. The machine, instead of giving 
out power, must be supplied with power from an exterior 
source to work it. An engine which gave out power re- 
ceived heat at a higher, and rejected a portion of it at a 
lower, temperature. When an engine absorbed heat at a 
low temperature and gave it out at a higher temperature, 
power must be applied to move it. In this case the 
engine became a refrigerating machine. This was illus- 
trated by taking the case of air engines and steam engines 
and showing how, under the above conditions, each of 
them passed into a refrigerating machine. 

The refrigerating machine represented by the steam 
engine, belonged to the type of which the ether machine 
was a common example. Although the ammonia 
machine belonged really to the same type, the absence of 
all apparatus to communicate motive power to it, as in 
the case of the ether machine, and the fact of its receiv- 
ing energy directly as heat, rendered special notice of it 
indispensable. The lecturer then proceeded to observe 
that the ammonia machines resulted from the well-known 
experiments of Faraday, and he gave an account of the 
apparatus as constructed by Messrs. Mignon and Rouart. 
In this class of machines cold was produced by the evapo- 
ration of the volatile liquid employed in it—ether, am- 
monia, or other substance. In all these machines it was 
necessary to remove the vapour as fast as it was pro- 
duced by the volatilisation, or boiling, of the ether, am- 
monia, or other liquid; and in order that the liquid 
might be condensed at the ordinary temperature, it was 
necessary to compress it to a higher pressure in a con- 
denser. Inthe ether machine this was done by a piston 
working in a cylinder. In the ammonia machine the 
same process was effected by the peculiar affinity am- 
monia had for water. When a solution of ammoniacal 
gas and water was heated, the ammonia was forcibly 
expelled into the condenser where it was liquefied, thence 
passing to the evaporator it boiled, and cooled whatever 
substance were exposed to it; and this vapour was in- 
stantly again compressed by bringing it into contact with 
cold water. The same change of temperature of the water 
from hot to cold performed a similar function to the 
piston, when it moved backwards and forwards in 
the cylinder of theether machine. In air machines on the 
other hand, the air was compressed and cooled as far as 
the cooling water available would allow, after which it 
was permitted to do work on a piston in a cylinder, and 
in proportion to the amount of work it did, the greater 
cold it produced. 

The lecturer then proceeded to describe a machine of 
his own invention, which had been laid before the In- 
stitution in 1874. In this machine the theoretical con- 
ditions of a perfect air engine were very nearly fulfilled. 
The regenerator—aninventionof Dr. Stirling’s—performed 
the same function that adiabatic expansion al-cmn Tes- 
sion performed in Carnot’s perfect air engine. Indeed, 
Stirling’s regenerator might, in theory, be eld to furnish 
as perfect a cycle as Carnot’s. He next showed that the 
application of the regenerator was limited to the case of 
dry air; otherwise at temperatures below freezing it 
would get closed up by snow. He briefly alluded to a 
variation of the above machine, in which the cooling water 
and the brine which had to be cooled, were both in- 





jected directly into the compressed and expanding ai 
The brine in this case washed the regenerator, aa bong 
vented the formation of snow. The last type of refri- 
gerating machine alluded to was also an air machine, but 
in this machine the air which acted as a cooling medium 
inside the machine was discharged directly into the 
chamber to be cooled. Tracing the history of these from 
the earlier attempts of Professor Piazzi Smyth, Professor 
Rankine, and Sir William Thomson, he observed that its 
first introduction on a practical and efficient scale was due 
to Mr, Coleman, who applied it to the cooling of chambers 
for the preservation of meat. The only question of prac- 
tical difficulty attending this machine wasthe production 
of snow—a difficulty which had not been entirely over- 
come. The machines in use were of two kinds: one, in 
which the compressed air was cooled by the injection of 
water ; the other in which it was cooled by coming into 
contact with cold surfaces, like the surface of the condenser 
of a steamengine. He showed that in the latter case, 
when the machine had for a little time drawn air out of 
the chamber and cooled and returned it to the chamber, 
the store of moisture in the air would be exhausted and 
snow cease to be formed. He then described, in some 
detail, the arrangement of one of Mr. Coleman’s machines, 
working by injection, and observed that where injection 
was used the power required to compress the air was re- 
duced. On the other hand, when it was not used less 
snow was produced ; and in docks and rivers the bringing 
of fouland tainted water into contact with the air which 
had to be passed over the meat was avoided. But where 
dry compression and cooling were adopted, it was neces- 
sary to use oil in the compressing cylinder. Noticing Mr. 
Lightfoot’s invention, where moisture was deposited by a 
partial ee, he showed the important part which 
the interc —— played in all these machines. By that 
means, instead of the compressed and cooled air entering 
the ss chamber, possibly at 90 deg., being cooled 
from that to — 40 deg., and sent out of the chamber again 
at 30 deg., cooling might be made to commence almost 
from the temperature at which the air escaped from the 
chamber, the cold air coming from the chamber cooling 
the air previous to expansion. The effect of this was to 
reduce the amount of compression or expansion necessary, 
or, to put it in other words, to reduce the size of the 
machine, and consequently the power required to work 
it. The interchanger further played the important part 
of condensing a portion of the moisture contained in the 
compressed air and bringing the snow formed within 
manageable limits. 

The lecturer then noticed some of the applications of 
these machines, and first, ice-making. etailing the 
result of his experiments, he showed that the essential 
condition of making hard and clean ice was that the sur- 
faces of ice while freezing should not get nearer than 
within a few inches of each other, as, when the reverse 
happened, amorphous crystallisation ceased, and by 
mutual attraction the crystals of ice shot like long spikes 
through the water to meet each other, and these spikes 
interlacing were the cause of spongy and rotten ice. He 
next illustrated the process of cooling paraffin, which was, 
as far as he knew, the first application of a refrigerating 
machine to manufactures. Paraffin being a bad con- 
ductor of heat, had to be cooled in thin films; this diffi- 
culty he overcame by making a drum revolve, which was 
kept cold by the machine, with its under surface dipping 
slightly into the solution of oil and paraffin intended to 
be cooled. <A thin coating adhering to the drum, by the 
time it had made nearly a revolution, became sufficiently 
cool, and was then removed continuously by a scraper 
and ready to be taken to the press, so that the oil might be 
extracted, and the solid paraffin obtained from which the 
finest candles were made. Glancing at its important ap- 
plication to breweries, the last subject the lecturer eluci- 
dated was the process of preserving meat Fy freezing it. 
The late Mr. Mort, of Sydney, gave much attention to 
this subject many years ago, but nothing practical came 
of it, at least so far as the importation on board ship 
went, until Mr. Coleman applied the direct method of 
cooling air. On long voyages from Australia, meat was 
frozen quite hard ; in fact, much of it was at a tempera- 
turemany degrees below zero. Meat brought from America, 
however, did not require to be actually frozen. He showed 
that it was in every way preferable to use a small 
quantity of air, cooled to a very low temperature, than a 
very large quantity cooled to a less temperature, as it led 
to the reduction of the space occupied on board ship, the 
size and friction of the machinery were diminished, and 
the very cold air, by its greater density, assisted to 
maintain the requisite circulation amongst the closely- 
= cargo of meat with which the ship’s hold was 

ed. 

In conclusion, the lecturer gave some statistics of the 
extent to which this meat trade had grown during the last 
five years. By the use of Mr. Coleman’s machine alone 
(he had not been able to find out how much had been 
imported by other machines), 563,568 quarters of beef and 
113,633 carcases of mutton had been imported from 
America. By various machines during the last four years 
there had been imported from Australia 3159 carcases of 
beef and 138,664 carcases of mutton; while from New 
Zealand in the last two years, 728 quarters of beef and 
129,732 carcases of mutton had been imported. In the 
months of January and February this year, there came 
from Australia and New Zealand 69,663 carcases of 
mutton. These figures might be taken to represent a 
— value of nearly three millions and a half sterling, 

esides which a considerable quantity of meat had been 
imported from the River Plate. e pointed out that 
each machine had its own proper use in this country. 
For such purposes as — ice the ammonia machine 
would allie be most largely used ; while abroad, where 
supplies of chamndea! substances were apt to fail, and were 
at all times very expensive, machines producing cold by 
the expansion of air would be found preferable, On the 
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other hand, where water power could be had, the air™ ma- 
chine and apparatus after the type of the ether machines, 
were the only ones applicable. On board ship the air 
machine was the only suitable one. 





THE MONONGAHELA BRIDGE.* 
Rebuilding of the Monongahela Bridge, at Pittsburgh, Pa. 
By Mr. G, LINDENTHAL. 

(Continued from page 241.) 

Removal of Old and Erection of New Bridge.—The new 
north abutment wall was located 40 ft. back of the old 
one. In preparing the foundation for the same it was 
necessary to remove the anchorage of the old cables, and 
to construct temporarily two anchor chains attached to 
the second pair of old towers. Previous to this wrought- 
iron anchors had been imbedded into the foundation of 
new pier No. 1, which had been built up to obtain the re- 
quisite weight for the temporary anchorage. 

These anchor chains were composed of steel eye-bars, 
which were on hand from the intended suspension bridge. 
Eich chain was made adjustable in length by means of a 
transverse screw rod, and four sets of eye-bars, forming a 
funicular machine. The chain could thereby be shortened 
with comparatively little power. To the cable the chain 
bars were attached by means of two wrought-iron plates. 

3etween these plates were cast-iron friction clutches 
holding the cable, and pressed and held together with 
bolts passing through the plates. These were attached 
te the cable as near to the towers as possible. To prevent 
slipping of the clutches on the cable, the wire wrapping 
was removed, and spikes driven through the cable wires 
behind the clutches. 

The transfer of the anchorage was done without mis- 
hap while travel as usual was going over the old bridge on 
both tracks. The pull per anchor chain was at times 
160 tons, 

Under the first north span of the old bridge, false 
works had been built, which after the transfer of the an- 
chorage, supported the whole roadway, and at the same 
time served for the erection of the iron girders for the new 
bridge. No other part of the old bridge was removed till 
after the erection of the new channel spans. 

In the false works for the latter an opening 100 ft. wide 
near the Pittsburgh end was left for navigation, and tem- 
porarily bridged over with wooden Howe trusses. The 
false works were further so arranged as to clear one track 
on the old bridge, on which the team-travel moved in 
squads in alternate directions. 

To prevent accidents from anything falling from above 
on pedestrians or teams below, the false works were 
covered with a platform of planks, which were afterwards 
used for the new floor. The upper staging was built up on 
the outside of, and to half the height of, the trusses to be 
erected ; at that height a travelling derrick, 30 ft. high, 
moved on a track of iron rails. All material for the 
channel spans was lifted (by a hoisting engine near the 
south Pittsburgh end) to the platform, on which a tempo- 
rary track was laid, and all material transferred on push- 


cars. 

With another hoisting engine, conveniently located on 
the up-stream end of pier No. 3, the material for both 
spans could be handled and put in place without moving 
the engines. 

The Pittsburgh span was erected first. After the pier 
posts were put into position, the bottom chords and con- 
necting web-members were put in place. The top chord 
sections, weighing from 7 to 9 tons, were picked up 
and placed on the verticals, one after the other, from rie 
end in each truss. For closing the top chord, the two 
middle chord sections were raised at one end till they met, 
and then sprung into line by pulling down these ends to- 
wards the bottom chord with block and tackle acting as a 
funicular machine. 

The false works of the Pittsburgh spans had settled 
more than was anticipated. Before it was possible to 
close the top chords the different panel points had to be 
jacked up 2 in. toGin. No such trouble was experienced 
with the other span. 

During the erection of the channel spans no little 
anxiety existed at the possibility of an accident from some 
heavy weight dropping to the platform and breaking 
through to the constantly crowded old bridge below. 
Fortunately, the work was completed without such acci- 
dent, but there were two casualties, which both resulted 
luckily. One man fell from a height of 80 ft. into the 
river, but was picked up and next morning was at work. 
Another man fell from a height of 50 ft. into shallow 
water; he was able to report for work after two days. 

The iron floor construction was suspended to the trusses 
after these were swung. 

The detail of connexions in the Pauli trusses bein 
simple, the erection of the steel and iron work went o 
smoothly, and with no more expense than in parallel 
chord trusses. It commenced in the middle of September, 
1882, and was completed December 31, 1882. 

To the new iron floor construction the old bridge floor 
was temporarily suspended with iron rods on wooden 
blocks, laid crosswise on the bottom flanges of the stringers. 

The towers of the old bridge on the down-stream side 
were in the way of the erection of the iron plate girders at 
the south end of the bridge. These down-stream towers 
were removed first, together with the cable they supported. 
The old bridge floor where it was not suspended from 
the new bridge was held up on wooden trestles. 

Three plate girders in each span, supporting the down- 
stream track and sidewalk, equal to half the width of the 
new bridge, were put into position, and the paving for 
one car track finished for the entire length of the bridge, 
without interrupting travel on the old bridge below. 





Paper read before the American Society of Civil 
Engineers, 





Temporary wooden trestle approaches, with plank floors 
for one track, were built at both abutments, because the 
filling in would have interfered with travel on the old 
bridge. All this work was much retarded by a stormy 
and severe winter. Travel was turned over the new 
bridge on the down-stream track on March 10, 1883. 

During a high water, February 22, 1883, a heavy mass 
of ice came down the river on a swift current, and tore 
away a part of the false works supporting the old bridge 
in a place where it was not suspended from the new one. 
The old bridge was then in danger of falling into the 
river ; but by promptly suspending the old floor to the 
new one, first with ropes and chains, and then with iron 
rods, the old bridge, after one and a half day’s interrup- 
tion, was again safe. This was the only interruption of 
travel throughout the whole work 

After travel was turned on the new bridge, the gaps 
and openings in the abutments and piers were walled in, 
as stated before. The remaining old towers, cables, and 
bridge floor were removed, andthe up-stream half of the 
plate girder approached completed. 

This was done by placing in position the remaining 
three plate-girders in each span, and the iron columns 
(supporting the girders near the abutments). At the 
same time the erection of the hand-railing and of the orna- 
mental cast-iron tower progressed. The adjustment nuts 
of the diagonal ties in the channel spans were covered 
with ornamental castings, which prevent tampering with 
sleeve nuts. 

The filling in and regrading of the approaches at both 
ends, and the building of the toll-houses and bridge office, 
were completed simultaneously with the superstructure. 

The Flooring of Roadway and Sidewalk.—This consists 
of preserved wood, namely gum-wood and white pine, 
preserved by the zinc-tannin process. On both the road- 
way and sidewalks the bottom planking distributes the 
weight on the iron and girders, so that the top sheeting or 
paving forms merely the wearing surface. 

To the top of iron floor girders are bolted wooden 
bolsters, to which is spiked the bottom cross-planking, 
3 in. thick for the roadway, and 2 in. thick for the side- 
walks. 

No provision is made to carry off the water sideways. 
The grade of the bridge is sufficient to carry off all surface 
water lengthwise. Besides, the durability of the preserved 
gum-wood is increased by keeping the floor moist (by 
sprinkling during the dry season). 

The space between the track rails and in the middle of 
bridge is paved with preserved gum-wood blocks 3 in. 
thick and 8 in. high, laid with 3-in. strips between. 

Every paving block is fastened down to the bottom 
planking with diagonal spikes. The paving blocks for the 
tracks rest on a l-in. longitudinal sheeting of preserved 
white pine, which serves to distribute lengthwise any un- 
even pressure to the cross planking beneath. The joints 
between paving blocks were filled with a hot mixture of 
tar, pitch, resin, lard, lime, and sand in such proportions 
as to run freely froin the ladle. 

The space between the tracks and sidewalks is covered 
with a lengthwise top planking 3 in. thick. 

The sidewalks are 9 in. higher than the roadway. The 
wearing surface consists of white pine, 1 in. thick, on the 
bottom planking of gum-wood, 2 in. thick. In the curb 
are openings 30 in. long, and on the average 3 ft. apart for 
cleaning the roadway of mud and snow. Under the side- 
walk, on the down-stream side, extends a box with a 
movable cover, the entire length of the bridge. This 
contains the water and gas pipes and telegraph cables. 
Every 150 ft. are covered openings for hose attachment, 
provided for sprinkling the floor and for use during a 


re. 

A small fire occurred in April, 1883. It originated on 
the old bridge, and scorched the floor of the new bridge 
near the southern end. It showed the necessity of guard- 
ing against fire on the new bridge. All wooden flooring 
is to be protected by a paint of quicklime and glue water, 
and all crevices and joints in the wooden floor to be filled 
with it. 

For the preservation of the lumber by the zinc-tannin 
process, the specifications stipulated that steaming in the 
curing cylinder should continue at 18 lb. pressure for four 
and a half hours; the vacuum should not be more than 
2 1b. per square inch. Gum-wood should absorb 25 per 
cent., and white pine 12} per cent. of the antiseptic 
solution under a pressure of 30 1b. per squareinch. The 
solution is to be five parts (in bulk) of chloride of zine to 
ninety-five parts of water. The lumber was to be left in 
it till each cubic foot of gum-wood had absorbed 13 gallons, 
and each cubic foot of white pine 1.05 gallons of the anti- 
septic. After this a solution of tannin was forced into 
the cylinder, and the lumber kept immersed in it for three 
hours, under 801b. pressure. 

Borings, from the end of a stick which were analysed, 
contained 0.379 per cent. metallio’zine in weight, equiva- 
lent to 0.789 per cent. of zinc chloride. This was rathera 
high showing, as 0.5 per cent. of zinc chloride was all that 
was expected. 

Borings taken from the middle of a stick 26 ft. long, 
12in. by 6in., were found, on analysis, to contain 0.125 
per cent. of zine chloride, or only one-quarter of the 
amount intended to be injected ; it is doubtful whether in 
long sticks the desired percentage can be attained, with- 
out very materially increasing the strength of the solution, 
which again would probably increase the percentage at 
the ends to such an extent as to render the lumber brittle 
after awhile. 

The borings were from freshly treated lumber. It is 
probable that the percentage is gradually increased to a 
limited extent in the heart of a long stick, owing to inter- 
change of the solution by capillary attraction along the 
grain of the wood. The real antiseptic substance is the 
zine chloride, while the tannin serves only to increase 
the adhesion of the precipitate to the wood fibres. 

Care was required in the inspection of the lumber 








before treatment. Sap, loose knots, cracks, windshakes, 
are of course as much a defect in treated as in untreated 
lumber. Any unsound, weak or soft wood will not be im- 
proved by the treatment, which aims merely to make the 
lumber more durable, by preventing rotting. It may be 
added that lumber, treated by the zinc-tannin process, 
will not loose anything in its value asa combustible, as 
the experience with the fire at Monongahela Bridge 
proved. 

The track rails on the bridge are 12in. wide, and com- 
posed of flat bars 7 by ?in., 30 ft. long, rivetted together 
with countersunk steel rivets to a section, as shown in 
drawing. 

Splice-plates 12 in. by 2 in., 2 ft. long under the joints, 
and #-in. round spikes, with conical heads, countersunk to 
the full thickness of the rail (fin.), so that the spikes may 
hold down the rail, no matter how thin it may have 
worn. 

The Ornamental Towers.—The ornamental towers are 
built of cast iron, the roofs being of wrought iron ; they 
support merely their own weight; they incase the steel 
posts, which, to the eye, would seem very slender sup- 
ports, and would appear out of proportion in comparison 
with the heavy piers and high trusses. The end posts can 
rock inside of the towers, which are not in any way con- 
nected with them. Where the trusses pass through the 
towers, room is left for expansion from temperature 
changes. 

The architecture of the towers is so planned, and the 
composing parts so arranged, that the portals may be 
widened out to suit the entrance to a wider bridge, should 
it be required. 

Painting.—Besides painting the metal with raw linseed 
oil at the mills, and iron oxide paint at the bridge shops, 
two coats of white lead paint were applied to the erected 
steel and iron work. The white lead paint was used 
without any dryer, and mixed with boiled linseed oil only. 
All joints and crevices where water might collect, were 
puttied all around and raw linseed oil poured in, as much 
as they would hold. 

As the erection took place mostly in inclement weather, 
the shop paint came off in many places by dragging the 
pieces through slush and mud, which, especially at Pitts- 
burgh, rusts iron rapidly. 

Rusty places were coated with a thin lime paste, which, 
after drying, was scrubbed off with wire brushes and 
freshly painted. 

All iron work under the floning has been painted 
brown ; all iron and steel work above the flooring is blue. 
The towers have a stone colour. 

Loads and Unit Strains.—Beginning from the north 
end there are : 

1. One 40-ft. span, six equal plate-girders, proportioned 
for a live load of 10,800 pounds per lineal foot of bridge. 

2. One 81-ft. span, six equal plate-girders, proportioned 
for a live load of 9000 pounds per lineal foot of bridge. 

3. One 87-ft. span, six equal plate-girders, proportioned 
for a live load of 9000 pounds per lineal foot of bridge. 

4and 5. Two channel spans, 360ft. each, two equal 
Pauli trusses of steel and floor construction of iron, pro- 
portioned for a live load of 4500 pounds per lineal foot of 
bridge and in addition a concentrated load of 40 tons on a 
20-ft. wheel base for each track; of these loads the side- 
— were assumed to carry 100 pounds per square 

oot. 

6. One span, 88 ft. 3 in., six equal plate girders. 

7. One span, 84 ft. 9in., six equal plate girders. 

8 and 9. Two spans, 60 ft. each, six equal plate girders 
in each. 

All of these plate girder spans proportioned for 9000 Ib. 
live load per lineal foot of bridge. 

he wind truss and lateral bracing under the floor is 
proportioned for a wind force of 400 lb. per lineal foot of 
bridge 

The above live loads, in addition to the load of the 
superstructure in the different spans, produce no greater 
strains per square inch of useful metal areas than : 

For Iron.—8000 lb. in compression flanges of all plate 
girders, floor beams, stringers, &c. ; 9000 1b. in tension 
flanges of all plate girders, floor beams, stringers, &c. ; 
8000 lb. tension in suspenders and hangers of channel 
spans; 4000 lb. shear in iron web plates; 12,500 lb. bearing 
strain on iron in rivet and pinholes. 

For Steel.—9800 lb. to 13,200 ]b. in compression mem- 
bers; 15,0001b. in steel eye-bars; 10,000 Ib. shears on 
steel rivets and steel pins; 20,000 fibre strain on steel 
rivets and pins from bending moment; 18,000 lb. bearing 
strain on steel in rivet and pinholes. 

The following quantities of material were consumed in 
the construction of the Monongahela Bridge : 


Foundations : 


Lumber 594,000 ft. B.M. 
Piles : 10,800 lineal ft. 
Concrete ... 1,280 cub. yds. 
Tron 32 tons 


Stone masonry 10,500 cub. yds. 


Superstructure : 


Tron 1,070 tons 
Steel cz: ne pe a 740 ,, 
Cast iron of towers, pedestals, 

&e. ue a et 196 ,, 
Preserved lumber for floor 358,000 ft. B.M. 
Steel rails... 134 tons 


Hand railing, 2980 lineal feet... 120,200 Ib. 
Approaches : 
Filling... oe 
Sidewalk pavements 
Street pavements . 
The total cost of construction amounts to 
dollars. 


10,000 cub. yds. 
1,400 sq. yds. 

2,200 ,, 

about 460,000 


(To be continued.) 
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NOTES FROM THE SOUTH-WEST. 

Swansea.—Steam coal clearances have been well up to 
he average. The imports comprised about 7000 tons of 
mineral ore of various descriptions, and 3000 tons of pig- 
iron. Steam coal has shown no alteration in price, and 
the same may be said of anthracite. To keep pace with 
the increase of the tin-plate trade the Swansea Harbour 

Trustees are having additional sheds erected. 


Pontypridd, Caerphilly, and Newport Railway.—On 
Wednesday, Sir G. Elliot, Bart., M.P. (who has just re- 
turned from Madeira), made an inspection of this line, 
which may now be said to be completed. Sir George was 
accompanied by Mr. Szlumper, C.E., Mr. J. Mackey 
(contractor of the line), Mr. Snape (Sir George’s local 

ent), Mr. J. G. Elliot, Mr. Lundie (Rhymney Railway), 
Mr. Barton (Sir George’s private secretary), Mr. Hen- 
shaw (Brecon and Merthyr Railway), Mr. Little (Sir 
George’s land agent), Mr. Widdowfield, and Mr. Davies. 
Traffic upon the new line will be commenced shortly. 


Chepstow.—On Saturday, Messrs. E. Finch and Co., 
Limited, launched from their shipbuilding yard, Chep- 
stow, an iron screw tug, built to the order of Messrs. 
Bellamy and Co., of Plymouth. Her principal dimen- 
sions are: Length, 70 ft. ; breadth, 14 ft. ; depth 8 ft. 6 in. 
She will be fitted with compound surface condensing 
engines of 40 horse-power nominal, with a boiler er 
for a working pressure of 80 lb. per square inch. As she 
left the ways she was christened the Belle. 


The Bute Docks.—A_ further trial of the movable tip 
crane recently erected by Sir W. G. Armstrong and Co., 
for the Bute Trustees, on the east side of the Roat 
Basin, was made on Friday inthe presence of Sir G. 
Elliot, M.P., Mr. W. T. Lewis, Mr. Parkinson, Colonel 
Lyne, Mr. Westmacott (Sir W. G. Armstrong and Co.’s 
representative), and a number of other gentlemen. The 
steamer Altontower, of 3000 tons burden, and now being 
joaded by the Ocean Colliery Company, was lying at the 
quay on the eastside of the Roath Basin, in a position for 
receiving coal from the fixed tips Nos. 1 and 2. The 
movable tip was placed between these tips, and the work 
of tipping coal at the three tips proceeded simul- 
taneously. Some of the wagons emptied by the movable 
tip were tipped in two minutes. 


Cardif.—The steam coal trade has shown rather a 
better tone. In the patent fuel trade prospects are 
regarded as more cheerful. The iron ore trade remains 
unchanged. Last week’s clearances comprised 132,245 
tons of coal, 3170 tons of patent fuel, and 421 tons of 
iron. From Bilbao there were received 1599 tons of iron 
ore, and 3474 tons came to hand from other sources. 


Trial of a New Dredger.—A new dredger, known as 
** No. 1,” was tried on Friday in the South Basin, Swan- 
sea. This dredger, which has cost 30,000/., performed 
the work satisfactorily. Messrs. Fleming and Ferguson, 
the makers of the machinery, and Mr. M‘Intyre, con- 
tractor for the hull, and Mr. Capper, Swansea, harbour 
superintendent, were present at the trial. 


Newport.—A contract for the British and Irish Steam 
Packet Company’s requirements is stated to have been 
placed with the Ebbw Vale Company. In the house coal 
trade a somewhat better time has prevailed. In the 
manufactured iron and kindred trades there is no material 
change. The total quantity of iron cleared during last 
week was 2350 tons, sent to the following destinations : 
Hennebout, 50 tons; Montreal, 2300 tons. A small 
parcel of tin plates was also sent to Marseilles. Last 
week’s clearances amounted to 52,824 tons. There were 
received from Bilbao 6780 tons of iron ore, and 2355 tons 
came to hand from other sources. 
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1882. 

482. Latches and Locks: E. R. Wethered, Woolwich. 
{6d. 16 Figs.}—The specification is amended in consequence of 
Chubb and Hunter’s Specification 11,523 of 1847, the official 
abridgment of which, the patentee states, fails to notice the fea- 
ture of similarity. The patentee disclaims all locks and latches not 
presenting the following feature: The bolt is liberated by an 
incline projecting into the doorway towards the door and which is 
uel into a corresponding recess inthe lock. (Leave given to 
amend specification. March 11, 1884). 


1883. 
4347. Appliances for Operating Safe i. 
&c,, on aiways: T. A. B, Putnam, #. ork, 








U.S.A, (10d. 33 Figs.)—This relates firstly to a level crossing 
gate actuated automatically by the passing train partly mechani- 
cally and partly electrically. The gate is mounted on rollers 
travelling on an overhead lever fulcrumed at its middle. By tilt- 
ing this lever, it may be inclined in either direction and the gate 
opened or shut by gravity. On the approach of the train, an electric 
circuit is completed, which releases the gate from a detent; the 
gate runs down the lever and shuts. The lever, on the passage 
of the train, is then turned on its fulcrum, and the gate runs open 
and is caught by its detent, the lever again taking its normal 
position. This relates, secondly, to the mode of insulating the rail 
joint, whereby a perfect insulation is attained and yet the rails 
will be free to expand and contract at the joint. Referring to 
Fig. 1, sheaths a of vulcanised fibre are placed between the rails 
and the usual metallic fish-plates. A plate of insulating material 
which conforms in outline to the end of the rail is placed between 
the ends of the two adjacent rails. Against each fish-plate is placed 
a reinforce bar E, also insulated from the rails by the sheaths a. 
Two pins c pass through elongated holes in the rails, and are fixed 
either in the fish-plate or bar E. The bars Eare secured together 
by wedges F and bolts /, asclearly shown, C C being the guard rails. 
Short pins g connect the fishplate and bar E more firmly together. 
This relates, thirdly, toa shunt relay whereby the locomotive which 
bears a part of the electric circuit, a generator and a danger 














Zi 
alarm, is enabled automatically to set the relay at a signalling 
point ahead to danger at the moment it enters the block, whereby 
collisions are avoided on single line roads. The relay may also be 
employed on double line roads. Referring to Fig. 2, the dis- 
tinguishing feature of the relay is that at each electric impulse 
only one of the two magnets De, Se, is in circuit, and at the termi- 
nation of the impulse that magnet is automatically switched out 
of circuit, and the other magnet is switched in. The levers J are 
pressed lightly downwards by the spring u, each lever being 
jointed so that its end may play laterally, the end being provided 
with a rectractile spring. The end of each lever is bent both 
laterally and vertically. The armature lever / has on its free 
extremity an insulating tip, and as it is attracted from one side to 
the other, the insulating tip comes in contact with the lever J 
and raises it. When the circuit of the magnet that attracted the 
lever/ is broken, the spring k draws the lever / back against the 
lateral curved projections on the lever. The current passes by 
the lever /, levers J to the magnet S or D, which attracts the 
lever, the circuit being maintained as long as the impulse lasts 
through the core of the magnet. When this current ceases, the 
lever / is drawn back against the stop on the lever J, and the 
magnet D or S is thrown into circuit ready to receive the next 
impulse. (September 11, 1883). 


4352. India-Rubber and Metal Tyres of the Wheels 
of Carriages, &c.: R. Kearsley, Manchester, [6d. 
6 Figs.}—A groove is formed in the metal tyre with parallel sides 
from which project one or more annular or spiral ribs which in 
cross section partake of the character of the barb of a fish-hook or 
of a wedge shape. The india-rubber tyre is formed with parallel 
sides. (September 11, 1883). 

4358. Spring or Self-Closing = or Stop-Cocks: 
R. H. Perks and J. Morley, Birmingham. [éd. 
6 Figs.)—A perforated cap, in which the valve works, is arranged 
around the valve seat and projects into the inlet pipe. The cap 
is provided with two sets of holes, a smaller set nearer the seat 
than the larger set. (September 12, 1883). 

4359. Spring Buffers for Railway, Locomotives, 
Carriages, Wagons, &c.: E. Jackson, Birmingham. 
(8d. 12 Figs.]—The parts of the buffer consist essentially of two 
parts, one working telescopically within the other. Referring to 
the illustration, the plunger b works telescopically with the case or 





cylinder a. A coiled spring d bears against the plunger b and 
cylinder cover c, as clearly shown. The plunger is secured in 
position by means of the detachable ring e, which is secured on its 
end, the metal of the plunger being turned up after the ring is in 
place, the coiled spring is then introduced and finally the cover 
secured by bolts. (September 12, 1883). 


4375. Machinery for Raising or Lowering Ships 
on Inclined Planes, &c.: A. Grothe and C. J. Appleby, 
London. [6d. 4 Figs.|—The vessel to be raised is floated side- 
ways above a series of carriages and is supported upon them 
by keel blocks and steadied by bilge blocks in the usual manner, 
The carriages are then drawn up the incline by hydraulic power, 
until the vessel is at the desired height. Carriages running on 
horizontal rails placed across the inclined rails are so arranged that 
the first carriages pass between them and the vessel will pass over 
the second carriages. If it is desired to remove the vessel to the 
second carriage suitable blockings are inserted between the vessel 
and these carriages, and the blockings on the first carriages re- 
moved. The hauling chains are then released and the first car- 
riages pass out of the way. Portions of the inclined rails are then 
removed and the gaps in the horizontal rails filled up. The ship 
may be transferred to a fixed support in a similar manner. The 
illustration shows an arrangement of brakes for preventing 
accident from breakage of the hauling apparatus; the brake 





heels A being fixed thei ly. 

wheels eing fixed upon their axes eccentrically. If no i 
is exerted through the drawbar H, the counterweighted [ 
wheels A turn until their circumference at the longest radius 
comes in contact with the rails and the downward movement will 
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then cause the wheels A to turn still further, lifting the weight 

off the running wheels and causing the carriage to skid. Racks 

and pawls are used if the incline is too steep, instead of the 

eccentric wheels and rails, (September 12, 1883), 


4399, Pentagraph Engraving Machines: J. M 
Barrhead, Renfrew. (id. 2 Figs.)—This relates agg 
machines described in Specification 5970 of 1882. The mandrel} 
which carries the roller to be engraved, is fitted with a movable 
disc, or with a set of discs of different diameters, or with a stepped 
disc on each side of the roller which rest or bear upon the ordinary 
plain dises on the actuating rocking shaft below. The stepped 
discs provides for the adjustment of small increments of the posi- 
tion of the roller. (September 14, 1883). 


4415. Manufacture of Carbonic Acid Gas: G. 
Jarmay, Winnington. [id.)—Carbonate of lime is calcined 
in kilns, water gas being employed as the fuel. The air supply 
is heated pricr to admission into the kiln. (September 14, 1883), © 


4425. Apparatus for Transferring Coal from Rail- 
way Wagons to Vessels: G. Taylor, Penarth, Glam. 
(4d. 6 Figs.}—Receivers are provided within the staith, and are 
adapted to be raised in the staith in the same way as the tipping 
platform now is. Each staith is capable of being moved hori- 
zontally on adjustable ways in the staith, and being extended 
beyond the staith whereby it may be projected outwards and 
over a shoot into which the coal is discharged. (September 15, 
1883). 


4432. Manufacture of Paper Pulp: H.J. Haddan, 
London. (C. Coster, Bruzelles). (2d.)—The pulp is manu: 
factured from the stems and tubercles of the Jerusalem artichoke 
(September 17, 1883). 

4442. Roller Mills: F.C. Glaser, Berlin. (4. Mech- 
wart, Budapest, Hungary). [ls. 26 Figs.)—This relates to auto- 
matic apparatus so arranged that when the supply of material 
to the roller ceases, the rollers become separated so as not to rub 
against each other and an alarm is sounded. Referring to the 
illustrations, the cranks on the shaft @ are connected to weights 
which press the rollers together. A wheel b having ratchet teeth 
over half its circumference is fixed on the shaft and a counter- 
weighted pawl 2 takes into the ratchet teeth. On an eccentric 
prolongation of the shaft is fixed a sleeve, the inner part of which 
is concentric with the prolongation and the outer part of which 
is concentric with the body of the shaft. A loose pinion d on the 
inner or eccentric part of the sleeve drives the feed rollers, and on 
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the outer part is the driving pulley, the pulley and pinion being 
connected together by means of a pin entering a slot in the 
eccentric sheath h. A flap 1 hangs from the innerend of the lever 
k ora suitably shaped piece pressed down by the material in the 
hopper may be employed. A pawl catch m carried by the lever 
takes into the teeth of the wheel b and beyond m hangs a fork i, 
the sides of which serve as guides. When the hopper is empty 
a tooth i on the fork i descends till it meets the periphery of the 
eccentric sheath hk which causes the lever k to oscillate and actuates 
the tail of a hammer which strikes a bell n (Fig. 2). At the same 
time the wheel } is turned half round by the catch pawl m and the 
weights attached to the cranks are raised and thus relieve the 
rollers from pressure, and the eccentric pinion d is also taken out 
of gear with the wheel driving the rollers. Several modifications 
are described and illustrated. (September 17, 1883). 


4445. Revolving Furnaces: T, Cook, St. Helens, 
Lance. (4d. 7 Figs,|—The bearing rings and the tyres are con- 
structed in one piece of metal. (September 18, 1883). 


4453. Apparatus for Measuring Electric Currents 
and Electromotive Force: R. E, B. Crompton and 
G. Kapp, London. (6d. 13 Figs.]—The needle is surrounded 
with coils of insulated wire wound in an opposite direction to 
the coils of the directing electro-magnet, and joined up with 
them, so that the magnetic moment of the coils of the direct- 
ing electro-magnet shall be neutralised. In another method the 
coils of the directing magnet are placed not exactly parallel with 
the zero position of the needle, and single, straight, or semi- 
circular or otherwise curved conductor may be employed instead 
of a complete deflecting coil, and two magnetic needles instead of 
one. The cores are comparatively heavy masses of soft iron placed 
so that their power over the needle is increased. The electro- 
magnet may be excited by a small portion of the current to be 
measured. This was fully illustrated and described in our issue of 
February 29, 1884. (September 15, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Steam Tramways AT Rancoon.—The steam tramways 
of Rangoon, owned by Messrs. Darwood and MacGregor, 
of that city, have been opened with great success, The 
Merryweather 7 in. engines of the Stockton type—which 
work at 3,12d. per mile—are doing the traction, drawing 
three large cars each 42 poor up 1 in 20. Messrs. 
Darwood are so satisfied with their undertaking—it is 
stated to be one of the greatest commercial successes in 
Rangoon—that they have decided to extend operations, 
and Messrs. Merryweather and Sens are busy on the pre- 
paration of some special design of cars, built of teak and 
wrought iron, as also the extra supply of locomotives. 
Mr. Henry Bateman is locomotive superintendent, and 
with a model workshop can command the strain put upon 
the tramway by the great amount of traffic. 
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TESTING DYNAMO MACHINES. 


mz important and very interesting experi- 
ann with a view to testing the efficiency of the 
dynamo-electric machine of Mr. Heinrichs,* have 
recently been made by Messrs. Alabaster, Gatehouse, 
and Co., and their researches have signally con- 
firmed the favourable account of this machine which 
we have already published. As this investigation 
has been conducted with great care and complete- 
ness, and the results possess an interest quite apart 
from the particular machine under examination, 
we propose in the present notice to describe the 
methods adopted, the apparatus employed, and the 
results which have been obtained. ; 

The investigation extended over a period of more 
than five weeks, during the first three of which 
numerous tests were taken for the purpose of veri- 
fying the first results obtained, and for calibrating 
the instruments. Several instruments, ordinarily 
reputed efficient, had to be superseded by others 
better adapted to the circumstances and conditions 
under which the tests were made. 
that the following condensed description of the 
tests, and of Mr. Heinrichs’ experiments, will be 
found valuable as trustworthy examples of the 
methods in which trials of dynamo-electric ma- 
chines should be conducted. 





In the illustration on page 384 we give ageneral _y.s9°°. 


perspective view of the entire plant employed in > 
these investigations. In the large room there 
were fixed the engine, dynamo machine D, Morin 24 


dynamometer, lamps, &c., while in the smaller <== 


room was the electrical testing apparatus, consist- 
ing of the following instruments, which are shown 
in the figure, arranged on the table marked T1; a 
Siemens electro-dynamometer C} for current mea- 
surements, an Ayrton and Perry voltmeter E,, for 
measuring the difference of the potential at the 
terminals of the machine, while, for the measure- 
ment of the resistance of the circuit a Wheatstone 
bridge, placed on the same table, could be con- 
nected up at any moment. 

On the table marked T2 in the large room, 
several coils of thick insulated copper wire R were 
connected up to a large compound switch S by 
which they could in succession be thrown into the 
circuit, as required. Two lamp circuits were so 
arranged that they could be used either inde- 
pendently or together, with or without additional 
resistance. A second Siemens electro-dynamometer 
C? was placed upon this table, and included in the 
circuit, to act as a check upon the other, or in the 
event of the first breaking down. Upon the table 
T 3, were placed an Ayrton and Perry’s voltmeter, 
a key K,, anda small switch S; these instruments 
were connected with one of the eight straight 
carbon lamps, and with one of Mr. Heinrichs’ cir- 
cular carbon lamps, so that the electromotive force 
of each lamp could readily be noted during the 
experiments. The whole test plant and the circuits 
were permanently arranged in such a manner as to 
allow all readings to be taken simultaneously. We 
shall refer later on to these apparatus, and to the 
methods by which the readings were verified and 
compared with each other. 

A Morin transmission dynamometer was employed 
for measuring the mechanical power absorbed by 
the machine, and, in order to prevent unnecessary 
and possibly erroneous calculation of the friction of 
intermediate shafts, the dynamometer M was placed 
next to the dynamo machine. 

The Morin Dynamometer.—This apparatus is 
composed of two distinct parts, the one for receiv- 
ing and transmitting the force to be measured, and 
the other for indicating its value. The first part 
consists of a cast-iron plate E, Fig. 1, which is 
keyed on the dynamometer shaft, and has mounted 
on one of its faces a pair of spiral springs F F, 
placed symmetrically at either side of the shaft 
and parallel to each other. These springs are 
placed upon two rods, connected by two crossbars. 
The upper crossbar is fixed to a steel band p which 
passes over a pulley g, and is attached to the arm k 
(partly shown in the drawing). The arm k is fixed 
to the pulley B (shown in dotted lines). The upper 
crossbar is further fixed to a rack which is, through 
a pinion, in gear with a rod moving freely in the 
centre of the shaft, and extending at one end from 
the shaft. On power being applied to pulley D, the 
force exerted will be transmitted through the steel 
band p to the pulley B, at the same time com- 
pressing the springs F F to an extent corresponding 





= ENGINEERING, vol. xxix., p. 164, and vol. xxxii., 
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to the tractive force applied through the driving 
belt and the resistance opposed by the machine to 
be driven. The compression of the springs repre- 
sents the value of the force exerted ; and since the 
upper crossbar is geared to the rod in the centre 
of the shaft, the amount of compression of the 
springs will be indicated by the rod being drawn 
into the shaft as the springs become compressed. 
The rod terminates in a flat head, bevelled to an 
acute angle at its circumference, which serves as an 
index to a graduated scale fixed above it, and upon 
which the variation in the pressure of the spiral 
springs can be read off. 





























To the shaft of this dynamometer, and revolving 
with it, an electrical contact breaker was fixed, by 
which one of Mr. Kempe’s electrical revolution 
counters was actuated; this instrument is shown 
on the table near the electro-dynamometer. Re- 
peated tests were taken of the dynamo and the 
horse-power absorbed, calculated from the indi- 
cations of the Morin apparatus. During these 
tests it appeared that the dynamo gave varying 
percentages of efticiency, as regards the power con- 
verted into current. This was against Mr. Hein- 
richs’ expectation and calculation, since, whatever 
the commercial efficiency might prove to be, he had 
deduced from his own theory of the action of a 
ring armature that his machine must give at all 
numbers of revolutions (within thé usual limits) ap. 
proximately the same percentage of efficiency in 
converting mechanical into electrical energy, whilst 
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machines of the Gramme principle could only show 
the highest efficiency in that respect at the highest 
speed, when the armature acquires but little mag- 
netism. 

The Morin dynamometer was then subjected to 
careful examinations and tests, during which it 
appeared that the centrifugal force of its moving 
parts increased considerably with an increase of 
speed: It was then decided to take dynamic tests 
with a Prony brake, and to compare the readings 
with each other. Great difficulties had to be over- 
come before the Prony brake could be relied upon, 
but it was eventually proved that the Morin dynamo- 
metergave, with high speeds, figures below the truth, 
and at low speeds figures above the truth. This led 
to the abandonment of all direct calculations of horse- 





power from the indications of the Morin apparatus, 
though these indicators were observed and recorded 
during the electrical tests. Afterwards a Prony 
brake was put on the dynamo, and the readings 
previously obtained on the dynamometer, when the 
power of the engine was converted into electrical 
energy, were reproduced when the power was being 
opposed by the friction of the Prony brake, which 
could be exactly measured. 

In this arrangement it matters little what kind 
of transmission dynamometer is employed, since, 
whatever disturbing influence the centrifugal force 
of the moving parts of the dynamometer has upon 
the indication during the electrical tests, the same 
will take place whenever the Prony brake absorbs 
the same power, at a given speed, as the electrical 
work did. 

The Prony Brake.—-Notwithstanding the great 
simplicity of the Prony brake, it was found that 
considerable difficulties attend its use in inex- 
perienced hands, and that little assistance is to be 
gained from books, as few data of the proper size 
and conditions of the brake for varying values have 
been published. Fig. 2 is an illustration of the 
ordinary pattern of this well-known brake. From 
experiments made by M. Poncelet in France it 
was found that under some circumstances the long 
lever may itself tighten the grip of the jaws. In 
order to remove this inconvenience, which some- 
times produces false results, M. Poncelet made 
the two levers of equal length, and placed one screw 
only near the point A, Fig. 3. The flexibility of 
the wood allows the gradual tightening of the jaws, 
which contributes greatly to the maintenance of the 
uniform friction, without which no measurement 
can be made. In order to maintain a stable equili- 
brium of the brake lever, M. Poncelet did not 
place the weight at the point A, asin Fig. 2, but 
at the end of a vertical bar B, fixed to the one jaw. 
Thus, whenever the lever of the construction 
shown in Fig. 2 rises, the effective weight becomes 
diminished, but in Fig. 3 the arm through which 
the weight acts increases slightly, as can be seen 
from the dotted lines. During the application of 
the brake it happens sometimes that the lever rises 
through some trifling irregularity, and if the weight 
be diminished, the ditticulty increases ; but when, 
as in Fig. 3, the weight is increased, it will over- 
come the momentary irregularity, and bring the 
lever to its position of equilibrium. For the pur- 
pose of this investigation Mr. Heinrichs decided to 
employ a similar brake, and adopted the form we 
show in Fig. 4. 

The second bolt is here retained to prevent the 
levers bending outwards. A small plummet is 
arranged near the end of the brake lever to indicate 
when it is in the level position, both during the 
experiment and during the subsequent process of 
weighing the lever and scale. 

The friction of the brake during the test must 
be perfectly uniform, so that the equilibrium of the 
levers can be maintained for some considerable 
time, to allow the weights to be properly adjusted 
in the scale. Although the construction of the 
lever is of great importance, the proportion of the 
brake, as will be shown, is still more important. 

At first a brake was employed 2 ft. long and 
1} in. wide, the brake pulley being 4 in. in diameter. 
It was used during a test when the pulley made 
1615 revolutions per minnte. The total weight on 
the scale was 4.11 Ib., and the power measured was 
2.5 horse-power. During this test the friction of 
the brake was uniform, and a perfect balance of 
the lever was obtained, the lever being sensitive to 
$4 oz. But upon using, in a subsequent experiment, 
the same brake for a measurement of 6 horse- 
power, the brake failed, the friction becoming so 
irregular that the belts were thrown off. At first 
it was thought that the small tank w? did not con- 
tain a sufficient quantity of soap and water, and 
that the irregularity of the friction was due to 
the soap and water becoming warm. A second 
larger tank was then connected with the small one, 
but without affecting the result. A second larger 
brake was then made, being 2 ft. long by 2$ in. 
wide, with a brake pulley of 6 in. diameter, and 
this brake was used during the following tests : 





] 
Number of | Weight on | 





Number | : «| Horse-Power 
Revolutions of| the Scale in | 
of Test. | Brake Pulley.) Pounds. Measured. 
1 960 | 15.75 | 5.69 
5 | 1680 12.1 7.74 
6 | 1680 | 10.4 6.66 
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During the tests 5 and 6 the brake acted admir- 
ably, the lever responded freely when one ounce 
was added or withdrawn from the scale. During 
the test No. 1 the friction appeared slightly irre- 
gular, showing that the limit of the brake had been 
reached ; still a reliable test was obtained. 

On repeating the first-mentioned test of 2.5 horse- 
power with the large brake it was found that the 
brake acted indifferently, and it was not sensitive 
at all; half a pound of large shot could be added or 
withdrawn from the scale, but the lever did not 
respond, and it became clear that the frictional sur- 
face of the brake was too large for that small horse- 
power measurement. 

It follows, evidently, from what has been stated, 
that a certain size of brake can only be used within 
a limited range. 

The following dimensions of brakes are deduced 
from the experiments : 
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Number of | hese 
7 “ |Diameter of 
To Measure Rev olutions Size of Brake. Brake 
of Brake Pulley 
Pulley. sisal 








~ 


QOnes 


From 2to5horse- ) 1200 to 1800/2 ft. long, 1} in. wide! 
power .. .. }| 700 to 1200/2 ft. long, 2}in. wide} 
From 5toShorse- } 1200 to 1600 |2 ft. long, 2}in. wide 
power .. -. $ | 800 to 1200 ? ft. long, 4in. wide} 





The following remarks will probably be found 
useful in making measurements with this apparatus, 
for they explain the conditions to be observed in 
order to obtain reliable results : 

If the frictional surface of the brake be too small, 
the friction will be found to be very irregular, 
sudden and powerful shocks will be noticed, which 
are produced by the wooden jaws seizing the brake 
pulley for want of proper lubrication ; indeed, 
they actually seize and stop the shaft. 

But if, on the other hand, the frictional surface of 
the brake be too large, the brake will act indiffe- 
rently, a considerable weight may be added to or 
withdrawn from the scale without the position of 
the lever being affected. The brake was found to 
be most sensitive whenever the pressure per unit of 
surface was such that a firm grip was obtained of 
the pulley, and yet the rubbing surfaces were 
kept lubricated. If this pressure were exceeded 
the lubrication was stopped, the brake pulley 
became hot, and expanded, and the wood swelled, 
consequently the grip became irregular, and some- 
times rigid, stopping the rotation instantly. If 
the pressure be so small as to allow jarring or 
vibration to be established between the frictional 
surfaces, then the instrument loses its sensitive- 
ness, and there is great liability to get the most 
untrue results. In making a series of tests the 
most convenient plan will be to take a very wide 
brake pulley, and several brake levers of different 
widths. At the commencement rather a narrow 
brake should be used, and if the friction be found 
irregular, then a broader one until a very sub- 
stantial friction grip be obtained, and yet without 
any symptoms of seizing. The most favourable 
pressure is characterised by extreme sensitiveness, 
so that if one ounce be added to or withdrawn from 
the scale, the lever will respond freely. <A very 
great quantity of cold soap water must be on hand, 
and must continually be applied to the brake pulley, 
which must be kept perfectly cool. 

The horse-power absorbed by the brake is found 
by the following well-known formula: n being the 
number of revolutions of the brake pulley per 
minute, / the length of the lever in feet, and wthe 
effective weight in pounds : 

r™x2lxwxn_tlwn 
oun 33.000 «5252 
omitting decimals. 

We shall in a subsequent article describe the 
apparatus employed for counting the exact number 
of revolutions of thedynamo. As before stated, Mr. 
Kempe’s revolution counter was connected up with 
a revolving contact breaker, which was fixed on the 
shaft of the Marin dynamometer. The counter was 
fixed upon the table T?, and a key interposed in the 
circuit. On depressing the key for one minute 
the exact number of revolutions of the Morin 
dynamometer was read off the counter, and since 
it had appeared from tests made with mechanical 
counters, that for one revolution of the Morin 
dynamometer the dynamo made exactly two, thus 
from one reading of the counter the number of re- 
volutions of the machine and those of the dynamo- 
meter were known at the sametime. Mr. Kempe’s 
electrical counter is no doubt a most convenient 








instrument, it can be placed far away from the 
machinery and the most exact reading be taken. 
The very ingenious construction allows all the 
pointers to be put at zero after each test, and so 
obviates unnecessary calculations. 

(To be continued.) 








THE NICE EXHIBITION. 

THE International Exhibition that was opened 
at Nice on the 6th of January last, has attracted 
but little attention in England, and has proved 
itself a disastrous failure to all concerned. Exhi- 
bitors or their representatives have yet to drag on a 
tedious, unprofitable existence for some weeks 
before they can pack up and retire, although the 
Ttalian section has been already transported to 
Turin. For the support and success of an exhi- 
bition a numerous and a liberal public are a first 
necessity, and at Nice these elements have been 
wanting. At present, indeed, visitors are con- 
spicuous by their absence, the galleries are almost 
deserted, the annexes practically empty, and the 
gardens enlivened only by sparsely scattered 
groups. When the Exhibition was opened during 
the evening there was far more life, and the 
buildings and gardens formed an agreeable pro- 
menade, but this phase did not last long. One 
unforeseen misfortune resulted from the opening of 
the Winter Exhibition. Visitors who usually flock 
to Nice from higher latitudes, were alarmed at the 
prospect of exorbitant charges, and this fear com- 
bined with the unusually mild winter that has pre- 
vailed through Northern Europe, has spoilt the 
season for Nice, and has brought the Exhibition 
and its promoters into discredit. 

No such undertaking has ever before enjoyed 
such physical advantages. Apart from all the 
attraction of climate, its location is one of surpass- 
ing beauty. Situated to the north-west of the 
town, it stands upon an elevated plateau, at the 
back of its own terraced and pavilioned grounds, 
surrounded by the noble amphitheatre of hills that 
stretch at either end to the Mediterranean and in- 
close and shelter Nice. From the terrace on which 
the Exhibition stands, the city can be seen mapped 
out. To the left, the old Italian town, with its 
picturesque high houses, tiled roofs, and narrow 
streets, the Chateau, and the port; in front and to 
the right, the modern city, with its wealth of 
luxurious villas, great hotels, tree-shaded boule- 
vards, and semi-tropical gardens. Such a picture 
glowing in the Riviera sunshine, and completed by 
the deep-blue Mediterranean stretching to the 
horizon, form accessories that should have proved 
invaluable to the success of the Exhibition. 

The credit, or rather the responsibility, of the 
undertaking falls upon M. Borriglione, deputy and 
mayor of Nice, who while warmly supported in his 
scheme, met also with considerable and well-judged 
opposition. The project was definitely organised 
only a year before the opening, so that continuous 
activity was required in every direction to achieve 
comparative completeness at the date of opening. 
Associated with M. Borroglione was. M. Felix Mar- 
tin, who hasacted as commissary-general. The archi- 
tect of the Exhibition is M. Sallé, and the engineer 
M. Chacot, acting under M. Aublé, who was engineer- 
in-chief. When work was fairly commenced, it was 
pushed forward unremittingly, over 2000 workmen 
being employed. The ground on which the various 
buildings stand is irregular in form, with a wide 
frontage on the Avenue Gambetta, where the prin- 
cipal entrance is located. The main building is at 
a considerable elevation above this entrance, so that 
in addition to steep slopes the visitor has to mount 
one of two long sweeping stairways that conduct 
him to the main terrace on which the principal 
building stands. On each side of these stairways 
is placed a rope railway, by which visitors may 
ascend and descend, and which we shall again 
refer to presently. The semicircles inclosed by 
the flights of steps are laid out in gaily-coloured 
flower beds, and between them is a broad and 
high cascade devised with great taste and skill as 
regards the rocks over which the water falls and 
breaks; while the cascade finishes with a drop of 
about 35 ft., the water collecting in a large basin 
which terminates the central avenue of the grounds. 
A row of lamps containing Jablochkoff candles is 
placed upon this balustrade, and these serve to 
illuminate the water at night with excellent effect. 
The water by which this cascade is maintained is 
contributed chiefly by the Vésubie, the source 
whence the new supply of Nice is derived, and like 








the monumental display at Marseilles, it forms an 
admirable finish to a great and costly undertaking. 
The main exhibition building, placed on a plateau 
about 60 ft. above the basin of the cascade, has a 
highly ornamental fagade. Although quite tem- 
porary, its wooden framework is so concealed by 
the deccrative art in which Italian workmen excel, 
that it presents a massive and permanent appear- 
ance. The central entrance is flanked by two high 
towers containing elevators for the convenience of 
visitors, and on either side the facade is filled 
in as far as the end pavilions by two storied 
galleries supported on open arches, and con- 
taining exhibits of sculpture. The front is com- 
pleted by two rectangular pavilions with domed 
roofs. From the porch the visitor enters a ves- 
tibule, and thence passes to a spacious and 
lofty atrium, which gives access on the right 
and left to the picture galleries, containing on one 
side the French, and on the other side the foreign 
collections. The pavilions like the galleries are on 
two stories, the upper one, containing exhibits re- 
lating to education and hygiene. In the atrium 
is hung a truly superb work of art shown by MM. 
Goalza and Poumaroux, of Paris. It is a chande- 
lier of gilded bronze adapted for about 250 Edison 
lamps. These lamps are arranged in two tiers, the 
lower comprising 12 groups of 13 lamps each, and 
the upper a smaller number of groups of six lamps 
each. The groups in the lower tier are placed at 
three different levels, the bottom one comprising 
six globes containing each an incandescence lamp ; 
above these isa circlet of six lamps uninclosed, and 
the group is — by acentral globe also con- 
taining an incandescence lamp. The groups in the 
upper tier are made up each of six uninclosed lamps, 
surrounding a seventh containedin a globe. The 
general effect of all the lights taken in connexion 
with the elaborate and elegant design of the chan- 
deliers, shows that the exhibitors have successfully 
solved the problem of harmonising the electric 
light with costly fittings. Behind the fine art rooms 
stretches a long central nave flanked by side galleries. 
These contain the thousand articles for orna- 
ment and use which always form an attraction to 
the general visitor. The end of these galleries 
joins atransept also filled with miscellaneous objects, 
and beyond is another series of galleries devoted to 
foreign exhibitors. Of these Italy naturally occupies 
the largest space, Belgiumand England coming next, 
and being followed by Austria. Outside the main 
building and parallel with it on one side runs a series 
of long and narrow pavilions devoted to miscellaneous 
purposes, the intermediate space being laid out in 
gardens, and both being fringed with a number of 
small shops, in which business is supposed to be 
transacted, but where evidently nothing is done. 
At the rear of the building are several isolated 
pavilions, two of them containing miscellaneous 
agricultural implements, another appliances of the 
Red Cross Society, ambulances, hospital tents, 
&c., anda third belonging to MM. Decauville and 
Co. Scattered over the grounds is a considerable 
number of annexes. The chief of them are, on 
the right of the main entrance, a long building 
devoted to food products ; and on the left a some- 
what similar building, in which is a good exhibit 
by the Paris, Lyons, and Mediterranean Railway 
Company. It includes a six-wheeled (four wheels 
ps and 2 metres in diameter) express engine, 
weighing 43 tons, and a heavy goods engine with 
six coupled wheels 1.5 metres in diameter. There 
are also seven different types of passenger carriages 
and goods wagons, permanent way, traverse tables, 
and signals. An extension of this annexe contains 
a number of uninteresting metallurgical and coal 
exhibits ; a miscellaneous collection of agricultural 
machinery; and three steam generators, two by 
Naeyer of 250 horse-power, and one of 200 horse- 
power made by M. Leon Droux, of Lyons. The 
Naeyer boilers (the arrangement of which has 
already been illustrated and described in this 
journal) furnish steam for a group of pulsometers 
exhibited in a building adjoining the annexe con- 
taining the boilers and which have been employed 
for raising a large portion of the water used for the 
cascade. There are three exhibitors of this appa- 
ratus, Messrs. Koerting Brothers, of Paris; Mr. 
Charles Wolff, of Paris; and M. Boivin, of Lille. 
The application, which is a somewhat novel one, 
has proved very successful. It is stated that the 
consumption in raising one ton of water to a height 
of 33 ft. is 3.3 lb. of steam. A Léon Droux boiler, 
a type first exhibited in 1878 at the Paris Exhibi- 
tion, when we described its arrangement, has been 
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employed to furnish steam for a horizontal engine 
by MM. Heusser and Bermon, of Lyon-Vaise. This 
engine drove the Gramme machine creating the 
current for the Jablochkoff candles in the early and 
sanguine days of the Exhibition. 

Opposite the building containing the Naeyer and 
Droux boilers, and on the other side of the 
erounds, is the Machinery Annexe, quite an ex- 
tensive and well laid out building. Advantage 
has been taken of the rapid slope of the ground to 
build it at different levels, each communicating with 
the one below it bya broad flight of steps. The 
effect either in looking up or down is extremely 
yood, especially from the highest level, whence the 
whole contents of the building can be seen, Added 
to this, the gaily coloured drapery and sun screens 
contribute to make it the most effective building 
for the purpose that we remember to have seen. 
If the contents were worthy of the building, many 
pleasant hours could be passed there. As it is, 
however, the visitor hastens rather than lingers in 
walking through. At the highest end of the build- 
ing, and stretching across its whole width, is a fine 
display of boilers by MM. J. Belleville and Co., of 
St. Denis and Paris. Chief of them isa range of 
large generators equal to supply steam for 800 
horse-power. These exhibitors, indeed, were to 
have driven all the motors in the Exhibition except 
those furnished by the boilers before mentioned. 
It was expected that a large number of engines 
would be in useful operation. The Edison Com- 
pany, of Paris, required at least 150 horse-power 
for their installation, MM. Sautter, Lemonnier, and 
Co., of Paris, had sirens and other signals consum- 
ing steam, the Exhibition building was to be 
heated during the winter, and a host of smaller 
demands were confidently anticipated. But none 
of these hopes have been realised. During a short 
time the Exhibition was lighted at night, and for 
one or two days in January it was warmed, but this 
did not last long. As for the other demands, they 
did not arise, except, indeed, from one of the Sautter- 
Lemmonier sirens, which makes its melancholy 
voice re-echo at short intervals. A 50-horse 
horizontal engine sent by MM. Paget and Lagier, 
of Marseilles, is also kept in languid and purpose- 
less motion. But these collectively do not give half 
enough to do for the one boiler of the battery 
which is kept in steam. 

Besides the group of large boilers just referred 
to, MM. Belleville and Co, exhibit a variety of 
smaller generators of different sizes and for different 
purposes. These include some of a semi-portable 
type with engines attached, and others especially 
adapted for auxiliary boilers on board ship. For 
marine purposes the Belleville Company has 
achieved a considerable success with the French 
Government. Thus the Voltigeur was fitted four 
years ago with their generators furnishing steam 
for 1900 horse-power ; the Crocodile, 700 horse- 
power, is being fitted, as also on the Hirondelle, 
1800 horse-power; and the Milan, 3800 horse-power. 
The working pressure in the last-named boiler is 
14 kilos. per square centimetre, and the normal 
pressure in the cylinders 10 kilos. Ina previous 
volume* we published the results of the trials made 
with the Belleville generators on board the Volti- 
geur. The installation was completed towards the 
end of 1879, and a recent report of the commander 
of that vessel speaks in high terms concerning their 
safety, rapidity in producing steam, uniformity in 
working, and freedom from want of repairs. 

All the boilers of this type exhibited, are fitted 
with MM. Belleville and Co.’s special forms of 
automatic feed for depositing lime or other im- 
purities in the water, pressure regulator, and fire- 
grate. As these various details have been de- 
scribed on previous occasions in this journal, we 
need not further refer to them here. 

Among the collection of miscellaneous, and, it 
must be admitted, extremely uninteresting objects 
in the Machinery Hall, there are a few which may 
be mentioned. Amongst them are two machines 
employed in the manufacture of wax matches and 
match-boxes, shown by M. Perrier, of Marseilles. 
The first of these is used to cut the matches 
to the proper length. The wick covered with the 
wax coating is wound in long lengths upon the 
reels, one placed above another and revolving 
freely. These reels are divided around their circum- 
ference and for their whole length into separate 
compartments, in each of which the match material 
is wound. Altogether, in the machine shown, there 
are 100 independent lengths, 50 on each reel, and 
* Vide ENGINEERING, vol. xxx., p, 302, 











each length is brought to the front of the machine, 
through a row of horizontal guides placed at equal 
distances apart. Here they are held, and a slight 
reciprocating and intermittent motion is given to 
them in order to feed them forward at each stroke. 
In front of the machine provision is made for 
holding a stout wooden frame, having, however, 
only three sides, the two vertical sides being 
slotted to receive the ends of a number of narrow 
wooden strips, covered on each side by cloth. 
These strips are, before the machine is started, held 
up clear of the wooden frame before mentioned, 
and at each stroke of the machine one strip is 
allowed to fall into the frame; at the same time 
the latter is moved down slightly. The machine 
being started the ends of all the wax-covered wicks 
are fed forward sufficiently to bring them on to the 
bottom bar of the frame. As soon as this is done, 
the lowermost of the strips falls into the frame and 
lies on top of the ends that have been fed forward, 
at the same time holding them. A knife is then 
traversed across the machine, cutting all the wicks 
to the desired length. After this the frame falls 
sufficiently to allow the ends of the wicks to be again 
fed forward, another strip falls, and the operation 
is repeated. In this way the action is continued until 
the frame is full, with from 10,000 to 30,000 pieces, 
according to the size of the machine. The fourth side 
of the frame is then introduced and the whole assem- 
blage is securely locked. To convert these blanks 
into matches all that remains to be done is to dip 
their ends at one operation into the igniting compo- 
sition. The second machine exhibited by the same 
maker is for completirg the well-known sliding 
boxes in which the matches are sold. It is some- 
what on the type of an envelope-making machine. 
The blanks of the boxes or cases, whichever may 
be in course of manufacture, cut to form and deco- 
rated, are placed in a trough, one end of which is 
fitted with a spring that presses the row of blanks 
against a gumming device that forms the other end 
of the box. The operation of drawing the blanks 
successively from the trough deposits the gum on 
the exact places required. The attendant then 
inserts the blanks one after another into a former, 
which doubles them to the required shape, and 
delivers them as finished cases or boxes, as may be. 
But if after being thus finished they were dis- 
charged from the machine, the gum would be still 
wet, and would not hold. This difficulty is got over 
by the use of a large and broad wheel placed in 
front of the machine. Around the periphery of 
this wheel and parallel with its axis, are formed a 
large number of grooves, the width and depth of 
the boxes. The width of the wheel is equal to the 
length of four or five boxes, and light strips of 
brass are placed around the circumference at 
intervals. As soon as the completed box is de- 
livered from the former, instead of falling to the 
ground it is forced into one of the grooves in the 
wheel, the motion being so regulated as to bring a 
groove opposite the mouth of the former each time 
a box is delivered. But the action of forcing one 
box into one side of the grove displaces another on 
the opposite side. The wheel is then moved for- 
ward ; another box is completed by the time the 
next groove is presented, and so on. By this 
arrangement each box remains in its groove until 
the wheel which travels slowly has made several 
revolutions, and thus sufficient time for the gum to 
dry elapses before the turn of any box comes to be 
ejected. 

A number of exhibits in the Machinery Hall have 
reference to one of the principal industries of the 
country—the manufacture of olive oil—and con- 
sist of presses and refining apparatus. The plant 
used in another important local industry, the 
manufacture of perfume, is also fairly well repre- 
sented. The little town of Grasse, lying in the 
hills to the north of Cannes, is the centre of this 
speciality. Numerous and comparatively extensive 
factories exist there, and thence come the greater 
part of the essences, which, either in their simple 
condition, or else blended, find a market through- 
out the world for toilet purposes. The population 
around Grasse is devoted to the cultivation of 
flowers, and the crops, the last of which are 
gathered before the summer commences, consist 
chiefly of orange flowers, roses, violets, and jas- 
mine. During the spring season these are delivered 
at the factories, to the extent of many tons daily, 
the demand continuing without cessation so long 
as the supply lasts. The manufacture involves 
three separate processes, the production of orange 
and rose water by distillation, and incidentally the 


collection of otto of roses; the manufacture of 
pomades by boiling the flowers for a certain 
time with a mixture of pure beef and mutton 
fat ; and the obtaining a pomade by a cold process, 
when the more delicate flowers, such as jasmine, 
are employed. In this last-named process, the fat 
is spread over plates of glass, and the blooms are 
pressed into this covering as closely as they can be 
laid. When a plate has been thus charged on both 
sides, it is set over another and similarly treated 
plate from which it is separated by distance pieces 
at the corners. In this way the plates are stacked 
up to a convenient height. Every alternate day 
the flowers are removed and replaced by fresh 
ones, and this process is continued during some 
weeks, until the fat is saturated with perfume. 
It is then removed from the plates, and subjected 
to sufficient heat to run it down into boxes. To 
transfer the scent thus imprisoned, either by the 
cold or hot process, it is sufficient to place a certain 
proportion of the pomade in pure alcohol, and 
subject it, in a close vessel, to a continuous churning 
for a number of hours, after which the fat is 
found precipitated to the bottom of the vessel, 
having parted with the whole of its odour to the 
alcohol, thus transformed into toilet perfume. 

The apparatus employed is as simple as the 
process itself. A few stills, open coppers, re- 
ceivers and churns, and presses, being all that is 
required. At the Exhibition are shown some of 
the more approved type, especially in the churn in 
which the beaters, mounted on a vertical shaft, 
have given to them, at the same time as a rotary 
movement, a rising and falling motion. This is 
effected by placing adisc on the beater shaft, above 
the churn, and acam on the horizontal motion shaft. 
This cam being in contact with the horizontal disc, 
imparts the desired reciprocating motion. 

Cork-cutting appliances are contributed by a few 
exhibitors. Among them we may notice a very 
simple arrangement by M. Nowé, of Marseilles. 
The knife employed is placed horizontally, and is 
worked to and fro by the operator, a bar which 
forms an extension of the knife, traversing between 
guides in the frame. A projection on one side of 
this bar carries a nut which fits loosely round a 
twisted rod, set a little below the plane of the 
knife and having an adjustment so that it can be 
fixed parallel or at a slight angle to it, according to 
the form which is to be given to the cork. This bar 
terminates in a small faceplate, and the cork, pre- 
viously squared, is set between this and a second 
similar faceplate. The operator then presses the 
knife back along its bedplate, and this imparts a 
revolving movement to the bar carrying the cork, 
by reason of the nut working over the twisted 
portion of the bar, one cork being thus finished at 
each stroke of the knife. Amonga good many very 
commonplace and inferior specimens of agricultural 
implements there are several for cleaning, washing, 
and drying wheat, which are sufficiently charac- 
teristic to call for some notice, and we may take the 
type shown by M. A. Maurel, of Marseilles. In the 
upper part of this machine is placed a hopper 
immediately over a cylindrical and open-topped 
receiver. Horizontal stirrers on a vertical shaft 
work in this receiver, motion being given by 
bevel gearing and a pulley driven off the main 
shaft of the implement. The wheat to be treated 
is fed into the hopper, and falls thence into the cy- 
lindrical receiver beneath, where it is subjected to 
the action of water delivered at a sufficient pressure 
to keep the sound wheat at the level of a discharge 
opening in the side of the receiver, the stones and 
heavy impurities falling to the bottom, and dust, 
chaff, &c., floating to the top, where it passes off by 
an overflow. The sound wheat being carried as 
described through an opening below the water level, 
is taken with the stream along a slightly inclined 
trunk rectangular in section, and in the bottom of 
which are set a series of catch plates to receive and 
hold any stones that may have been brought over 
with the wheat. From this trunk the wheat falls 
into the bottom of a vertical drying cylinder, after 
having been previously separated from a part of the 
water by means of a centrifugal fan. Thedrying 
columns, of which there are one or more, have per- 
forated sides containing a series of inclined blades 
mounted on a vertical shaft and driven at a con- 
siderable velocity. By this means the wheat is 
raised to the top of the first column, where it passes 
out by a discharge to the bottom of the second 
column, and is again raised, by which time the 
operation of cleaning and drying is supposed to be 
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MAP SHOWING MESSRS. NOBEL BROTHERS’ SYSTEM OF DISTRIBUTION. 
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M. G. Eiffel, of Levallois- Perret, near Pau, | 
shows drawings of the two great viaducts by which | 
his name is so widely known, that over the Douro, | 
505 ft. span, and the scarcely-completed Garabit | 


which are to be lighted with Swan incandescence 
lamps. Considering the present state of the North | 
Atlantic passenger trade, we should think the | 
success of this new venture highly problematical. 


| of this kind, however, is that of MM. A 


viaduct. This latter work is in six spans, in all about | 
2000 ft. long; five of the openings are of moderate | 
size and ordinary type, but the main span is 530 ft. | 
wide, and has a maximum height above the valley | 
which it crosses of 406 ft. Mr. Eiffel also shows | 
drawings of a special form of easily portable and 

rapidly-constructed bridge, of which an example, | 
21 metres span, is shown in the Exhibition grounds. | 


Amongst the miscellaneous exhibits in and about | 
the Machinery Hall, we may mention a collection | 
of lubricating oil by the Ragosine Company, of | 
Moscow. This company’s oil has been used by | 
order of the Government throughout the French | 
navy since 1881. A small number of Otto gas | 
engines is shown by the French Gas Engine Com- | 
pany, the largest being of 25 horse-power, and a few | 


The pieces forming this bridge are all of steel, the | small gas motors (Forest type) from } to 1 horse- | 
heaviest weighing less than 300 lb., and when set to- | power, in which the cylinder is kept cool by a num- 
gether they make a pair of trusses for the span | ber of deep and thin projections cast around it. 
just named, divided into seven single intersection | Two Otto gas engines are also shown by the Nice 
panels, and about 5 ft. deep. These trusses, placed | Gas Company. The Kennedy Water Meter Com- 
10 ft. 6 in. apart, support light rolled joists which | pany show a collection of their well-known counters 
carry the planked roadway. | through their agent, E. Kern, of Paris. 
Drawings of one of the steamers which is to | Koerting Brothers, of Paris, exhibit injectors and 
form the new ‘‘ Wine Line” between Bordeaux | apparatus for heating buildings, as well as a pulso- 
and New York, are shown by the Bordelaise | meter mounted with its boiler on an iron-wheeled 
Steam Navigation Company. The Chateau | carriage. A small collection of brick and tile ma- 
Margaux and the Chateau Yquem are now) chinery by several different makers, including 
built, and it is proposed to follow them by the | Messrs. Page and Co., of Bedford, is to be seen, 
Chateau Lafitte and the Chateau Léoville. All| and some rather indifferent wood-working ma- 
these are to be of the same type, about 6000 tons | chines, while a number of exhibitors show speci- 
displacement, 116.27 m. long, and 12.5 m. beam, | mens of boiler and engine fittings. 
with 6.5 m. maximum draught of water, and 3000| Of industrial pottery, Doulton’s collection, 
horse-power. The latest developments in luxurious | although by no means the largest, is by far the 
Atlantic travelling are to be added to these boats, | best for design, workmanship, material, and finish. 





MM. E. Muller and Co., of Paris, make a speciality 
of refractory pottery, gas retorts, &c., and show a 
number of plumbago crucibles. The largest display 
rnaud 
Etienne and Co., of Marseilles, who have a separate 
pavilion for their exhibits. This company, which 
has been founded for a great number of years, is 
the largest in the south of France, although, with 
its five independent establishments, its proportions 
are not very great, since they only use about 
100,000 cubic metres of clay and burn 13,000 tons 
of coala year. The clay quarries of the company 
give employment to 320 men. 

At the commencement of this article mention 
was made of the two rope railways that flank the 
flights of steps leading to the terrace on which the 
main building stands. These form an exhibit of 
MM. Decauville and Co., and are worked very 
simply on the water balance system. The two rail- 
ways are exactly alike, with a double line of rails. 
A rope runs from one car to the top of the incline, 
where it passes round a Fowler clip drum, the 
movement of which is controlled by a brake. The 
other end of the rope is attached to the other car, 
the length of course being such that when one car 
is at the bottom of the incline, the other is at the 
top. Each car rests on a tank carried by four 
wheels ; the top of this tank is horizontal, and the 
bottom inclined to the slope of the railway. Before 
the upper car is started sufficient water is run into 
the tank to overcome the weight of the lower car 
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and its load, and the movement is regulated by the 
man who works the brake above referred to. When | 
the water-loaded car reaches the bottom, its con- | 
tents are discharged, the top tank is filled, and the | 
operation is repeated. | 
the side of each tank to show the amount of water | 
admitted, and which is regulated by the number | 
of passengers to be brought up. The arrangement is | 
similar to that which has long been in use for blast 
furnace hoists, &c., in the north of England. 

It is not within our scope to notice the contents 
of these numerous pavilions, which, besides the 
ones we have described, cover the Exhibition 
grounds. 
them represented by annexes filled with specialities. 
St. Raphael, Menton, Cannes, Grasse, Monaco, 
&c., are all present. The Edison Company has, as 


| and lucrative contract. 


The districts around Nice are most of | 


already stated, a pavilion with two engines each | 


of 150 horse-power (one Porter-Allen and one 
Armington and Sims), and five dynamo machines. 
But for along time past they have been idle, and 
of the 1500 lamps not one has been lately required. 

It is stated that a loss of 25,000/. will fall on the 
municipality on account of this Exhibition, and 
there is no doubt that exhibitors will also be heavy 
losers. The whole affair has been a mistake, 
although, apart from the serious error in holding an 
exhibition at all, great credit reflects upon the 
general director, the architects, and engineer of 
the undertaking. 


THE RUSSIAN PETROLEUM 
INDUSTRY. 
(Continued from page 330.) 

Ir was a great achievement for Nobel Brothers 
to have covered the Caspian and Volga with a 
fleet of steamers, conveying the oil in floating cis- 
terns instead of barrels to the starting-point of the 
Russian railway system at Tsaritzin, but a deal 
more remained to be done. At first the oil, on 
reaching Tsaritzin, was barrelled and sent in that 








| themselves. 














7. Reception reservoir for arriving Petroleum. 
8. Filing * - gog tf og 
3. Store house for tools. 10. Pumping station 
. Steam boiler house. }2Fire en house 
13. Office. 19 Stable. 15 Waggon Foe sce 

with covering house’. 25 Bathe 
16. Workshop for waggor ri 


11 Petroleum receiving pipe. lines 


form to various parts of Russia ; but after awhile, 
Nobel Brothers sought to replace the truck-loads of 
inconvenient and leaky barrels with regular oil- 
wagons, or tank-cars. As with the Caucasus and 


Tsaritzin Railway Company, the directors pooh- 
poohed the idea of carrying the oil in a ‘‘ liquid” 
form, and they refused to add a single tank-car to 
their rolling stock, in spite of the offer of a long 
Nobel Brothers, therefore, 
had no other alternative than to build their own 
tank-cars and place them on the railway. 
they began to run these they found they needed 
depots, and here again the Russian railway com- 
panies refused to give any assistance. If Nobel 
Brothers required oil sidings they must build them 
themselves. So, besides placing their own oil- 
trains on the line, they had to purchase land at 
various commercial points and build stations for 
That they should have never been 
discouraged by the opposition they met at every 
step they took, from Baku firms, steamboat com- 
panies, and railway companies, is a remarkable tes- 
timony to the unflinching courage and irrepressible 
perseverance of Ludwig Nobel. By this time, 
Robert Nobel, stricken in health, had left Baku, 
after firmly laying the foundation of the oil in- 
dustry’; henceforth, the control of the organisation 
centred in Ludwig Nobel at St. Petersburg, who 
devoted himself entirely to the development of the 
concern from the Russian capital, while Mr. Tor- 
niidd, the manager, armed with autocratic power, 
supervised the operations in the Caspian region. In 
Russia, ‘‘ Nobel Brothers” is only the official desig- 
nation ; the public always evinces its recognition of 
the master-mind controlling the firm, by ascribing 
every movement or innovation to Ludwig Nobel. 
We have seen that the firm sunk, between 187 

and the close of last year, over 400,000/. in placing 
‘* floating cisterns” on the Caspian and Volga. A 
further sum of 275,0007. was also sunk between 
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| those two periods in placing 1500 tank-cars, or 60 
| trains of 25 cars each, on the Russian railways. 
| Tsaritzin was made the starting-point. Here 
| wharves and reservoirs were built, numerous sid- 


A gauge glass is added to | Mercury Steamboat Company, so with the Griazi- | ings constructed, barracks erected for the employés, 


| and a factory fitted with barrel-making machinery, 
| for casking lubricating oil. To facilitate operations 

at night, the whole of the area from the wharves at 
| the water-side to the rearmost reservoirs on the 
lofty bank of the Volga, was furnished with the 
electric light. The united capacity of the storage 


tanks is now five million gallons. That of the 
other depéts and stations is as follows : 
Gallons. 
Tanks for 
Central station and depdt at Orel 18,000,000 
Depdt and station at St. Petersburg 2,300,000 
Two depots and stations at Moscow.. 2,300,000 
Depot and station at Warsaw 1,800,000 
re A Saratoff .. 3,600,000 
Twenty-one various smaller stations 
and depéts..... ae saa ... 2,800,000 
Total storage capacity, including 
Tsaritzin 35,800,000 


The construction of these has involved an outlay 
of more than a quarter of a million sterling. 

The organisation of the petroleum network, the 
extent of which will be appreciated by a glance at 
the map on page 376, has occasioned an enormous 
amount of thought and care, and we may say at once 
that only a man possessing peculiar and rare talents, 
could have ever carried it out. In winter the 
Volga is frozen over, and no oil can be carried for 
four months from Baku to Tsaritzin. In summer, 
on the other hand, when the boats can freely run, 
twilight prevails all night long, and the public need 
no kerosine. Asa result of this, it was necessary 
to form, in different parts of Russia, great storage 
| depéts, where the oil could be collected in summer, 
| and from whence it could be distributed in winter. 
| The central place chosen for this operation was 
| Orel, which is conveniently situated in middle 
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Russia for distribution in the most populous dis- 
tricts. Here the reservoirs were made to hold 18 
million gallons of burning oil at the time, and with 
the oil station, the sidings, and the repairing shops 
for the tank-cars, cover several hundred acres of 
ground (see plan on page 377). The four other large 
depts were erected at Moscow, St. Petersburg, 
Warsaw, and Saratoff. Scattered between these, and 
between the Baltic and Black Sea on the one side, 
and Germany and the Volga on the other, were 21 
smaller depéts. In this manner, in summer the 60 
oil trains run from the Volga to the 26 depots in 
every part of European Russia, including Poland 
and Finland, filling up the reservoirs; and in 
winter they change their base of operations from 
Tsaritzin to those depdts, and convey the oil to 
the various railway stations where a demand exists 
for kerosine. No barrelling is carried on by the 
firm. They sell the oil by the train-load to the 
petroleum dealers in provincial Russia, who bring 
their own barrels to the railway station, and carry 
it away in this form to their stores. A fortnight is 
allowed for this operation. A remarkable fact is, that 
although Nobel Brothers are able to send to Russia 
over 200,000 tons, or more than 54 million gallons 
of kerosine every year, not a drop is sold except for 
ready cash. By an arrangement, the railway com- 
panies undertake to receive payment for oil con- 
signed to any station, receiving a small commission 
for their trouble, and until the money is paid to 
the booking-clerk the petroleum dealer is not 
allowed to touch the oil. At St. Petersburg large 
scale maps are kept in the central office of Nobel 
Brothers, and a clerk is posted in charge whose 
duty is to receive telegrams from the guards of the 
various trains, and note with flags on the maps 
their whereabouts. All the year round the 60 oil 
trains of Nobel Brothers are continuing running 
over an area twenty times larger than Great Bri- 
tain, yet at any moment of the day Ludwig Nobel 
can go into the office and see at a glance the actual 
whereabouts of every one of them. 

The tank-cars hold about 10 tons of oil apiece. 
Twenty-five make a train, which thus conveys 250 
tons of oil at the trip. A tank-car can be filled 
in 3} minutes, and the whole train in a little more 
than an hour. The cost of a tank-car is about 200). 
None of the other firms at Baku possess tank-cars 
of their own. Recently the Griazi-Tsaritzin Rail- 
way has added 300 to its rolling stock, and about a 
couple of hundred are running on the Transcau- 
casian Railway. None of the other lines have any. 

Thanks to their petroleum network, Nobel 
Brothers have practically secured a monopoly of 
the Russian kerosine trade. Refined petroleum 
conveyed in barrel from the Volga has no chance 
whatever against them. Possessing vast resources 
they can raise or depress prices in any quarter, 
and not only drive the American oil completely 
out of the market, but undersell all Russian com- 
petitors likewise. It is but fair to say, however, 
that up to now they have never abused their 
position, and have always displayed generosity 
towards rivals, seeking of their own accord to enter 
into friendly arrangements with them rather than 
ruthlessly expel them from the field. 

Stimulated by the profits Nobel Brothers have 
realised from their tank-cars, the railways have 
been discussing of late the expediency of adding 
them to their regular rolling stock. A_ short 
time ago the Griazi-Tsaritzin Railway actually 
did apply to the Minister of Ways of Communica- 
tion for permission to increase its capital to pur- 
chase tank-cars, but for some reason or other the 
proposition fell through. The Baku firms, on their 
part, have raised an agitation that the transport of 
oil should be undertaken by the State, and rendered 
acrown monopoly. But, although the authorities 
have responded to the clamour and discussed the 
idea, nothing has come of their deliberations, nor is 
any action apprehended. As amatterof fact, thecheap 
and expeditious transport of oil is not a task that 
can be efficiently undertaken either by a railway 
or by the State. The market needs to be care- 
fully watched, so as to concentrate oil on a parti- 
cular spot at a given advantageous moment, and this 
is a matter which is not likely to be well performed 
by a government official or the traftic manager of 
a railway. A railway, in fine, can only properly 
look after the oil on its own line, which is but a 
fraction of the entire Russian network ; and besides, 
only two or three railways, situated close to the 
Volga, have evinced any inclination to supplement 
Nobel’s transport with an oil service of their own. 
In this manner it is very improbable that the 





Russian Government will burden itself with oil 
transport, or that the Russian railways will do more 
for the moment than add a few trucks to their 
rolling stock. In the meanwhile Nobel Brothers, 
having established their organisation and got the 
start, may be expected to develop into a Russian 
Standard Oil Company, if, indeed, they are not that 
already ; and, stimulated by the new trade they are 
opening up with Austria, and Germany, and Eng- 
land, assume proportions which will render rivalry 
of any kind in Russia completely out of the question. 

Until last year Nobel Brothers confined them- 
selves to Russia; they were fully occupied com- 
pleting their organisation, and, further, the home 
market was a better one for kerosine than Western 
Europe, where the American oil was less handi- 
capped by a duty and the trade was more 
thoroughly developed. However, last summer a 
trainload of Baku kerosine successfully undersold 
American refined petroleum at Bromberg, and out 
of the sensation created by this new invasion has 
sprung up what is daily becoming a larger trade. 
At first the German buyers held aloof, but, prac- 
tice revealing Nobels’ brand of kerosine to be 
as good as the best American, a company was 
formed with a capital of 1,500,000 marks to im- 
port the oil, The Deutsch-Russische Naphtha 
Import Gesselschaft in November last concluded 
an arrangement with Nobel Brothers for distri- 
buting Baku kerosine, and preparations were made 
for erecting at the various railway points on 
the German frontier large barrelling depdts, the 
German regulations forbidding the transport of the 
oil in tank-cars. However, these regulations have 
since been abolished, and arrangements are now in 
progress for running oil trains on the German rail- 
ways. As the oil can be pumped from a Russian 
oil train into a German one (the difference of gauge 
rendering the circulation of the Russian trains on 
the German lines impossible) in a little more than 
an hour, the expense of transfer will be a mere 
nothing, and render the Russian article better able 
to evict the American oil from the German market. 
If a similar arrangement can be entered into with 
Austria, where there is already a considerable trade 
in Russian oil, and if no obstacles be raised against 
the ‘‘ liquid” form of oil transport by other states, 
we may see, in the course of a year or two, trains 
laden with Baku petroleum circulating from one end 
of Europe to the other, and carrying consignments 
from Tsaritzin, Saratoff, Samara, and other railway 
points on the Volga to the leading cities of Ger- 
many, Austria, France, Switzerland, Belgium, and 
other states. While the Continent is thus being 
opened up by railway, Nobel Brothers and one or 
two other firms are shipping oil products from Libau 
to German and French ports and to England. 
Libau is likely to become a great outlet for Baku 
oil, and it is said that Nobel Brothers contemplate 
running a cistern steamer service between it and 
Western Europe. They have also purchased land 
at Batoum, and project similar operations there. 
In this manner, while the tank-car trains running 
from the Volga will attack American oil in every 
country on the Continent, flotillas of cistern 
steamers issuing from the Baltic on the one flank, 
and from the Black Sea on the other, will do battle 
in the northern and southern ports. 

Such a prospect is most alluring to Russia; 
although we have to admit that many unenter- 
prising and dim-visioned firms at Baku—sighing 
for State aid, increased duty on imported kerosine, 
and other crutches—do not yet realise it. The 
remarkable growth of Nobel Brothers’ business 
may be cited against those who consider the picture 
overdrawn. Nine years ago Nobel Brothers had 
not devoted any attention to petroleum ; they were 
simply engineers. They began in a very small way, 
simply with a view to giving Robert Nobel a chance 
to make a fortune, Ludwig and Alfred having 
already in other spheres of life accumulated wealth ; 
and it was not for three or four years that Ludwig 
Nobel began to take a direct interest in the in- 
dustry. They never had any support from the 
State, they received every discouragement from the 
people at Baku, from the shipping and railway 
companies and the transport trade generally, and 
they were constantly being assailed by the Pan- 
slavist press because they were foreigners. Yet 
these Swedes, Robert and Ludwig Nobel, have as 
completely revolutionised the Russian petroleum 
industry, and the Russian industrial position in the 
Caspian, as Alfred Nobel has affected mining opera- 
tions and given incalculable power to democracy 
by his discovery of dynamite. 





Nobel Brothers’ Petroleum Production Company 
now control a capital of 1,500,000/. sterling, pay- 
ing on an average a dividend of 20 per cent. At 
the oil fields of Balakhani they have over forty wells 
of which fourteen are ‘ fountains.” One of the 
latter yielded last year 112,000 tons of crude oil in 
a month. Two pipe lines, each eight miles long 
and able to convey 4,000,000 barrels yearly, con- 
nect the wells with the retinery in the Black Town 
of Baku. These cost, with the branches and pump- 
ing stations, over 75,0001. to lay down. The re- 
finery covers more than a mile of ground, and is 
able to turn out daily in the busy season 220,000 
gallons of kerosine or burning oil, 80 tons of lubri- 
cating oil, and 1300 tons of liquid fuel, equal to a 
yearly production of 65,000,000 gallcns of illumi- 
nating oil, 27,000 tons of lubricating oil, and 450,000 
tons of liquid fuel. Each of its large refuse re- 
servoirs holds 4,000,000 gallons of liquid fuel at a 
time. Near the refinery a Swedish settlement is 
being established, containing fifteen handsome stone 
buildings, affording accommodation for nearly 100 
families, surrounded by trees brought from the 
Volga, and irrigated by water brought in the oil 
steamers from that river. This place is called 
Villa Petrolia, and promises to be one of the 
‘* sights” of Baku. On the Caspian the firm 
have twelve large cistern steamers costing over 
250,000/. sterling ; twelve steamers and forty barges 
on the Volga, and a dockyard at Astrakhan, costing 
collectively 180,000. ; besides which, they charter a 
large number of schooners and barges every season 
from other owners. At Tsaritzin, and twenty-six 
other points in Russia, they have established 
depots for 35,000,000 gallons of kerosine, at a cost 
of nearly 300,000/., and have placed on the rail- 
ways 15,000 tank-cars, at a cost of more than 
275,000/. The railway freight alone they pay 
yearly exceeds a quarter of a million sterling, 
Altogether their organisation gives employment to 
not less than 5000 people, and at times this has 
been raised to double the number. If it be borne 
clearly in mind that Robert and Ludwig Nobel 
came fresh to the petroleum trade in 1875, and that 
the growth of all this vast organisation practically 
dates from the close of the Turkish war, we think 
our readers will agree with us that few enterprises 
will compare with what has been so successfully 
accomplished in such an amazingly short space of 
time by these talented Swedes. It is often said 
that the world does not know its greatest men. To 
our view, if Mr. Smiles were to examine the story 
of Ludwig Nobel’s achievements, he would find that 
in far-off Russia a practical example had been fur- 
nished of engineering genius, inventive talent, 
capacity for organisation, power of patiently press- 
ing down obstacles, and by sheer force of character 
commanding success, such as he would readily give 
honourable prominence to in a revised edition of 
his ‘‘ Self Help.” 

(To be continued.) 


ON THE USE OF RAW COAL IN THE 
BLAST FURNACE.* 
By Mr. I. Lowrnutan BE Lt, F.R.S. 
In the various communications which have been read at 
the meetings of this Institute upon the consumption of fuel 
in the blast furnace, coke alone has been considered as the 


source of heat. This has partly arisen from the fact that 
the papers dealing with the question have generally ema- 
nated from quarters where raw coal is seldom or never 
used, and partly because the subject is greatly simplified 
when we have not to consider the behaviour of the vast 
amount of volatile substances which accompanies the use 
of uncoked coal. 

This latter form of fuel, however, as used in smelting 
iron, has a very wide application ; and having regard to 
this and to the circumstance that its use has received no 
attention on the part of the Institute, the Council invited 
me to prepare a short paper on the question. 

Although fossil coal, as met with in Great Britain, is 
generally associated with a large percentage of volatile 
substances, the latter, in any great quantity at least, are 
not everywhere present. Thus the variety of coal known 
as anthracite is met with in the United States occasionally 
containing as much fixed carbon as the best Durham coke. 
More commonly, however, hydrocarbons are found in the 
produce of the Pennsylvanian pits in quantity varying 
from 5 to 74 per cent. The actual composition of this form 
of fuel will be best seen by referring to analyses taken 
from a paper by Mr. Persifor Fraser, to be found in vol. 
vi., page 430, of the ‘‘ Transactions of the American Insti- 
tute of Mining Engineers.” 


Fixed Carbon. Volatile Matter. Ash, Water, &c. 
Per cent. Per cent. Per cent. 
94.10 1.40 4.50 
92.07 5.03 2.90 
90.20 2.52 mye: 
88.20 7.50 4.30 
* Paper read before the Iron and Steel Institute, 
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Such a specimen as that at the head of the list may be 
regarded, chemically speaking, as a natural coke, and its 
behaviour in the blast furnace, as a chemical question, 
cannot greatly differ from that of coal which has had its 
volatile constituents expelled before it reaches the smelter. 

Closely as some examples of anthracite may resemble in 
composition the best qualities of coke, I never met in the 
United States any case where the duty performed by 
the former was equal to that generally obtained from the 
latter. Thus in one case described by Mr. Thomas 
Witherbee, in which the rich ores of Lake Champlain 
were smnelted, 23 cwt. were consumed for each ton of 
Bessemer iron. The blast had a temperature of 1375 deg. 
}., and the furnace itself had a height of 70 feet. 

It is no doubt possible that the anthracite employed by 
Mr. Witherbee may have been less rich in fixed carbon 
than the best specimen with which we are comparing it. 
At the same time, this particular variety of coal being 

srone to splinter and crumble away on exposure to heat, 

it is possible that the presence of an undue quantity of 
small coal may interfere with that uniform action of the 
gases on the materials which is recognised as being essen- 
tial for the economical conduct of the operation. That 
the condition of the contents of a furnace using anthracite 
differs from one fed with coke seems apparent from the 
fact that the blast, to force its way through the materials, 
requires to be much more highly compressed than is ever 
met with in our own country. During my visits among 
the Pennsylvanian furnaces this pressure frequently 
amounted to 8lb. to 10 lb. on the square inch, and I have 
met with it as high as 12 Ib. 

From whatever cause, I doubt whether it would be safe 
to consider the duty capable of being afforded by the 
average run of anthracite as received at the furnace, apart 
from what may be indicated by actual chemical composi- 
tion, as less than 10 per cent. below that obtained from 
the best Durham coke. 

The hardness and density of the American anthracite 
are such that the produce of the mine requires to be dealt 
with in a peculiar fashion. The coal as it reaches the 
surface has the largest blocks separated from the re- 
mainder, and it is these which alone are taken for 
blast furnace use. The smaller coal is roughly broken, 
and passed through rotating riddles, so as to secure uni- 
formity of size according to the purpose for which it is 
destined. A considerable quantity, 10 to 20 per cent. of 
the whole, of very small coal is thus produced, and at the 
time of my visiting the collieries it was considered as 
worthless. So unwilling are the iron works managers to 
admit anything but large into the furnaces, that any 
small made in handling the coal after it leaves the pit, 
amounting to about 5 per cent., is rejected. 

It is not, however, with such a material as anthracite 
that I wish particularly to occupy your attention. Me- 
chanically, no doubt, it differs greatly from coke ; but as 
to chemical behaviour in the blast furnace, they closely 
resemble each other. I have, however, felt it necessary 
to allude to the subject, seeing that in the United States, 
inthe year 1882, no less than 2,042,138 tons (or 39 per 
cent. of the entire make) was produced by means of 
this variety of fuel. 

The chief object of the present communication is to 
consider the differences between bituminous coal and 
coke in the smelting of iron, and to compare their re- 
spective action. 

If we measure the value of these two substances in a 
calorific point of view when both are fully oxidised, there 
is but little difference between them; the value being 
ascertained by the quantity possessed to raise the tempera- 
ture of agiven quantity of water. 

Full oxidisation or complete combustion means, in the 
case of coke, the conversion of all the carbun into car- 
bonie acid, and in the case of coal its conversion into car- 
bonic acid and water. 

For the purpose of illustration a specimen of coal from 
the Brockwell seam at a South Durham colliery will be 
taken ; its calorific power will first be estimated in the 
raw state, and then a similar calculation will be applied 
to the coke made from the same coal : 

Estimated 

Composition Composition 
of the Coal. of Coke from 
the same Coal. 


Per cent. Per cent. 





Carbon _... des es 81.47 92.44 
Hydrogen ... ne wes 4.57 = 
Oxygen... ee se 5.04 — 
Nitrogen .. oe ae 91 _— 
Water ss as i 76 = 
Sulphur... des ye 1.22 1.00 
Ash... rer wee a 5.51 6.56 
100.48 100.00 
Fixed carbon _... oe 72.89 92.44 
Volatile above 100 deg. C. 
(212 deg. F.)_... = 20.84 nil. 
Volatile below 100 deg. C. 76 nil. 
Heat Development from each Unit of Fuel. 
Coal. Coke. 
Calories. Calories. 


Carbon to car- 
bonic acid 

Hydrogen to 
water ... ... .0457 x 34,000=1554 fe nil. 


.8147 x 8,000=6518 .9244+ 8000 x 7395 


Total developed ...... 8072 Si 7395 
Deduct heat absorbed by ex- 
pulsion of hydrocarbons, &c. 
(including deficiency in heat 
development of C and H 

through combined O) .2084 x 2000= 417 nil. 
—— 421 nil. 
Net heat development 7651 7395 











By these computations it will be remarked that prac- 
tically the heating power of coal and coke of the compo- 
sition just given is the same;* but as it may be satisfactory 
to have their correctness confirmed by actual experiment 
on the large scale, I will give the results of a trial recently 
made at my request by Mr. M‘Donnell, the locomotive 
superintendent on the North-Eastern Railway. 

I would first observe that this gentleman furnished me 
with the pounds of coal burnt per train mile on nine of 
the great railways of the United Kingdom during the 
half-year ending 30th June, 1883. These vary considerably 
according to the character of the traffic, nature of the 
ruling gradients, and probably, to some extent, according 
to the quality of the fuel employed. The lowest is 
32.45 lb. per mile, and the highest 47.02 lb., the average 
of the whole being 42.21 lb. per train mile. 

Two lengths of road were selected on the North-Eastern 
system for the experiments. The same engines were used 
at both localities in the two sets of experiments; the 
trains consisted of the same number of wagons in the 
trials of coal and coke, and the loads were practically the 
same also. The trials were continued for one week with 
each kind of fuel, full loads being taken to the place of 
shipment, and the wagons returned empty to the col- 


lieries. 
Coal. Coke. 
One week’s trial of each fuel; 
pounds consumed per train mile 40.5 41.6 
One weeks’s trial of each kind 
of fuel ; pounds consumed per 
train milet : as p> 37.0 42.2 

The parity of results observed in burning coal and coke 
in a grate where the combustion is, generally speaking, 
perfect, is not to be found in blast furnace experience, 
for the simple reason that the volatile constituents are 
scarcely at all oxidised in the furnace, and consequently 
little or no useful effect is obtained from their presence. 
This statement presupposes that the smelting operation 
is conducted in a close-topped furnace ; but in cases 
where the escaping gases are not utilised, the combustion 
on the mere upper surface of the materials is attended 
with little or no benefit. 

There is, however, another way in which the volatile 
hydrocarbons might be useful in the blast furnace, viz., 
as a means of reducing the oxide of iron to the metallic 
state. 

Reverting fora moment to the action of a blast fur- 
nace using coke, this first stage in the operation of smelt- 
ing iron may be performed by one of two processes. 
Carbonic oxide generated by the combustion of carbon at 
the tuyeres may be the reducing agent, in which case 
carbonic acid is the product ; or else the operation may 
be effected by solid carbon, in which case carbonic oxide 
isgenerated. In the latter case, not only does the carbon 
which has served for the purpose of reduction never 
reach the tuyeres, and in consequence acts no part in 
fusing the iron and slag, but since the heat generated 
by a unit of carbon leaving the furnace as carbonic oxide 
and as carbonic acid is respectively as 2400 to 8000, there 
is a great loss in the heating power of the fuel employed. 

The statement just made is of course an argument for 
seeking to obtain as large a proportion as possible of 
carbonic acid in the escaping gases. Experiment and 
practice, however, have demonstrated that the power of 
carbonic oxide to reduce an oxide of iron to the metallic 
state has its limits; and that when something like 
one-third of this gas is saturated with oxygen, i.e., 
has become carbonic acid, further change is sus- 
pended. We have then the carbon gases in their 
ultimate form composed of one volume of carbonic 
acid and two volumes of carbonic oxide. It might, 
however, be possible to dispense with a portion of 
the carbonic oxide, and still maintain the reducing 
power of the mixture by substituting for it a gas also 
capable of deoxidising the ore. The hydrocarbons, like 
the oxide of carbon, are energetic reducing agents ; but it 
will be seen by a study of the composition of the escaping 
gases, as well as by a consideration of the quantity of 
fixed carbon present when raw coal is used in the blast 
furnace, that they do not render any marked service in 
the process itself. 

I in been permitted, through the courtesy of a friend, 
to examine with all the necessary care the working of 
blast furnaces using the celebrated splint coal of the 
Lanarkshire coalfield. The information thus obtained 
I propose to employ for the purpose of illustrating the 
saljess of the present paper, selecting for this purpose 
the performance of a furnace having a height of 74 ft., 
and blown with air having a mean temperature of 800 deg. 
Fahr. (427 deg. Cent.) 

Numerous specimens of the coal itself were collected, so 
as to obtain an average sample. ‘This, as well as average 
samples of the escaping gases, were carefully analysed by 
Mr. Rocholl in the Clarence laboratory, and I would first 
direct your attention to the composition of the coal as 
thus ascertained : 

Analysis of Scotch Splint Coal, 
Per Cent. 
Water given off at 
100 deg. Cent. 
212deg. Fahr.).. 11.62 





* No credit is taken for the heat evolved by the com- 
bustion of the sulphur in either case, because the exact 
form in which it exists was not determined. Besides 
this, the heat evolved by the oxidation of sulphur is very 
small, and consequently its omission does not seriously 
affect the calculation. The water in the coke is also 
neglected, but this at Durham is also very insignificant in 
quantity. 

+ The coal in this trial contained only 1.2 per cent. of 
ash against 7.4 per cent. in the coke. In both trials the 
coal and coke were from the same colliery, viz., Eldon 
and West Wylam. 





Carbon .. -. 66.00 namely, 53.41 fixed, and 12.59 volatile 
Hydrogen .. 4.34 4.34 - 
Oxygen .. -. 11.09 11.09 ‘a 
Nitrogen .. aa 94 -94 - 
Sulphur* .. «eo -59 : 
Ash.. “a -- 5.42 

Total .. - 100.00 Matter volatile above 


212 deg. Fahr. a 28.96 


As a source of heat, the chemical composition of this 
coal indicates a great inferiority as compared with the 
analysis already given. Instead of 81.47 per cent. of 
carbon and 4.57 per cent. of hydrogen, it only contains 
66.00 and 4.34 of these substances respectively. Again, 
while the English coal only shows .76 of water and 5.04 
of combined oxygen, we have in the Scotch 11.62 of the 
former and 11.09 of the latter. Computed in the manner 
applied to the South Brancepeth coal in a subsequent part 
= the paper, the heating power of the Scotch splint stands 

us: 


Carbon to carbonic acid -0066 x 8,000= 5280 

Hydrogen to water -0434 x 34,000 = 1476 
. Gross heat developed. . as 6756 

Expulsion of water .. - -1162x 540= 63 


Expulsion of hydrocarbons, &c. 
(including deficiency in heat 
development of C and H 
through combined 0) os -2896 x 2,000=578 

— 641 


6115 


It thus appears that the South Durham coal possesses 
nearly 32 per cent. more of heating power than the splint 
coal just referred to. 

(To be continued.) 





Tue Late Mr. James CAMPBELL.—On the 22nd ult. 
there passed away Mr. James Campbell, one of the few 
remaining links of a generation which did much to ad- 
vance the commercial greatness of England. He was 
for many years an assistant to Mr. George Stephenson, 
having been taken by the hand by that gentleman while 
working as a common carpenter on the Liverpool and 
Manchester line, and for many years was recognised 
as an engineer of distinction. Mr. Campbell was largely 
employed on railways and as a colliery engineer. He had 
charge of the works of the Ambergate and Rowsley 
Railway, and the Rowsley and Buxton extensions of the 
Midland Railway to Manchester, and by his skill the 
tunnel was carried under the water tower of the Crystal 
Palace, a feat which was pronounced impossible by the 
leading engineer of the day. He was a hard worker, 
and a man who lived quietly and unostentatiously. For 
ten years he was chief engineer to the Staveley Coal 
and Iron Company, and in 1876, he, at the age of 72, 
undertook a voyage round the world, and three years 
later conducted the first experimental trip of a vessel 
(the s.s. Strathleven) fitted with freezing machinery for 
bringing over frozen meat from Australia. His death is 
much lamented by a large circle of friends. 





AvTomaTic RatLway Brakes.—A recent number of 
the American Machinist gives particulars of a singular 
accident on the Pennsylvania Railroad, in which the 
value of automatic action in continuous brakes was 
clearly shown. The train to which the accident occurred 
was fitted with the Westinghouse automatic brake, with 
which the Pennsylvania Railroad Company have now 
had such a long and satisfactory experience. Our con- 
temporary describes the accident as follows: ‘‘ An ex- 
traordinary railroad accident happened to the Chicago 
limited express train on the Pennsylvania Railroad, near 
Salem, Ohio, on the morning of March 20th. While the 
train was running at a speed of about forty miles an hour, 
the boiler of the locomotive exploded, hurling the engineer 
and fireman into the air and killing them instantly. The 
violence of the explosion was so great that it tore the loco- 
motive into fragments, and made an opening in the track 
at a point where there was an embankment 30ft. high. 
Seldom in the annals of railroad operations have the con- 
ditions for a sanguinary accident been so fearfully brought 
round ; yet, with the exception of the two unfortunate 
men who were killed by the explosion, the accident passed 
without loss of life and with no seriousinjury. The shock 
which deprived the train of the guidance of its locomotive, 
and opened the way down the embankment, also fractured 
the air-brake pipes, and the brake was instantly self- 
applied. This checked the speed so promptly that only 
the baggage car and smoking car went over the bank, and 
the brakes prevented the hind cars from acting as a 
battering ram on those in front. Several of the passengers 
were rather badly bruised through being tumbled round 
in the cars that left the track, but none of them are in 
danger of suffering permanently from their injuries. 
This accident is a striking example of how effectually im- 
proved mechanical appliances have succeeded in reducing 
the fatality of railroad accidents. But for the efficient 
automatic brake, which instantly caught hold of the cars 
and kept them from pounding each other, or the strong 
platforms that received the shocks without yielding, there 
is no reason to believe that this accident would have been 
less sanguinary than the worst disasters known to railroad 
history. The train was crowded with passengers, it was 
running at a high rate of speed, and the accident hap- 
pened at a point where the cars would have made terrible 
havoc, had they been hurled together down that steep 
bank. When an accident of such a nature happens to 
such a train without bloodshed to passengers, the travel- 
ling public may feel satisfied that dangers of railroad 
travelling are terrors of the past.” 





* A portion, probably one-half, of the sulphur is volatile ; 
but in the calculation this is neglected. 
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COMPOUND ENGINES OF THE SS. “HUNSTANTON,” “GODIVA,” “STOKESLEY,” &c. 
CONSTRUCTED BY MESSRS. WESTGARTH, ENGLISH, AND CO., ENGINEERS, MIDDLESBROUGH. 














WE give on the present and opposite pages general | Mr. Harrap’s letter I may take this opportunity of men- | a fair area of outlet. In the boiler with which I am 


views of a ty 


brough, have made a number of examples. Amongst | 
other vessels these engines have been fitted to the s.s. 
Hunstanton, Godiva, Stokesley, Sunrise, Myosotis, | 
Claxton, Sunlight, Clematis, and Castle Rising. We | 
shall in an early number publish engravings of the chief 
details of these engines ; and for the present, therefore, 
we postpone giving any description of them. 





FORCED COMBUSTION IN BOILERS. 
To THE EDITOR OF ENGINEERING, 
Str,—Among the correspondence in your last issue is a 
letter from Mr. G. T. Harrap referring to the calculations 
in my - read at the Institution of Naval Architects, 
of the horse-power — to supply mechanically the 
air for combustion in boilers delivering steam to engines 


| explanatory sentences, and to ~ several conclusions 
i 


| this has been partly the case in the point referred to by 





indicating 12,000 horse-power. Before further considering 





f d condensin ines, of | tioning that as my paper, even as read, considerably ex- | 
which Meaee. Westgarth, Engliah, and Con of Aliddies- | ceeded the length which the Naval Architects have seen | 


fit to adopt as their standard, I was obliged, in order not 
to transgress the rule, still further to excise a number of 


without showing the data on which they were founded. 
These excisions and suppressions no doubt rendered my 
paper in some parts more liable to be misunderstood, and 


Mr. Harrap. 

Mr. Harrap is quite correct in showing that in my cal- 
culations of horse-power referred to for supplying the 
air of combustion no back pressure is directly allowed for. 
It will be found, however, that the amount of power, 
which by Mr. Harrap’s! calculations, my figures would 
be supplemented, is considerably in excess of what should 
actually be required. _ 

In the first place the pressure of air required for a rate 





of combustion of 30 lb. per square foot of grate per hour 
is much less than 2in. or 2}1n, of water in a boiler with 





making the trials, which has two furnaces each 3 ft. in 
diameter, the funnel, as mentioned in my paper, has been 
as yet purposely restricted to 15 in. in diameter, so that 
the hot gases have to be forced to the top of the funnel. 
Under these conditions it requires from 2 in. to 2} in. 
pressure to burn 30]b. per square foot per hour, but in 
proportions of outlet which would be used in all ordinary 
circumstances, I calculate this rate of combustion will not 
require more than lin. of air pressure. This reduction 
of pressure at once largely affects the amount of power 
a on Mr. Harrap’s calculations. 

believe, however, that this mode of calculating the 
additional power required to overcome the resistance of 
back pressure, though the one usually adopted, is not 
a applicable to the case. Iam not aware of any 
available reliable data, obtained from actual trials, of 
the difference of power required to deliver air from a fan 
into the atmosphere and against certain pressures at 
equal velocities. If such trials have been already made 
it would be desirable to have particulars. Failing the 
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obtaining of this information from other sources, I intend 
to ascertain this within certain limits in the course of the 
trials I am making. 

Taking a loss of efficiency in the fan as high as 50 per 
cent., as assumed in my calculations, I believe that in a 
well-proportioned fan part of this loss of efficiency must 
be due to a certain amount of back pressure. In main- 
taining a discharge velocity of 55 ft. per second an 
amount of resistance is set up in the fan-race and piping 
all going to reduce the percentage of efficiency. 

If the fan, after attaining this velocity of discharge 
into the atmosphere, were then caused to discharge into 
@ reservoir in which 1 in. pressure was maintained, it is 
not likely that the extra power required for this would 
not only be = the direct resistance x velocity of dis- 
charge and the area of discharge orifice, but also this 
product x 2.6 ft. 

If thesame weight of air were delivered by a positive 
instrument, such as a cylinder and piston, the extra 
power required to deliver into a reservoir with 1 in. 
pressure instead of into the atmosphere would be merely 
the product of the resistance into the velocity and area of 
outlet with the slightest appreciable addition for extra 
friction. 

In a letter which I addressed to a contemporary on 
this point a fortnight ago, I mentioned that the power 
given in my paper might require in some cases to be 
doubled on account of friction, back pressure, and lower 
efficiency in fan. In most cases this would probably be 
sufficient. The fan engines would necessarily exhaust into 
the condenser, and have the advantage of the vacuum so 
that a very light pressure of steam would suffice and little 
friction in pistons and packings. 

While actual tests, on a large scale, of fan efficiency are 
desirable, the main fact!however still remains, even should 
the power required for the fans be more than I anticipate, 
that the power required to supply the air for combustion 
mechanically is a mere fraction compared with the equiva- 
lent expenditure of power necessary for equal combustion 
by natural draught. 

Mr. Harrap’s concluding remarks on the gain to be 
derived from supplying a large quantity of air for 
combustion at a low pressure instead of a smaller 
quantity at a high pressure, are not in keeping with the 
acuteness displayed in his dealing with the expenditure 
of power required for the air supply. If Mr. Harrap will 
read those parts of my paper bearing on the effect of air 
admission to the furnace as intelligently as he has evi- 
dently read the point relating to the power expended in 
supplying air by a fan, he will have no difficulty in dis- 
covering that the saving of power from a Jower air velocity 
touches only in the remotest degree the main question of 
economy of fuel in combustion, and that the course he 
proposes would inevitably lead to serious loss instead of 
greater economy. 


Glasgow, April 28, 1884. 


Iam, &c., 
JAMES HOWDEN. 








THE STABILITY OF VESSELS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Though there has been said and written lately a 
great deal about the stability of vessels, I hope you will 
find a place in your paper to lay before your readers a 
method of drawing a diagram of stability, which perhaps 
will prove to be of interest through its great simplicity. 

In Fig. 1, Ac is a line through the centre of the top of 
the keel vertical to the water plane W W. Bm is the 
resultant of the force of buoyancy acting through the 
centre of buoyancy upwards parallel to Ac; gE is the 
resultant of the force of gravity acting through the centre 
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of gravity downwards parallel to Ac. 
placement, then the stability momentum is = D x (A B- 


If D is the dis- 


AE). If AB-AE is positive, the moment is a right- 
ing moment; if negative, the moment is an upsetting 
moment. 

A Bis independent of the height of the centre of gravity, 
but varies with the draught and theangle of heel. It can be 
calculated from the body-plan for successive angles of heel 
at various draughts. Care has to be taken that always one 
waterline is laid through that point when the beam-ends 
amidships would touch the water. The results of this 
calculation are set off in such a diagram as shown in 
Fig. 2. F!C! is a scale of draught; FC a scale of dis- 
placement ; BB are curves giving the distance of the 
centre of buoyancy from FG for any displacement at 
successive angles of heel in a scale equal to the scale of 
draught ; C Dis acurve showing in a convenient scale 
the angle of heel when the vessel’s beam-ends amidships 
would touch the water. 

In Fig. 1, AE gis a right angle, and it has to bea 
right angle for any angle ms heel. The locus for the point 
E is therefore a semicircle drawn with a radius equal to 





half the height of the centre of gravity above the base- 
line. A E is independent of the draught, but varies with 
the height of the centre of gravity and the angle of 
inclinatiou. 

To complete the stability diagram radiating lines are 
drawn in Fig. 2 from F' in equiangular intervals of 
10 deg. from F'C!. 

From this diagram can be found: the lever of stability 
for any draught at any angle of heel, and any height of 
the centre of gravity, as well as the angle of inclination 
and lever of stability when the beam-ends amidships touch 
the water, the angle of inclination and lever of stability 
when it is at its maximum, and the angle of inclination 
when the stability vanishes. 

For example. Let F A be the draughtof the vessel, F!A! 
the height of the centre of gravity. Through A is drawn 
a line parallel to F D, which crosses C Din D'. A D! 
gives the inclination when the beam-ends amidships 
would touch the water, the distances of A D! from 
A to the intersecting points with the curves B B 
give the values for A B in Fig. 1 for consecutive 
angles of heel, and are set off as ordinates in Fig. 3, 
where the scale of degrees A A! is drawn to the 
same scale as the scale of degrees F D in Fig. 2. Through 
the extremities of the ordinates is drawn a curve A B. 
A D' from Fig. 2 is set off on A A'in Fig. 3 from A= 
A re and through D is a line drawn perpendicular to 
In Fig. 2, with half the height of the centre of gravit 
above the base line as radius is drawn a semicircle whic 
intersects the radiating lines in Ey, Ex), Ego, &c. The 
distances A Ey), A Ex, A Ey, &c., are set off in Fig. 3 at 
the same ordinates as A By, A Boy, A Byy, &e., and the 
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extremities joined by a curve AE. The difference _be- 
tween this curve and the curve A B at any angle of heel 
gives the lever E Bin Fig.1. A vertical line to A A!’. 
at that point where this difference between the curves 
is a maximum, will give the angle of maximum stability, 
the stability vanishes where A E crosses AB. The diffe- 
rence between the curves where the perpendicularthrough 
D intersects them gives the righting lever when the beam- 
ends amidships would touch the water. 

If the stability of a vessel for different heights of the 
centre of gravity at the same draught shall be compared, the 
semicircle F! A! E in Fig. 2 is drawn for different heights 
of the centre of gravity, and so are the corresponding 
curves A E in Fig. 3. If then the curve A Bis drawn 
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with another colour the diagram will show at one glance 
the stability qualities of the vessel at this draught for 
consecutive heights of the centre of gravity. If for 
various draughts the curves A B are drawn on a piece of 
tracing paper, say in red ink, and this diagram is laid on 
the top of the diagram showing the curves of gravity in 
black ink, then this double-diagram will give the stability 

ualities of the vessel at any angle of heel for consecutive 

raughts and various heights of the centre of gravity. 
From this diagram can be set off a scale or table showing 
at each draught or displacement forconsecutive heights of 
the centre of gravity ; the angle of heel and momentum of 
stability when the feesecanie amidships touch the water, 
the angle of heel and momentum of stability when it is at 
its maximum, and the angle of heel when the stability 
vanishes. Ifthe height of the centre of gravity should be 
between those heights given in the table the different 
other particulars mentioned above can be found by pro- 
portion. 

It remains to propose a ready method to find in each 
case the height of the centre of gravity. If the vessel has 
a double bottom, and part of it is fitted with a water- 
tight partition fore and aft, she can be inclined by filling 
only one side of the tank. The angle of inclination de- 
pends on the height of the centre of gravity, on the 
draught or displacement of the vessel, and on her shape 
under water, In other words, only one height of oe 





centre of gravity is possible for each draught, and for each 
angle of inclination caused by a constant momentum. It 
is simple enough to calculate for consecutive angles of 
inclination at various draughts, the respective heights of 
the centre of gravity, and to arrange the results in shape 
of a scale or table, provided the inclining moment is a 
constant. Of course these tables have to be calculated 
double, both for use in and with fresh and salt water, 
Are these tables and the tables giving the momentums 
of stability once calculated for an individual vessel, then 
they will enable the captain to find with very little trouble 
and calculation the stability qualities of his vessel at any 
draught and with any cargo. Such tables may serve 
better to settle any dispute about overloading than any 
fixed load line. 

I intended to annex a sketch showing a handy appa- 
ratus to find the angle of inclination, but I am afraid [ 
have already occupied too much space in your valuable 
paper, 

Yours respectfully, 
Hans ScHUvttz, 

2, Cameron-place, Clydebank, Glasgow. 

April 5, 188 


To THE EpITor OF ENGINEERING. 

Srr,—Can you afford me space in your esteemed journa 
to make a few remarks by way of reply to the friendly 
criticism made by yourself and others on my paper on the 
‘Graphic Calculation of Stability ?” 

These mhy be resolved into two questions: First, does 
the method which I have described give a sutticient 
approximation to accuracy? (this, I take it, is the most 
important point) and, second, how does this process com- 
pare in respect of time and labour with other processes ? 

Concerning the accuracy of the process, there are two 
sources of error to be considered : First, the error inherent 
in the process ; second, the errors due to the operator. 

Now as Mr. White pointed out in the discussions on the 
papers by Mr. Denny, Mr. Benjamin, and myself, all 
these new methods which were then brought before the 
meeting are based on the same principle, and I am only 
doing graphically what they do numerically. 

The error necessarily involved in this method is there- 
fore common to all methods which estimate the areas, 
volumes, &c., of curves by averaging a number of sections, 
With a reasonable number of sections this error may be 
reduced to a quantity smaller than can be detected in 
practice either by the scale on a drawing or by actual 
measurement of a ship. 

The personal error due to the operator is common to all 
methods that are or can be used, and that process which 
is simplest, and which involves fewest changes from lines 
to numbers should give the most accurate results, and 
therefore I believe that my method will compare in this 
respect favourably with any other. 

As tothe question of the speed of work, when I wrote 
my paper I could of course only compare it with the process 
then in use, namely, that of immersed and emersed 
wedges. I could not compare it with the new methods 
given by Mr. Denny at this year’s meeting of the In- 
stitute. 

Having now seen these methods, I still think that the 
graphic method which gives with one stroke of the pencil 
the area and either the statical moment or the moment of 
inertia of any element of a curve should be as rapid asthe 
integrator, which must be moved over the curve, the 
numbers read off and multiplied by a suitable multiplier, 
tabulated and otherwise manipulated. 

Iam, yours truly, 
J.C. SPENCE. 

Printing Court-buildings, Newcastle-on-Tyne, 

April 22, 1884. 





CAST STEEL AS A MATERIAL FOR 
CRANKSHAFTS. 
To THE Epitor OF ENGINEERING. 

S1r,—I cannot but consider it unfortunate that you did 
not give my reply to the discussion on the above paper a 
more lengthy report. Mr. Reynolds would not then have 
had the excuse for writing the letter that appeared in 
your last week’s issue. At any rate he would not have 
accused me of not knowing how to make a sound ingot. I 
beg to inform Mr. Reynolds that I do know how to make 
a sound ingot. Perhaps far more so than he has any idea 
of. The examples of ingots shown in my paper were not 
of ingots made by my own firm, neither were they ex- 
amples of ingots made by Mr. Reynolds’s firm. I would, 
however, remind Mr. Reynolds, as I did in my reply, that 
his firm and my own are not the only ones making ingots 
for crankshafts, and I defy Mr. Reynolds or any one else 
to prove that the illustrations I gave were not fair ex- 
amples of the majority of ingots made for such purposes, 
leaving his and my own firm out of the question, as pro- 
bably having had more experience in such matters than all 
others put together. 





Yours truly, 
J. KF. Hatt, 
Sheffield, April 29, 1884. 








PATENT OFFICE PUBLICATIONS. 
To THE EpiTor oF ENGINEERING. 

Srr,—The subject-matter index of patents up to the 
year 1852 is compiled from the titles only, and I under- 
stand that the late special indexing staff were com- 
piling an index from the specifications themselves. 
Perhaps one of the Patent officials will be able to inform 
your readers when this index may be expected, and mean- 
while I would suggest that the specimen copies of those 
subjects which have been already printed, be placed in 
the Patent Office Library for reference. I would also 
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call attention to the subject-matter indexes for 1871-73, 
which are a standing disgrace to the Patent Cffice. 

In reference to the other publications, out of 16 vols. 
of chronological indexes, 5 are out of print; out of 32 
vols. of alphabetical indexes 13 are out of print; out of 
33 vols. of subject-matter indexes 19 are out of print ; out 
of 98 classes of abridgments 65 (two of which are out of 
print) extend — to 1866, and the remainder -— to 
1876, and several subjects, such as building, cutlery, 
machine tools (including lathes, planing, drilling, shaping 
and slotting, forging, &c., machines), glass and glazing, 
&c., are not yet touched. When will all these be carried 
on up to the end of 1883? 

It would also be interesting to know : 

If the cases as reported in the official journal of the 
Patent Office (edited by a barrister) will be accepted, in 
future, in the supreme courts, as is the case with the 
ordinary law reports, which do not necessarily give 
yatent cases, and if the Board of Trade intend to pub- 
fish in that journal reports on trials relating to trade 
marks and designs. 

Believe me, yours truly, 
J. W. Mz 


THE PANAMA CANAL. 
To THE Epiror OF ENGINEERING. 

Sir,—We desire to correct an error which occurs in the 
leading article on the Panama Canal in your issue of 
April 25th. In that article ou state: ‘* By far the 
yreater part of the dredging hitherto done—452,000 metres 
—-has been the work of the large machine made by 
Messrs. Simon and Co., of Renfrew, which, with three 
smaller ones from France, have given great satisfaction.” 

We beg to say that we are the constructors of the 
dredger referred to, as well as of the steam hopper barges 
which attend it. The marked success which this dredger 
has achieved is due in a great measure to the new system 
of driving and supporting the bucket chain, and of 
manceuvring the vessel patented by Mr. Lobnitz and 
adopted in the construction of this dredger. 

Ve are, Sir, yours faithfully, 
LoBNItTz AND Co. 
Renfrew, Scotland, April 26, 1884. 

[We regret that an error has been made in attributing 
the construction of Messrs. Lobnitz and Co.’s large 
dredger to Messrs. Simon and Co. At the same time 
we may state that Messrs. Lobnitz and Co, have kindly 
wromised us a drawing of this dredger, which we hope to 
ilustrate in an early issue.—Ep. Ej 








GEODETICAL OPERATIONS. 
To THE EpITOR OF ENGINEERING. 

S1r,—In reply to Mr. T. Basnett, I may say that the 
next letter of mine on the above subject will explain the 
matter he inquires about. 

I trust in my next, and one on the tides, and one ona 
new seismugraph designed to exhibit prime oscillations 
freed from local earth-shakes, to so pase, minal my former 
letters that the whole theory of geodesy and practical 
geodetical operations will be securely fixed on true bases 
for the future. 

Tam, Sir, yours faithfully, 
G. PINNINGTON. 

23, Chichester-street, Chester, April 28, 1884. 


ELECTRIC TELL-TALE. 
To THE EpiTor OF ENGINEERING. 

Sir,—I have received a copy of the preliminary pro- 
spectus of a company called ‘‘ Webb’s Electric Calcula- 
ting and Check Till Company, Limited,” which purports 
to be formed for the purpose of acquiring the invention 
known as ‘‘Webb’s New Automatic Electric Tell-Tale 
Till.” Inthe prospectus it is stated that Mr. Webb’s in- 
vention ‘has received the high commendation of no less 
eminent electricians than Dr. Siemens and Professor 
Sylvanus Thompson.” 

Will you kindly allow me to state, firstly, that I have 
never expressed any opinion either in favour of or against 
Mr. Webb's invention, for the simple reason that 1 have 
never yet seen anything of it; and, secondly, that the 
use of my name by the persons responsible for the issue of 
the prospectus is entirely unauthorised by me. 

The prospectus also states that ‘‘this remarkable in- 
vention” makes ‘‘ ample provision against dishonest and 
collusive devices.” If this were soI should not need to 
trouble you. 

I an, Sir, yours faithfully, 
Si.vanus P. THOMPSON, 
University College, Bristol, April 28, 1884. 





THE BISMARCK BRIDGE. 
To THE EpiTor OF ENGINEERING. 

Sir,—The inquiry about compression members in the 
bottom ‘‘ boom” of the Bismarck Bridge, in number of 
22nd February, was noticed, but as every engineer in this 
country is familiar with this design and the reasons for 
it, 1 did not take the trouble to explain. As another 
gentleman has taken the trouble to partially do so, I would 
like to make a correction in his explanation. The prin- 
cipal reason for such a compression member is to overcome 
any resistances that may be offered to the motion of the 
bottom or foot of the end post over the rollers, and retain 
it in the proper position under all conditions. There 
are several causes which could cause the end post (inclined 
strut) to change its relative position ; I will not go into 
the detail of this as it would take too much of your valu- 
able space. 

There is no rigid connexion at the ‘‘ hip” or connexion 
of the end post (inclined strut) and top chord (upper 
boom), but at that point both members have a true pin 
bearing and are entirely free to rotate about the pin, 
except as restrained by friction. 








Motion of the end post would not have any injurious 
effect on that joint and must in fact take place under 
temperature and load variations. When the bridge is 
loaded, the top chord is compressed about 4 in. and 
bottom chord extended sometimes under heavy loads as 
much aslin. Thus, motion at the hip is bound to take 
place and a rigid connexion would be actually injurious, 

Respectfully, 


. Gus. C. HENNING. 
New York, March 31, 1884. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
; To THE EpiToR or ENGiNEBRING. 

Si1r,—The result of the meeting to-day to elect a secre- 
tary cannot fail to be regarded as eminently satisfactory. 
The wisdom and propriety of electing the acting secretary, 
Mr. Bache, to the vacant office, even in the face of the 
recommendation of a majority of the Council to appoint 
another candidate, was from the first a foregone conclu- 
sion as soon as it was announced by the chairman that 
Mr. Bache was one of the three candidates finally selected 
by the Council for submisssion to the meeting; that very 
fact being in itself ample evidence that in their opinion 
he (Mr. Bache) was fully qualified for the position. 

Further, the fact that Mr. Bache’s fitness for the office 
was thus endorsed by the Council at once disposed of the 
suggestion made by one or two of the speakers, that the 
election of Mr. Bache would be tantamount to a reflection 
on the Council because other candidates were placed 
higher on the Council’s list. 

It is to be hoped, now that the matter has been decided 
by the unanimous vote of the members, that all will go 
smoothly and well, and that every member of the Insti- 
tution, whether he be member of Council or otherwise, 
will use his utmost endeavour to secure the harmonious 
working of the Society, without which its usefulness and 
efficiency cannot be secured. 

Yours truly, 
A MEMBER. 

Victoria-street, London, S.W., May 1, 1884. 








LAUNCHES AND TRIAL TRIPS. 

THE magnificent saloon paddle steamer Stirling Castle, 
built and engined by Messrs. S. and H_ Morton and Co., 
Leith, for the Leith, Alloa, and Stirling summer pas- 
senger service, underwent her official trial trip on Tues- 
day the 22nd of April. On the measured mile, between 
Oscar Beacon and Inchkeith, on the Forth, she attained 
an average speed of about 16 knots per hour, the behaviour 
of the vessel in every respect exceeding the expectations 
of the builders. She measures 168 ft. by 42 ft. by7 ft. 8in. 
and is fitted with engines of 800 horse-power effective, 
and with a double-ended steel boiler, having four large 
furnaces. 


Messrs. Napier, Shanks, and Bell, Yoker, near Glas- 
gow, on the 25th inst., launched the Gulliver, an iron twin- 
screw tug steamer, built to the order of the Clyde Shipping 
Company for special service. Her dimensions are 125 ft. 
by 21 ft. 6in., and she is to be fitted with the most 
approved appliances for assisting at wrecks, &c., and with 
aset of Messrs. Rankin and Blackmore’s patent twin- 
screw engines of 550 horse-power indicated. 

On April 24th, there was successfully launched from 
the shipbuilding and engineering works of Messrs. 
Oswald, Mordaunt, and Co., at Southampton, a fine iron 
sailing ship named the Ellisland, of 2400 tons register, and 
a carrying capacity of about 3600 tons, built to the order 
of Mr. John Houston, of Liverpool, and of the following 
dimensions: Length, extreme, 314 ft. 6in.; breadth, 
extreme, 41 ft. 3 in. ; depth of hold, 24 ft. 9 in. 


On Thursday, the 24thult., Messrs. Earle’s Shipbuilding 
and Engineering Company, Limited, Hull, launched from 
their yard two iron steam fishing cutters, the Albatross 
and the Pelican, which they have built for the Great 
Grimsby Ice Company. The vessels, which are classed 
100 A 1 at Lloyd’s, are for carrying fish from the Grimsby 
fishing fleet. Their dimensions are as follows: Length, 
133 ft.; breadth, 21.6 ft.; depth of hold, 11 ft. They 
will be fitted by the builders with compound surface con- 
densing engines of 60 nominal horse-power. ‘ 





On Saturday, the 26 ult., there was launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
a handsomely modelled screw steamer named the Swift, 
built to the order of Messrs. W. H. H. Hutchinson and 
Son, of Hull. The leading dimensions and particulars of 
the vessel are: Length between perpendiculars, 210 ft. ; 
breadth, 28 ft.; depth, 13 ft. The vessel has been built 
and designed for the Continental passenger serviée from 
Hull. The machinery is by Mr. Wales, of Hull, upon 
the triple expansion principle, working at 40 lb. pressure, 
and it is estimated that a mean speed of 13 knots will be 
obtained. 


On Saturday, the 26th ult., Messrs. Burrell and Son, 
Dumbarton, Neached the Australia, a handsome steel 
twin-screw steamer of about 600 tons gross measurement, 
built to the order of Captain M‘Farlane, of Ardchannel, and 
specially designed for the Australian coasting and river 
traffic. She measures 150 ft. by 26 ft. by 16 ft., and is 
being supplied with engines of 80 ennnena nominal by 
Messrs. ater Paul and Co., Dumbarton. 





Messrs. S. and H. Morton and Co., Leith, on the same 
day launched aniron screw steamer, named the Briton, a 
vessel of 200 tons gross register, and measuring 110 ft. by 
19 ft. by 8 ft. 6in. Built to the order of Mr. R. Nicole, 


of Havre, she will be supplied by the builders with com- 





pound surface-condensing engines of 30 horse-power 
nominal, 





With the same tide and at the same port, Messrs. 
Marr Brothers and Co. launched the Puffin, a wooden 
— fishing vessel measuring 62 ft. by 16 ft. 6in. by 

t. 6 in. 





On Saturday, the 26th ultimo, a very interesting trial 
trip was made on the Clyde, the vessel being the Arabian, 
a comparatively small twin-screw steamer built for the 
coasting trade, and being fitted with Messrs. Rankin and 
Blackmore’s new patent engines, of the four-cylinder dis- 
connecting triple-expansion twin-screw type, using steam 
of 150 lb. pressure. In an early issue we hope to be able 
to give a full illustrated discription of this new departure 
in marine engines, and the results attained on trial, so that 
it is not necessary to enlarge on the subject at present. 


On Monday, the 28th of April, Messrs. A. and J. 
Inglis, Pointhouse, Glasgow, launched the Saturno, a 
very fine steel paddle steamer of 1600 tons, and measur- 
ing 280 ft. on the water line by 60 ft. in extreme breadth, 
by 124 ft. indepth. Built to the order of Mr. Thomas 
Elsee, of Monte Video, she is intended for passenger and 
mail service on the River Plate. She is of a rather 
novel type, and will be fitted by the builders with their 
patent compound overhead beam engine of 350 horse- 
power nominal, and with hydraulic machinery for load- 
ing and unloading cargo. The fittings will include a very 
extensive electric lighting installation by Messrs. William 
Harvie and Co., Glasgow, who intend to use one of the 
+ angela continuous current dynamo ma- 
chines. 








Messrs. J. M‘Arthur and Co., Paisley, on the same 
day, launched a steel screw steamer of about 520 tons 
gross register, and of the following dimensions : 160 ft. by 
27 ft. by 11 ft.6 in. Named the Strathcathro, and built 
to the order of Messrs. James Hay and Sons, Glasgow, 
she will be supplied by Messrs. Walker, Henderson, and 
Co., Glasgow, with a pair of compound engines having 
cylinders of 24 in. and 48 in. in diameter, respectively, 
with stroke of 30in. Steam of 901b. pressure will be 
provided by a large boiler. 


On Tuesday, April 29, 1884, Messrs. Edward Withy 
and Co. launched from Middleton Shipyard, West 
Hartlepool, an iron screw steamer named the Chester, 
built to the order of the Manchester, Sheffield, and Lin- 
colnshire Railway Company. Her principal dimensions 
are: Length over all, 248 ft. ; beam, extreme, 32 ft. ; 
depth moulded, 15ft. 4in. Triple expansion engines 
will be fitted by Messrs. T. Richardson and Sons, Hartle- 
pool, and are expected to drive her at a speed of 12 knots 
per hour. he vessel is intended for the company’s 
traffic between Grimsby and Hamburg, but is designed 
so as to be equally suitable for their Rotterdam and 
Antwerp trades. 





On Tuesday last, the steamer Regius, built by Messrs, 
Campbell, Mackintosh, and Boustead, of Scotswood, 
to the order of Messrs. R. Conaway and Co., of Liver- 
pool, went on her trial trip. She was tried over 
the measured mile, and attained a speed of 12 knots, 
notwithstanding that she was light. She is a spar- 
decked ship of the following dimensions: Length, 
351 ft. ; breadth, 43 ft. 3in. ; depth, 26 ft. 9in.; and is 
classed 100 Al at Lloyd’s, besides having the Board of 
Trade passenger certificate. Her engines are by the 
Wallsend Slipway Company (Limited), of 1800 indicated 
horse-power, te Mh cylinders of 38in. and 76in. diameter 
by 48 in. stroke ; two double-ended steel boilers 13 ft. 6 in. 
in diameter, and 18 ft. long, having twelve of Fox’s cor- 
rugated flues 3 ft. 3 in. in diameter, and constructed for a 
working pressure of 100 lb. supply steam. 





A steel screw steamer named the Rona, a vessel of 
1400 tens gross register, was launched on the following 
day by Messrs. Barclay, Curle, and Co., Whiteinch, 
Glasgow, her dimensions being 240 ft. by 32 ft. by 22 ft. 
9in. She was built to the order of the Leith, Hull, and 
Hamburg Steamship Company, and will be provided 
with compound direct-acting engines of 200 horse-power 
nominal, and steel boilers. 


Also on the same day, Messrs. Aitken and Mansel, 
Whiteinch, launched a handsome saloon paddle steamer 
named the Duchess of Connaught, a vessel measuring 
190 ft. by 26 ft. by 94 ft. Built to the order of the London 
and South-Western and the London, Brighton, and South 
Coast Railway Companies, she is intended for their 

assenger service between Portsmouth, Ryde, and Stokes 

ay. She has a gross tonnage of 1200 tons, and is caleu- 
lated to attain a high rate of speed. Messrs. John and 
James Thomson, Glasgow, are supplying the machinery. 

Messrs. Robert Duncan and Uo., Port, Glasgow, on 
29th ultimo, launched a three-masted sailing ship, named 
the Galatia, a vessel of 1700 tons net register, and measur- 
ing 255 ft. by 39 ft. 6in. by 23ft. 6in. She was built to 
the order of Messrs. Collins, Caird, and Co., Greenock, 
and is intended for the East Indian trade. 





Messrs. Cochran and Co., Birkenhead, have just com- 
pleted two twin steam launches for Brazil, to the order 
of Messrs. Alfred Booth and Co., Liverpool. They are 
named the Leao and Urso, are built of steel throughout, 
fitted with awning deck, and finished in a very high-class 
style, so as to be suitable for passenger service. The 
principal dimensions are: Length, 40ft.; beam, 10 ft. ; 
depth, 5ft. The engines are of the inverted direct-acting 
high-pressure type, with single cylinders 10in. in dia- 
meter by 12in. stroke, and with a tubular boiler. 
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NOTICES OF MEETINGS. 

Tue InstTiTUTION oF CiviL ENGINEERS. — Tuesday, May 6th, at 
8 p.m,, paper to be read with a view to discussion: ‘‘ The Anti- 
septic Treatment of Timber,” by Mr. S. B. Boulton, Assoc. C.E. 
Friday, May 9th, at 7 p.m., Students’ meeting. Paper to be read 
and discussed ; ‘‘On the Electric Light,” by Mr. A. R. Sennett, 
Stud. Inst, C.E. 

Society or ENGInEERS.—Monday, 5th of May, at the Westminster 
Town Hall, Caxton-street, Westminster, a paper will be read on 
“The Engineering of Malting,” by Mr. H. Stopes. 

Tue Society oF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
Thursday, May 8th, at 25, Great George-street, at 8 p.m., when 
the following paper will be read: ‘On a Method of Eliminating 
the Effects of Polarisation and Earth Currents from Fault Tests,” 
by Henry C. Mance, S.T.E., Memb., with some supplementary re- 
marks and illustrative experiments. 
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THE INDIAN PUBLIC WORKS 
DEPARTMENT. 

Mvcu has been written during the past few years 
regarding the Public Works Department of India, 
yet the prospects of advancement in it seem little 
understood by those who seek employment in its 





ranks. Not satisfied with such men as are usually 
turned out by engineers’ offices in England the 
Government of India thirteen years since established 
a college of engineers for their own service. With 
what a flourish of trumpets this college was inau- 
gurated and what glowing prospects were held out 
to the men passing through it we all remember, and 
how the professional character and attainments of 
those who had previously entered the Indian service 
were vilified with the object of proving the neces- 
sity for a college is now a matter of history, but 
the men who joined through Cooper’s Hill have 
already found out that all that glitters is not gold. 

The prospectuses and advertisements freely issued 
by the college at the outset gave as the average rate 
of promotion that which held good during the years 
previous to its foundation, thereby implying that a 
similar rate might fairly be expected in the future, 
but the fact was carefully concealed that the pro- 
motion which held during the decade 1862-72 was 
altogether abnormal and was due to the rapid 
augmentation of the staff of the department owing 
to the large demand for public works which sprang 
up when the country quieted down after the mutiny 
of 1857, and to meet the policy of constructing 
canals and railways by the State; which policy was 
initiated by Lord Lawrence and worked out by 
Lord Mayo, and contemplated an expenditure of 
at least ten millions annually on reproductive 
public works. For years also the college prospec- 
tuses continued to state that 10 rupees were about 
equivalent to 1l., although from 1872 the India 
Office have been paying furlough allowance and 
pensions at a reduced rate, which has steadily been 
declining and for the current year stands at 1s. 73d. 
per rupee, or an equivalent of 12.3 rupees per 1l., 
showing a loss of over 25 per cent. Besides this 
heavy depreciation in the value of the rupee the cost 
of living in India has materially increased, owing 
to the greater facilities of communication, and it 
is not too much to say that the salaries of engineers 
are now on the whole 20 per cent. less in value 
than they were in 1870. 

To meet the requirements of a more active 
public works policy the strength of the depart- 
ment was raised from 413 engineers in 1865 to 1000 
in 1877 ;* in the meantime, however, the Govern- 
ment of India changed its policy, and a reduction 
of the department was decided on which was carried 
out in 1879 by the enforced retirement of over 200 
civil engineers, and a few staff corps officers. It 
must be remembered that in this matter civil 
engineers alone suffered. No Royal Engineers 
were removed from the department, although the 
Government resolution ordering reduction directed 
that all classes should be reduced in proportion to 
their numbers, and the few staff corps officers who 
were sent back to military duty were at once pro- 
vided with staff appointments of equal value to 
those they had held in the Public Works Depart- 
ment. But while these reductions were being 
carried out Government had to fulfil its engage- 
ments with the students of Cooper’s Hill College, 
the result being a plethora of the lower grade of 
assistant engineers and a congestion of promotion 
not easy to remedy. 

We have been at some pains to take out the 
average ratio of promotion ‘of the engineers now in 
the department, this we give in the form of a Table : 
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This table shows the steady falling off in the 
rates of promotion in spite of the last figures in each 
line being vitiated by the promotions due to altera- 





* These figures refer to the Bengal Presidency alone. 





tion and rearrangement of numbers in grades in 
1880 and 1881, and its significance will be more 
apparent when taken in conjunction with the average 
time spent in their present grades by the six senior 
men in each rank as they stood on the Ist of 
January of this year. In taking these six senior 
men (one from each separate list into which the 
staff is divided) we have only taken the names of 
those who have not been passed over, and there- 
fore may be assumed as next for promotion. 

The senior executive engi- 
neers, 2nd grade, have 
spent aes nea = 

The senior executive engi- 
neers, 3rd grade, have 
spent oo a ee os oe be 

The senior executive engi- 
neers, 4th grade, have 
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It thus appears that the average time according 
to present rates of promotion at which the rank of 
1st executive engineers may be expected is 20 years, 
against an average of 12 years taken by the men at 
present in the chief and superintending engineer 
classes to attain the same position, and an average 
of 15} years taken by the present incumbents of 
the grade. It may be asked, is the present average 
likely to continue? We think not, and that the 
rate will be much slower still, for the disappearances 
from the department from deaths and retirement 
are a very small percentage compared with what is 
necessary to keep up a moderate flow of promotion. 
No retirements take place except from superannua- 
tion, as the pension rules are practically inoperative, 
being those laid down for a totally different class of 
public servants, and wholly unsuited for civil engi- 
neers. Taking all circumstances into consideration 
we believe that the rank of executive engineers Ist 
grade cannot in the future be expected in less than 
24 years, and therefore that many can never reach 
the grade. 

Next we will consider the Department of Public 
Works in a pecuniary light. Noone cares to ex- 
patriate himself and expose his constitution to 
serious risks and certain deterioration for a bare 
subsistence. Such a climate as that of India is 
only faced in the hope of saving a sufficiency for a 
comfortable old age, if one is lucky enough to live. 
Taking the average time above indicated to reach 
the highest executive grade and a limit of 30 years’ 
service, and in that time only allowing for four 
years’ leave on half-pay, we find the average salary 
drawn does not exceed 6936 rupees per annum, with 
a maximum possible pension under existing rules 
of 4000 rupees per annum. These figures look im- 
posing until converted into sterling at the present 
rate of exchange, but an average salary for 30 years 
of 563]. with a maximum pension of 325/. is hardly 
sufticient, in our opinion, to induce men of average 
intelligence to undergo an expensive training in 
order to obtain them. 

Yet another point to be considered, and it isa 
most serious one, is the inequality of treatment 
accorded to civil engineers as compared with 
military men doing the same work. We have 
many times brought this question before our 
readers, and Mr. Carbutt, M.P., with other 
gentlemen in England, have striven hard to get 
the injustice rectified, but as yet without appreciable 
effect. The Government of India are lavish enough 
of promises when circumstances cause them to 
need an extra supply of engineers, but they are 
slow to perform. The solemn assurance given as 
long ago as October, 1869, that all engineers would 
be treated with perfect equality, remains at the pre- 
sent time, after a lapse of nearly fifteen years, unful- 
filled. Successive viceroys and secretaries of state 
have acknowledged the grievances, and the present 
Secretary of State in March, 1883, sent a despatch 
to India proposing modifications in existing rules 
that would go far towards satisfying the reasonable 
claims of the civil engineers, but as yet no action 
has been taken on it, while a series of jobs as 
regards the promotion of military men have been 
perpetrated which, if publicly known, would make 
any sane man hesitate before joining a service in 
which such doings were possible. 


PRIVATE BILL LEGISLATION. 
BeErorE the Lords’ Committee on the Manchester 
Ship Canal scheme, Mr. Jacob Bright and Mr. 
Slagg, parliamentary representatives of Manchester, 
have given evidence to show how widespread 
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among their constituents was the feeling in favour 
of the scheme and how much it was counted upon, 
if authorised and carried out, to enable the 
district to hold their own in the very sharp compe- 
tition which their particular industry was expe- 
riencing in all parts of the world. They also spoke 
confidently as to the ease with which the capital 
could be raised and as to the ultimate commercial 
success of the undertaking. The land valuers were 
next called, but nothing of importance arose out of 
their evidence. They were succeeded by Mr. 
Bromley, locomotive engineer, who gave evidence 
as to the insignificant effect which the proposed 
alteration of gradient on the deviated railways 
would have upon the traffic running over them, 
summing it up as resulting in the loss of a few 
seconds of time and the expenditure of a few 
extra shovelfuls of coal. This witness spoke with 
authority, having, when locomotive superintendent 
on the Great Eastern Railway, made some very 
successful experiments, noticed in our columns (see 
vol. xxix., page 66) in the working of heavy trains 
for long distances with gradients similar to those in 
question. The cross-examination which followed 
was not of a very severe description, and as it was 
desirable to shorten the proceedings as much as 
possible no further evidence was tendered by the 
promoters upon this point, and with this their case 
was concluded. 

The opposition of the Mersey Docks and Har- 
bour Board has been the first entered upon. 
Captain Eads, the distinguished American engineer 
of St. Louis Bridge and Mississippi improvement 
fame, was called, but, being obliged to return to 
America, was allowed to give his evidence on be- 
half of that body before the promoters’ case was 
finished. He was of opinion that the estuary 
works would have a most injurious effect upon the 
bar and the lower part of the river, and that such a 
dangerous experiment should not be permitted to 
be made, but if such a work as the formation of a 
ship canal to Manchester was a necessity he con- 
sidered that the only safe form in which it could be 
carried out was the prolongation of the canal to the 
deep water at Garston, thus leaving the estuary un- 
touched, and dispensing with all the training works 
and the contingencies arising therefrom. <A glance 
at the map, however, shows the impracticability 
of this suggestion; its obviously great cost and 
serious interference with towns, canals, rail- 
ways, and other communications render its further 
consideration unnecessary. Captain Graham Hills, 
R.N., the marine surveyor of the Board, repeated 
his evidence of last year in support of the points to 
which the cross-examination of the promoters’ 
witnesses has been directed. He also doubted the 
usefulness of the estuary works should they be 
carried out, for he was of opinion that they would 
not be found sufficient to render the navigation 
either easy or devoid of danger, and that it would 
be extremely difficult and costly to maintain any- 
thing like the necessary depth of water for the pro- 
posed traffic. 

Mr. David Stevenson, an engineer who has had 
much experience and is a great authority upon 
works affecting navigable channels, stated that in 
the case of the River Lune which had come under 
his observation, he had found that the construction 
of a training wall had led to the accretion of sand 
behind it to a very considerable extent, and he 
considered that a similar result would inevitably 
follow the formation of the proposed channel by 
similar means through the estuary of the Mersey; 
in cross-examination, however, it was elicited 
that though this effect took place upon the 
banks on one side, yet on that opposite a consi- 
derable scour had resulted, which had equalled the 
accretion spoken of, so that the sectional area of 
the river had remained practically unaltered. 

In the Commons the Bills of the Lincoln and 
Skegness Railway and of the Chester and Connah’s 
Quay line of the Manchester, Sheffield, and Lincoln- 
shire Railway Company, have both, in spite of the 
determined opposition met with, been passed by their 
respective committees. In fact, so far the session 
has been remarkable, no Bill without a competing 
scheme has as yet been rejected, and where there 
have been two competitors one has been successful. 

The Hybrid Committee, of which Colonel Stanley 
is chairman, appointed to consider the Parks Rail- 
way Bill of the Metropolitan Company, have 
commenced their proceedings. Mr. Littler, Q.C., 
made the opening speech for the promoters, in 
which he dwelt upon the great conveniences for 
travelling which the line would afford to the 


enormous population of the district in the neigh- 
bourhood of Edgeware-road. He laid great stress 
upon the fact that the permission to traverse the 
parks would only be given upon the carrying out 
by the company, at their sole cost, of important 
street improvements in Westminster, which would 
be a great public benefit. He stated that the oppo- 
nents to the Bill were sundry tradespeople in the 
Edgeware-road who objected either to their premises 
being taken or their businesses interfered with dur- 
ing the progress of the works by the necessary 
partial stoppage of the streets; there were also 
some landowners whose property would be taken 
or prejudicially affected, and the District Railway, 
whose undertaking might possibly be injured 
through loss of traftic arising from the competition 
which would be set up. There were also those senti- 
mental people who did not like the proposed in- 
vasion of the parks by railways, and he wound up 
by asking the Committee whether such opponents 
should place a bar in the way of a great public im- 
provement which could be carried out by no other 
means. Sir E. Watkin then gave evidence and 
explained generally the nature of the scheme and 
its advantages. In cross-examination, he stated that 
putting aside the traffic arising at each end of the 
line, which already had railway accommodation, 
he considered that the chief sources of traffic would 
be the pedestrians in the parks, and the popula- 
tion in the districts comprised within the areas of a 
circle drawn with the stations at Marble Arch and 
Albert Gate as centres, and with radii of one 
mile each, and said that this was sufticiently 
obvious to any one looking at the map hanging 
in the Committee room. There was unfortunately no 
scale upon the map in question or it might have 
been more clearly elicited that such districts, each 
of an area of about three square miles, would in- 
clude each four stations on existing metropolitan 
lines with which their centres would be in competi- 
tion, and parks and open spaces from which no 
tratlic would arise, varying in area from three- 
quarters to one square mile, while the two stations 
themselves are but three-quarters of a mile apart. 
Sic Edward admitted that the traftic between Pad- 
dington and Westminster was by no means so great 
as on some other portions of the system, but he con- 
sidered that the traftic to be derived from the areas 
he had mentioned could not be otherwise than very 
large. He also thought that it would not be a con- 
venient way of working to make a junction at West- 
minster as suggested by the House of Commons, but 
that an interchange passage was much preferable 
(though he did not state that the length of this 
could hardly be less than 250 yards): at Edgware- 
road he thought the junctions would be worked 
over, though it was not found convenient to work 
over the junction at Baker-street, which takes 
all the traftic from St. John’s Wood and Harrow. 

We have now to deal with the Bills in Group 1. 
The first Bill in this group taken before the 
Committee of which Sir Joseph Bailey is chair- 
man, is that of the LondonCentral Electric Rail- 
way. The works proposed to be executed consist 
of four railways; Nos. 1, 3, and 4 form a con- 
tinuous line two miles long commencing by a junc- 
tion with the authorised Waterloo Electric Railway 
at Northumberland Avenue, thence it passes along 
the course of the authorised new street proposed to be 
constructed by the Metropolitan Board of Works be- 
tween St. Martin’s Church and New Oxford-street, 
thence along Holborn, Charterhouse-street, and 
Snow-hill (thus avoiding the Viaduct), and New- 
gate-street, terminates near the General Post Office. 
No. 2 (28 chains long) is a branch from the main 
line near Dudley-street to the Regent Circus, Picca- 
dilly, also following the course of one of the Metro- 
politan Board of Works’ new streets. There are to 
be twelve stations placed at about equal distances, 
and the estimated cost is about 400,000I., of which 
engine house and engines are taken at 12,0001. 

The distinguishiug feature of this scheme is that 
it will be worked by electricity generated by a 
steam engine of 750 horse-power, located near 
Holborn Circus, the current being conducted by a 
central rail to the cars which will each be furnished 
with a dynamo of 80 horse-power as a maximuin. The 
size of the proposed tunnel is 15 ft. wide and 8 ft. 
high as a minimum, and the rails will be at depths 
below the surface varying from 17 ft. to 36 ft.; the 
maximum train will be fivecars, each carrying twenty- 
seven passengers, and it is stated that they can be 
run at minute intervals at a maximum speed of ten 
miles per hour. The special advantages claimed 





for the use of electricity as the motive power are 





principally freedom from noxious vapours and 
dust, because no ballast is to be used ; economy 
of working, because each car will only take as 
much as is required to move it at the given speed, 
and will, therefore, only make an average demand 
upon the central source, and, therefore, while 
at one time 40 horse-power may be required, at 
another, while descending a gradient, none. These 
advantages are stated to be certain, it being aftirmed 
that the working experience derived from the Port- 
rush Railway, six miles long, as well as from the 
short lines constructed in Paris and Berlin, fully 
justify the opinions that have been formed as to 
the capabilities and success of the proposed line. 
The Metropolitan Board of Works oppose because 
they consider that the sites of their proposed streets, 
to be cleared at a great cost to the ratepayers, 
should not be occupied by a trading company with- 
out adequate payment. They are also of opinion 
that if railway communication is desirable along 
that route the ground should not be permitted to 
be occupied by ascheme, the works of which are pro- 
posed to be constructed of abnormal dimensions, and 
unsuited to any other mode of propulsion than that 
proposed, a system which, in their opinion, has not yet 
passed out of the experimental stage, the lines which 
had been brought forward as examples being little 
better than toys, and wholly unsuited for such a 
traftic as is absolutely necessary to give any satis- 
factory return upon the money invested. After 
some deliberation the Committee rejected the Bill. 








RAILWAYS IN SOUTH AUSTRALIA. 
THE railway system of South Australia is now 
gradually assuming a respectable importance. In 
1873, there were 193 miles in operation; in 1878, 
this total had been carried to 449 miles; and in 
1882 to 945 miles. The number of passengers 
carried in 1873, was 529,362; in 1878, 2,202,951 ; 
and in 1882, 3,433,560. The aggregate weight of 
the goods carried in 1873 was 273,055 tons; in 
1878, 533,270 tons ; and in 1882, 756,999 tons. 
There was thus an increase during the ten years 
ending with 1882 of 389 per cent. in the mileage, 
of 548 per cent. in the passenger trattic, and of 
177 per cent. in the goods trattic. As regards 
the revenue acquired upon the South Australian 
Government Railways, it amounted in 1873 to 
1424271. ; in 1878, to 276,9951. ; and in 1882, to 
460,110/. The aggregate expenditure made upon 
the South Australian Government lines to the close 
of 1882 was as follows: Way, works, and buildings, 
5,538,1691. ; rolling stock, 747,3291.; and ma- 
chinery and plant, 46,645/. ; making an aggregate 
outlay of 6,332,143/. This sum included 616,4921. 
spent in the construction of lines not fully com- 
pleted, the cost of 945} miles completed and in 
operation at the close of 1882 being taken at 
5,715,6511., being at the rate of 6047/. per mile. 
Of these 945} miles of line, 283} miles are 


constructed upon a 5 ft. 3in. gauge, and 
664 miles on a 3ft. Gin. gauge. Of the whole 


expenditure made on the South Australian Govern- 
ment lines to the close of 1882, 5,954,7191. was 
raised by loans, and 377,424l. was derived from 
the general revenue of the colony. The lines of 
South Australia may be divided into two groups: 
First, locomotive lines, and, secondly, tramway 
lines. The rolling stock on each line at the close 
of 1884, including engines, tenders, carriages, 
trucks, cattle, and sheep vans, &c., was as follows : 
Locomotive lines—Port Adelaide and Northern, 
1457 vehicles; Port Pirie, Terowie, and Quorn, 
642 ; Hamley, Wakefield, Wallaroo, and Snowtown, 
327; Great Northern, 407 ; Rivoli Bay and Mount 
Gambier, 99; and Kingstonand Tatiara, 194; making 
a total of 3126 vehicles. Tramway lines—Strath- 
albyn, Goolwa, and Victor Harbour, 105 vehicles ; 
Port Broughton and Barunga Range, 42 ; Kadina, 
Wallaroo, and Moonta, 179 ; Port Germain Jetty, 
29; makinga total of 355 vehicles. Thecombined roll- 
ing stock upon all the South Australian Government 
lines at the close of 1883, comprised 3481 vehicles, the 
corresponding stock at the close of 1882 having been 
3101 vehicles. The net profits realised upon the 
various lines from their opening to the close of 
1882 is estimated at 897,430. Four of the lines 
were worked at a profit, but the Rivoli Bay and 
Mount Gambier, the Kingston and Tatiara, the 
Strathalbyn, Goolwa, and Victor Harbour, and the 
Port Broughton and Barunga Range lines have 
been worked at a loss; at any rate, this was the 
case up to the close of 1882. 

The first locomotive railway constructed by South 
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Australia was that connecting Adelaide with Port 





Adelaide, 74 miles inlength, This line was opened 
for traftic April 22, 1856, and its extension to the 
Semaphore, an additional distance of 1? miles, was 
opened January 7, 1878. The north line was 
opened to Salisbury, 124 miles, January 21, 1857 ; 
to Smithfield, 18} miles north of Adelaide, June 1, 
1857; to Gawler, 24? miles, October 5, 1857 ; to 
Kapunda, 47? miles, August 13, 1860; and thence 
to the north-west bend of the River Murray, 
111 miles from Adelaide, September 3, 1878. At 
Roseworthy, a few miles beyond Gawler, the line 
turns off to the north-west as far as Hamley. Here 
it branches off to the right and runs in a northerly 
direction till it joins the Great Northern line at 
Quorn, about 16 miles north of the head of 
Spencer’s Gulf. The number of intervening 
stations on this route is 32. From Quorn the line 
runs nearly due north to Farina, 198} miles beyond 
Port Augusta and about 450 miles north of Ade- 
laide. The greatest height above the sea level on 
this line is attained at Gumbowie, 145 miles north 
of Adelaide, viz., 1975 ft. At Hamley Bridge 
444 miles north of Adelaide, the northern line 
branches off to the westward to Balaklava, Port 
Wakefield, Kadina, Wallaroo, and Moonta Bay, 
thus connecting the city with the principal towns 
and mining districts at the head of Yorke’s Penin- 
sula. Another branch of the north line traverses 
the country from Petersburg to Port Pirie. Its 
general direction is from east to west ; but it makes 
several detours so as to touch at Yongala, James- 
town, Caltowie, Gladstone, Huddlestone, Crystal 
Brook, and Warnertown. The Strathalbyn line 
is worked by horse-power. It was opened to 
Middleton February 23, 1869, where it is connected 
with the coast line running from Goolwa to Victor 
Harbour. The entire length, including the latter, 
is 315 miles. The Kingston line connects that town, 
situated on the south-east coast, with Border Town. 
Its length is nearly 110 miles. It runs almost due 
east for about 60 miles, and then, turning abruptly 
to the north, it is carried in that direction near to 
and parallel with the eastern boundary of the pro- 
vince of Tatiara. Thence it is ‘carried in a north- 
westerly direction to Border Town. It was opened 
to Narracoorte, 52} miles, July 22, 1876 ; to Tatiara, 
96 miles from Kingston, September 21, 1881 ; 
and to Border Town, July 14, 1883. There are ten 
intermediate stations. The Rivoli Bay; line con- 
nects Beachport with Mount Gambier, a distance 
of 51} miles. It was opened May 19, 1879. Its 
general direction is south-eastern, and there are 
three intermediate stations. The Adelaide and 
Nuirne line was opened to Aldgate, 214 miles, 
March 14, 1883, and to Nairne with a branch to 
Mount Barker, November 27, 1883. Its entire 
length is 38 miles. It is carried by a circuitous 
course over the range of hills south-east of Ade- 
laide, and at the Mount Lofty Station attains a 
height of 1611 ft. above the sea level. It is in- 
tended to continue this line to the eastern boun- 
dary of the colony, and it is expected that by this 
means Adelaide and Melbourne will be connected 
by railway before the opening of an International 
Jubilee Exhibition, to be held in Adelaide in 1887. 


THE PHILADELPHIA ELECTRICAL 
EXHIBITION. 

France, England, Austria, and Prussia have 
all had electrical exhibitions, and in this respect 
have taken the lead of the United States, although 
in the latter country electricity has found a much 
readier welcome and more rapid extension than in 
Europe. It is, therefore, nowise surprising to 
find, then, that the many’ inventors and manufac- 
turers in the States are arranging for an interna- 
tional display to be held this autumn in Phila- 
delphia, where they may compare the merits of 
their respective apparatus, and see them side by 
side with foreign manufactures. It is running no 
risk to prophecy that the Exhibition will be a suc- 
cess in a land where the names of Bell, Edison, 
Brush, Maxim, and a crowd of other electricians 
are household words, and where their productions 
are to be found atevery turn. Although the forth- 
coming show is promoted by private enterprise, 
being under the auspices of the Franklin Institute, 
yet it has received the sanction of the Government, 
and its claims are being urged by the United States 
representatives in Europe. The meeting of the 
American Association for the Advancement of 
Science will be held this year in Philadelphia, 
while, as the British Association is to pay a visit 
to Montreal, it may be expected that many of its 











members will extend their journey to the same 
city, and thus there will be gathered many of the 
most distinguished men of science of the two great 
Anglo-Saxon countries. 

On page 388 we publish a view of the building, 
for which we are indebted to the Electrical Review, 
New York. The main structure has a length of 
283 ft. and a breadth of 160 ft., and is flanked with 
a tower 60 ft. high at each corner. One central 
arch of 100 ft. span and 200 ft. in length will cover 
the greater portion of the space, while two smaller 
ones, having a space of 30 ft. each, and running 
parallel to it, will connect the towers. The build- 
ing will have double story apartments at its ends, 
with stairways leading into the towers, which will 
have three stories. The remainder of the ground 
will be ‘inclosed by a large triangular building one 
story in height joined to the main hall. The diffe- 
reut groups into which the exhibits are to be 
divided will consist of (1) apparatus for the produc- 
tion of electricity; (2) electric conductors ; (3) 
measurements ; (4) application of electricity for (a) 
small powers and (b) large powers; (5) terrestrial 
physics ; (6) historical apparatus ; and (7) educa- 
tional and biographical. No medals or diplomas 
will be given, but the reports of the judges in each 
department will be given after the fashion of a jury, 
and will be a statement of the facts as to the size, 
speed, force, energy, resistance, and any other 
features of the exhibits which may call for mention. 

Many responses have already been received to 
the first circular issued, and a second is now being 
distributed giving the names of the members of the 
committee of arrangements, and of the special com- 
mittees, and the instructions for the free entry of 
goods through the Customs. There can be little 
doubt that many inventors on this side of the 
Atlantic will avail themselves of this opportunity 
of bringing themselves before the American public. 
There the average capitalist is not endued with the 
suspicion and timidity which prevails in older 
countries, and a really good and useful article finds 
aready sale on its merits, and does not need the 
excessive pushing which is necessary here, except at 
remote intervals, when the investing public has a 
temporary fit of enthusiasm. 


THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel In- 
stitute is during the present week being held at 
the hall of the Institution of Civil Engineers, 
which has, as usual, been liberally lent for the 
purpose. The proceedings commenced on Wed- 
nesday morning, with the presentation of the report 
of the Council, the President, Mr. B. Samuelson, 
M.P., F.R.S., being in the chair. After this the 
Bessemer gold medals for 1884 were presented to 
Mr. E. P. Martin, of Dowlais, and Mr. E. Windsor 
Richards, of Eston, both well known for their 
labours in connexion with the development of our 
steel manufactures. These gentlemen briefly re- 
turned thanks for the honour conferred on them 
in appropriate terms; Mr. Richards expressing 
his regret, which must have been shared by all 
present, at the loss the meeting sustained by the 
absence of Mr. Sidney Thomas, whose name he 
considered occupied the highest place of honour in 
the recent history of the development of steel 
making; and who, he hoped, soon to see again 
taking an active part in the proceedings of the In- 
stitution. Sir Henry Bessemer then added a few 
words of graceful acknowledgment to those who had 
worked so hard and so successfully in the introduc- 
tion of the basic process of steel manufacture. 

There were six papers set down in the list for read- 
ing, the President announcing that a seventh had 
been subsequently added. This was a contribution 
by Mr. Walter R. Browne on ‘‘ Iron and Steel Per- 
manent Way,” and was the first paper read on 
Thursday morning. 


Tue Use oF Raw Coat In THE Briast FuRNACE. 

Mr. I. Lowthian Bell’s paper ‘‘On the Use of 
Raw Coal in the Blast Furnace” was the first taken 
on Wednesday, and was followed by a lively dis- 
cussion. We commence the publication of this paper 
in full on page 378. Mr. C. Markham, in criticising 
Mr. Bell’s contribution, said that he considered the 
instances given comparing the consumption of coal 
and coke in locomotive practice as quite worth- 
less, as it is impossible to allow for the varying con- 
ditions common to all such trials. Coal is used to 
a great extent for the blast furnaces in Derbyshire. 
When coal is used it leads to a distinct economy, 





and he thought coal was best. In Derbyshire, how- 
ever, it must be remembered that the furnaces are 
generally low, and the coal therefore is not so liable 
to be crushed. But in many cases the furnaces are 
being built larger, and the use of coke is gaining 
ground. Formerly the blast was lower, about 2 lb. 
to 3lb., but now 6 lb. is being used, which leads to a 
greater consumption of fuel. Formerly there had 
been a difficulty owing to the collection of tar in 
the pipes, but with the higher pressure of blast this 
disappeared, and now they are only troubled by 
dust accumulating in the mains. 

Mr. Smith corroborated what Mr. Markham had 
said about the disappearance of tar with increased 
blast, but with regard to the fuel required his 
experience differed entirely from that of the last 
speaker. The blast he used in 1880 was 3 lb. and 
in 1882 it was4 1b. The following are the respective 
weights of coal used in smelting 1 ton of pig for the 
times specified : 
tons ewt. + 


1880, June 4 
ROG xcs ae ree eas 2 5 3 
1881, June... aad a ‘as 2 3 38 
) re Sas ii +s 2 5 3 
1882, June ica aa sie ye 119 $ 
ate “saa foe ies ea 2 0 2 
1883, June... sas as at 2 0 2 
Dec. 2 0 2 


With increased pressure of blast an addition of 
temperature of from 600 deg. to 900 deg. Fahr. was 
used and resulted in saving 5 cwt. of coal per ton 
of metallic iron turned out. A mixture of one- 
eighth coke and seven-eighths raw coal was used. 
The speaker pointed out that the use of coal or 
coke depended very much on local considerations. 

Mr. C. Cochrane followed with a long written 
criticism on Mr. Bell’s contribution. He com- 
menced by reference to a paper sent to the Institu- 
tion by Mr. J. M. Hartmann, of Philadelphia, in 
which the mode of dealing with anthracite, and 
its intractable character, were pointed out. Since 
that paper was read further experience has been 
gained, the result of which is to reduce the 
diameter of the bosh, to enlarge that of the 
hearth, and to compensate for reduced capacity by 
increasing the height to 90 ft. The object is to 
prevent as far as possible the formation of accumula- 
tions of anthracite at the angles and sides of the bosh. 
If only circumstances would permit, the wish evi- 
dently exists to get rid of the sloping sides of the 
bosh altogether, and to make the furnace really 
vertical from throat to base. In the enlargement 
of the hearth the risks of the bricks floating, if 
vertical joints are employed, is greatly increased. 
To meet this Mr. Hartmann has adopted a very in- 
genious arrangement of joint. Instead of adhering 
to the customary method—the old-standing prac- 
tice of constructing the hearth with a flat bottom— 
he has introduced one with a concave surface. A 
modification of the latter system was once adopted 
with success in which the flat bottom was retained, 
the bricks having a radial inclination. This in- 
volved a distinct form of brick for every line of 
bricks in the half section. 

Some such precaution will be absolutely neces- 
sary in future blast furnace practice in our own 
country, where considerable enlargement of hearths 
is in contemplation. The speaker went on to say 
that on the subject of the employment of coal in 
lieu of coke in blast furnaces, it is quite true that 
coal gas does neither good nor harm in its escape at 
the funnel head of a blast furnace, whether the 
latter be closed or open, whether it be unburnt or 
burnt, and he quite concurred with the author of the 
paper that the low temperature of escaping gases is 
mainly due to absorption of heat in their evolution. 
In the example given in the paper of the Scotch fur- 
nace using coals, although 75 ft. high nominally, it 
was only working at a height of 63 ft. practically, its 
capacity was thus greatly reduced. The carbonic acid 
he believed to be removed by absorption of carbon in 
consequence of its evolution from reduction of the 
hydrogen and carbon and disengagement from lime- 
stone being performed in the presence of red-hot coke. 
The limit of two volumes of carbonic oxide and one 
of carbonic acid, beyond which any further excess of 
carbonic acid prevents reduction of ore, need not 
be taken into consideration, as in furnaces of 
34,000 cubic feet capacity this limit is not yet 
reached,—there are still 2} volumes of carbonic 
oxide to 1 of carbonic acid, whilst in furnaces of 
20,600 cubic feet capacity this proportion rises to 
3} volumes of carbonic oxide tol of carbonic acid. 
To be more precise the following are two analyses 
of escaping gases ; 
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Thirteen Months’ Average ; 
Furnace of 20,600 cubic 
feet Capacity. 


Seventeen Months’Average; 
Furnace of 34,000 cubic 
feet Capacity. 


60.55 
8.76 


60.32 
11.65 
26.92 


1,11 
100.00 


Nitrogen ... 
Carbonic acid 
Carbonic oxide ... 
Hydrogen... 


The larger furnace consumes about 19 ewt. of coke, 
the lesser about 22 ewt., per ton of pig iron. 

It was not, Mr. Cochrane considered, necessary 
to suggest the interposition of hydrogen in the 
Scotch furnace, to explain the appearance of a 
larger proportion of carbonic acid than actually 


appears. The moisture entering the furnace with 
the blast is all decomposed, the hydrogen being 
set free and carbonic oxide is generated by contact 
with the hot coke; and as hydrogen it emerges 
unaltered from the furnace, and must be accounted 
for as a heat absorbent. In actual experience of 
the use of coal at Woodside iron works, changes 
were sometimes made from coke to coal and from 
coal to coke. The practice invariably followed is 
to substitute unit per unit of fixed carbon. 

In reference to Mr. Bell’s analyses of gases, 
taken from the hearth of the Scotch furnace, Mr. 
Cochrane thought some suspicion must attach to 
the condition under which the gases were collected. 
The hydrogen is about twice as high as is usually 
found in a Cleveland furnace using about 22 cwt. 
of coke per ton of iron. The 1.40 carbonic acid 
which is shown to exist should not be there at all— 
unless the conditions were abnormal—for the ex- 
istence of carbonic acid in the hearth of a blast 
furnace made normal conditions impossible. It has 
been established by direct experiment that, at the 
normal temperature of the hearth of a blast furnace 
carbonic acid is dissociated, and that the curious 
anomaly is presented that the temperature gene- 
rated by carbon burnt into carbonic oxide is much 
higher than that obtainable by carbon burnt into 
carbonic acid, whilst the quantity of heat developed 
by the higher oxidation is, as is well known, so 
greatly superior to that developed by the lower 
oxidation. 

The speaker referred to the theory of the in- 
fluence of a mixture of two volumes of carbonic 
oxide and one volume of carbonic acid escaping 
from a blast furnace. He wished to know if this 
is to be considered a limit of blast furnace practice. 
He accepted it as true that these proportions do 





(For Description, see Page 387.) 


not possess any reducing power outside the furnace; 
but such are not the facts as presented within. By 
increasing the capacity of the blast furnace, the 
reducing region is raised into cooler zones, where 
the carbonic acid, once formed, is powerless for 
mischief, because the coke is too cool to permit its 
absorption. 

In this way, coupled with the aid of higher tem- 
peratures of blast, it has been possible to reduce the 
consumption of coke from what was once deemed 
a minimum of 223 ewt. to 23} ewt. down to 19 ewt. 
to 194 ewt. ; the carbonic acid of reduction being 
thus harmlessly disposed of, it only remains to get 
rid of that evolved from limestone, the decomposi- 
tion of which at present takes place almost entirely 
in a red hot region of coke, and absorbs solid 
coke unit for unit of the carbon contained in the 
limestone. This will be accomplished by the use 
of caustic lime in the furnaces of large capacity. In 
illustration of what had been said, the speaker 
referred, in conclusion, to the remarkable example 
of the Styrian furnace with its excess of carbonic 
acid escaping from the tunnel head, and its low 
consumption of fuel. 

Mr. R. Heath gave the result of his experience 
extending over a period of forty years in the use of 
raw coal and calcined stone. He found the same 
difficulty at first with the tar that had been referred 
to, but with higher pressures it disappeared as the 
tar was not condensed in the pipes, but was recovered 
in receptacles provided. This was no doubt due to 
the higher temperature consequent on the greater 
blast. The main tubes he used were lined with 
brick to assist this action. 

Mr. Snelus, who spoke next, stated that he 
had been making experiments for the past twelve 
months. He referred to the higher temperature 
at the top of the furnace when burning coke, 
and he had approximated to the figures quoted 
as to the Scotch practice. He referred also to the 
used of calcined stone with regard to the effect of 
moisture, which amounted to 12 to 15 per cent. in 
the raw state. In using coal regard ought to be 
paid to the effect on temperature due to the volati- 
lisation of the more volatile products. 

Mr. Edward Williams, referring to the question 
of closed tops to furnaces, considered that if the 
passages were sufficient that was all that was re- 
quired. He had tried burnt lime without success, 
and returned to limestone as more economical. To 
obtain economy it was necessary to add to the height 
rather than the width of the furnace. Mr. Foster, 
Mr. Sutherland, and Mr. Cowan having spoken, the 
President referred to the Pennsylvania iron industry 





EXHIBITION. 





and the use of anthracite coal. He hoped to see the 
rich anthracite fields of South Wales utilised in this 
direction. He had tried calcined lime and found it 
not to be a practical success. He referred to the 
brilliant results claimed by Mr. Cochrane, but was 
afraid he could not say he had himself achieved so 
great a success. With regard to the tar he thought 
it was not so much a question of how to get rid of it 
as it was of its recovery, it being a valuable bye-pro- 
duct. In regard to other cases 16to 17 per cent. of the 
quantity of the coke used islost. Ammonia also might 
be saved to the value of 2s. on each ton of coal used ; 
and a way had been suggested by which this 
amount might be increased fivefold, so that there 
would be a gain of 16s. on every ton of iron made. 
This added to the 2s. for tar, makes a total of 18s. 
But even if the bye-products were only doubled, it 
would be a question whether it would not be 
advisable to strive to increase rather than diminish 
the consumption of coal. 

Mr. Bell then replied to the discussion, and in re- 
ference to Mr. Markham’s stricture on the locomotive 
experiments said that great care was taken to get the 
conditions equal, and they had used the same 
gradients and the same loads. Referring to Mr. 
Cochrane’s criticism of his paper, he remarked 
that that gentleman found it easy enough no 
doubt to say it was impossible that certain 
changes could take place, but that did not alter 
facts. The experiments he had quoted extended 
over a considerable space of time, and he had every 
confidence in them. Mr. Cochrane went to Styria 
for an example, but it was idle to say that be- 
cause certain facts were true of that country, they 
would also be true of England. Different ores part 
with oxygen with different facility, and he had no 
doubt that hydrogen did combine in the furnace. 
The temperature of the furnace was far below the 
point of the dissociation of carbonic acid, and in 
this respect also Mr. Cochrane was in error. 


Gas PuppLING AND HEATING FuRNACES. 


The next paper read was one by Mr. R. Smith- 
Casson on the Casson-Bicheroux gas puddling and 
heating furnaces. The author’s system may be 
briefly described as follows: Each furnace has 
attached to it a separate gas-producer. The gas 
evolved is either exhausted by draught or forced out 
by blast, according to the nature of the coal. The 
producer is fed from a large hopper communicating 
by valves with the ordinary coal feeders, thus dis- 
pensing with any hand shovelling. The airis heated 
by passing first into a cast-iron box forming the base 
of the gas producer, thence into iron or clay pipes 
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built in the producer and protected by a pigeon-holed 
firebrick wall, then by the side of walls of the gas 
flue until it reaches the underside and crown of 
the fire-bridge, where it passes in streams mixing 
with the gas sufficiently early to produce any degree 
of heat that may be required. 

In Staffordshire and Yorkshire, where this system 
has been at work for several years, it has been 
found necessary, owing to the nature of the coal, to 
apply blast both for gas and air. It will be seen 
that in heating the air regenerators are not em- 
ployed, and that the waste gases used for heating 
these can be utilised for generating steam or other 
purposes. Existing furnaces need not be interfered 
with beyond making gas connexions. Except when 
necessary to obtain a reducing flame, no smoke 
whatever can be seen from the tops of the chimneys, 
the dampers of which are never more than about 
6 in. high. 

Each furnace has attached to it two levers com- 
municating with the blast valves, whereby the fur- 
naceman can control to a nicety the quantity of gas 
or hot air he may require. Owing to the mechanical 
feeding arrangements, one stoker is sufticient for 
three or four mill-heating furnaces. 

The puddling furnace as constructed on the 
author’s system differs from the heating furnace in 
having the producer fixed immediately behind the 
fire-bridge without any intermediate gas flue, and 
in the different method of heating the air. 

The gas and air are worked under pressure, and 
the stoking arrangements are similar to those in the 
heating furnace. Owing to the close proximity of 
the producers to the furnace the gases are liable to 
ignite, consequently the saving in fuel is not so 
great as with the heating furnace arrangement, 
where the producer is at a greater distance from the 
furnace ; but the furnaces work very economically 
and well. 

At the Round Oak Iron Works all the heating 
furnaces of the 22-in., 16-in., and 12-in. trains are 
constructed on this system, as well as the ball 
furnace and the single and double puddling fur- 
naces of one forge, the largest heating furnace being 
13 ft. 3in. by 11 ft. by 2 ft. Sin. 

Tue Use or Gasreous FvEL. 

The next paper read was by Mr. W. S. Sutherland, 
on the application of gaseous fuel. This, and 
the preceding paper were discussed together. Mr. 
Sutherland’s paper referred to the system of re- 
covering tar and ammonia from the gases of blast 
furnaces. Messrs. William Baird and Co., at their 
iron works, manufacture the ammonia sulphate 
and distil the tar into oils and pitch. The am- 
monia contained in the gases is equal to from 20 to 
30 Ib. of sulphate, and from 200 to 225 lb. of tar 
per ton of coal consumed, the yield being from 18 
to 25 lb. of the former and 180 to 200 lb. of the 
latter. The gases are afterwards available for 
raising steam or other purposes. The author de- 
scribed by means of diagrams the apparatus used 
in his process and a new form of mechanical stirrer, 
for breaking up the mass of fuel contained in a 
gas producer, a point necessary to effective working. 
The producers are made of cylindrical form, and 
through their centre a vertical revolving spindle 
passes, carrying on the end a stirrer to plough up 
the fuel. This is made preferably diamond-pointed, 
to enter and loosen the fuel, and carries two arms, 
like propeller blades, which screw their way into it, 
and at the same time loosens and breaks it up effec- 
tually. The top of the spindle is cut into a screw, 
which moves through a nut in the girder overhead. 
The spindle is worked up and down by gearing, and 
is controlled by right and left-hand clutch gear ; 
while the whole is driven by a small engine. The 
author states that, with high speed, in gas pro- 
ducers, about 4 ft. in diameter, 5 cwt. of coal per 
hour can be worked through, and that if the 
stirring be properly done no carbonic acid may 
appear in the gas, whilst two or three per cent., and 
no free oxygen, may be hoped for. 

Mr. Head opened the discussion on these two 
papers. Referring to the latter he objected gene- 
rally to the method therein described on account of 
the large volume of gases necessary to be dealt with, 
if the ton of coal were to be entirely converted into 
gas as with the Siemens process. In discussing this 
matter with the late Sir W. Siemens, he (Sir 
William) stated it to be his opinion that if a means 
for abstracting the bye-products from gas were to 
be made use of in the Siemens furnace, the proper 
means for carrying it out would be to distil the 
volatile constituents from coal as in gas works, and 


deal with these gases for elimination of bye-pro- 
ducts. In this case the gases would amount to 
10,000 cubic feet per ton of coal, whilst the gases 
from the producer would be 160,000 cubic feet per 
ton of coal, or sixteen times greater in the latter 
than in the former case. Referring to Mr. Smith- 
Casson’s paper, the speaker did not consider the 
furnace a regenerative one, and could not see that 
there were points of economy as it did not deal 
with waste heat. Mr. Head admitted, however, 
that a better combustion would be got by heating 
the air, although it would be carried out at the ex- 
pense of heat in the gas itself, than if he used cold 
air with hot gas, as the two were not found to com- 
bine well together under those conditions. 

Returning to Mr. Sutherland’s paper, in which 
the author proposes a means for stirring fuel and 
keeping the producer cool at the top, Mr. Head 
stated that he could not approve of this, and 
did not look on it as likely to be a very success- 
ful application. However, with a system the 
speaker had introduced gas had been made con- 
taining 2 per cent. of carbon acid and only 0.2 per 
cent. of pure oxygen. A very good result, how- 
ever, was 3 per cent. of carbonic acid, and 0.8 per 
cent. of freeoxygen. This was by keeping the tem- 
perature high throughout. About 2000 retorts are 
now in operation at different gas works on this plan; 
and a heating furnace is also in use. The system 
is also being used for the purposes of welding iron. 

Mr. Riley and Mr. Crampton having spoken, 
the chairman read an extract from a letter he 
had received from America in which he had re- 
ceived an invitation to go to that country to see 
iron puddled by natural gas which was carried a 
distance of nineteen miles for the purpose. 

Mr. Smith-Casson, in replying, said he could not 
see that Mr. Head’s remarks applied, especially as 
the gases were used to raise steam. Mr. Sutherland 
said that he had had two years’ experience of his 
mechanical stoker to which exception had been 
taken, and the working was attended by a decided 
economy. The great point he considered was to 
keep the temperature of the furnace low, a point in 
which it would appear Mr. Head by no means 
agree with him. 

This brought the proceedings of Wednesday to a 
close. 

At the meeting yesterday (Thursday) morning, 
the first paper read was the one we have referred 
to by Mr. Walter Brown. This called forth an in- 
teresting discussion, in which Messrs. Macnee, 
Wood, Head, Markham, and Williams took part. 
A valuable paper on ‘‘ The Behaviour of Armour of 
Different Kinds under Fire,” by Captain C. Orde 
Browne, was next on the list, and gave rise to a 
short but animated discussion. We shall reserve 
our report of these papers until our next issue. 


NOTES. 
Pictures Iv MaRBLE. 

For several years past Dr. Hand Smith has been 
engaged in studying the movement of coloured 
particles within marble, ivory, and other dense 
substances ; and the result is a process of develop- 
ing paintings and designs below the surface of 
marble, thereby combining the two arts of paint- 
ing and sculpture. Through the use of metallic 
oxides, worked in a special medium and fixed by a 
special treatment, designs in every shade and tint 
are produced within the stone. It is a peculiarity 
of the method that every hue penetrates at right 
angles to the surface without spreading laterally. 
Samples of the new art are now being exhibited at 
Piccadilly Hall, and include decorative designs, and 
delicate paintings of autumnal foliage. The process 
will be applicable to statuary, pottery, and mural 
tablets of all kinds, as well as architectural decora- 
tion. 





THE DyNAMO AND THE TELEGRAPH. 

Trials have recently been made at Berlin of 
dynamo currents for the working of the telegraph 
lines, and have proved quite successful. The cur- 
rent was furnished by a continuous current Siemens 
machine having its electro-magnets excited by a 
small dynamo. The machine had a difference of 
potential of 40 volts and supplied twelve subter- 
ranean and two aérial lines with Hughes’ appa- 
ratus, together with eleven subterranean lines and 
twelve aérial lines with Morse apparatus, and lastly, 
three lines on closed circuit. It was found that 


the work could be done very well on lines which 
required from 25 to 80 cells to work them; and 
that 'there was a slight gain of speed on the sub- 








It would appear on the whole that 


terranean lines. 


dynamos will be useful in large stations, where they 
will effect a notable economy in cost of current ; 
but for small local offices the battery is the most 
convenient apparatus. 


Tue Licutninc Ron. 

Attention has recently been called to the use of 
iron as a metal for lightning rods. In this country, 
where the subject has been left in the hands of the 
manufacturers, lightning rods are made of pure 
copper, and consequently are far too expensive for 
general use. In France, America, and other coun- 
tries iron rods are in vogue, and found to answer 
the purpose very well, besides being inexpensive. 
In Canada a church was recently protected by a 
round iron rod # in. in diameter, and welded at 
each joint. The upper end of the rod was drawn to 
a point, and a damp ground connexion provided for 
the lower end. The rod was secured to the church 
by galvanised iron staples; the total cost was 
under 3/. While upon this subject we may men- 
tion that Franklin was probably anticipated in his 
discovery of lightning conduction. According to 
M. De Rochas (see La Nature, p. 381, 1883), the 
ancient Etruscans understood the art of guiding the 
lightning. Servius relates that in ancient times 
the priests ignited their sacrifices by lightning, and 
on one occasion Tullius Hostilius was struck dead 
because he neglected the precautions laid down by 
Numa. 

A New Foc Horn. 

The fog horn of Mr. Bryceson, of Charlton-place, 
Islington, is a continuous blast horn, that is to say, 
it will produce a sustained note as long as is desir- 
able, whereas other horns only give a sound for a 
limited period, sometimes very short. The Holmes’ 
Marine Life Protection Association have recently 
been experimenting with this machine on the lower 
Thames at Blackwall Reach in presence of Captain 
Ladd, of the Trinity House Light Committee, and 
Captain M‘Intyre, of the Admiralty. In spite of a 
strong north-east wind blowing at the time the 
blasts of the horn were heard against the wind at a 
distance of three-quarters of a mile, while with the 
wind it could be heard over a mile and a quarter 
away. A great advantage of the new horn is that 
it can be used for code signalling by regulating the 
duration of the blast. Sir William Thomson not 
many years ago proposed that lighthouses should 
flash their distinctive name or letter like a helio- 
graph according to a code similar to or the same as 
the telegraphic code of Morse used in all countries. 
This plan, which has been found useful in more than 
one lighthouse, is equally applicable to fog horns, 
and communications of importance could be made 
by such a form of speaking trumpet. 


Sim W. Tuomson’s Muo-MEter. 

The ‘‘ mho” is Sir William Thomson’s somewhat 
fanciful but useful term to mean the unit conduc- 
tivity or reciprocal of the unit resistance, that is 
ohm 
ductivities of short lengths of wire, such as that of 
low resistance dynamo armatures. It is difficult to 
get practical electricians to measure 0.001 ohm, but 
with the mho-meter they can measure the reciprocal 

. 1 
of this, or i000 1000 mhos. 
can measure the conductivity, and hence the re- 
sistance of a few feet of copper wire. It is a 
modification of Thomson’s original paddle-wheel 
galvanometer, and has two fixed coils with a 
movable one suspended between them by a silk 
fibre, and carrying an aluminium pointer to indicate 
the deflections on a horizontal scale. The central 
coil is connected in circuit with the wire to be 
measured on a battery, and the tangent of the 
angle of deflection multiplied into the constant of 
the instrument gives the ‘‘mhos” or reciprocal of 
the resistance of the wire with great accuracy. The 
battery may be a standard tray Daniell cell, made 
of a shallow square dish of clean copper 6 in. by 
6 in. and 14 in. deep, in which is fixed about ? in. 
from the bottom a flat plate of zinc having § in. 
clear between it and the copper. Sulphate of 
zine solution of specific gravity 1.02 is poured into 
the copper dish, and then a quantity of saturated 
solution of sulphate of copper gently poured in at 
the side so as to fall to the bottom by its superior 
weight and raise the zinc solution above it into 
contact with the zine plate. Such a cell, carefully 
made, gives an electromotive force of 1.072 —5 volts. 
Sir W. Thomson has also improved his well-known 


to say It is useful in measuring the con- 


In other words it 





voltmeter, which consists of an astatic system of 
two magnetic needles, each encircled by a single 
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wire coil, and suspended between two pairs of N. 
and S. magnetic poles placed one above the other 
in line with the needles, the N. pole of the fixed 
magnets being opposite the S. poles of the sus- 
pended magnets. With sucha cell the new voltmeter 
gives twenty-two divisions deflection of the alu- 
minum pointer attached to the needles. 
Tue Inpicator D1aGraM OF A Gas ENGINE. 

At the last meeting of the Physical Society a paper 
was read by Professor W. E. Ayrton, F.R.S., and 
Professor J. Perry, on the above subject. It 
was intended to teach practical engineers a method 
of studying gas engine diagrams. The most recent 
results obtained by the use of Dowson gas were 
given by the authors, and it was suggested that 
before long gas engines will be employed for the 
propulsion of ships. A large wooden model of an 
Otto engine enabled the operations going on during 
a cycle of the engine to be understood by the meet- 
ing. Tables were given of the constituents of coal 
gas and Dowson gas and the air required for com- 
bustion, and the heat of combustion and specific 
heats, to enable the characteristic equation of the 
fluid used in the gas engine to be determined. An 
easy method of obtaining one empirical formula to 
represent all the diagrams which can be obtained 
from an engine with different quantities of gas, 
was described, and its results compared with 
observation. The effects of vibration of the 
indicator spring in the various parts of the dia- 
gram were discussed, as well as those of the 
explosion. Three practical methods for deter- 
mining the rate q of gain of heat by the fluid 
during the forward stroke were given, and a dia- 
gram was shown in which this rate could every- 
where be compared with the rate of doing work. If 
W is the indicated work in one cycle, it was shown 
that 5.64 W is the total energy of combustion of 
one charge, and thisis expended as follows: 1.45 W 
is the work done in the forward stroke, 2.22 W is 
given to the cylinder by radiation in the forward 
stroke, 1.5 W is carried off through the exhaust 
pipe, 0.47 W is given to the cylinder as heat after 
the exhaust valveopens. The rate at which the loss 
2.22 W by radiation occurs at every point of the 
forward stroke was shown on a diagram obtained 
from a knowledge of the temperature at every point 
in the stroke, and when the ordinates of this dia- 
gram were added to the q diagram previously de- 
scribed, a diagram was obtained showing at every 
point of the stroke the rate at which combustion 
was going on. This diagram was specially im- 
portant as showing the effect of dissociation in the 
gas engine. 

Tue Inst1TUTION OF MECHANICAL ENGINEERS. 





in January last, and that steps will be immediately 
taken to complete the staff, and afford Mr. Bache 
all the assistance which has been received by the 
previous secretaries. Of the ordinary meetings of 


the Institution we are not able—owing to the time 
at which we have to go to press—to speak this week. 
We shall only say, therefore, that the first was held 
yesterday evening at the Institution of Civil Engi- 
neers, and that the second will be held this (Friday) 
evening at the same place. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 18, 1884. 

Tue American iron trade seems to have gained very 
little strength during the past week. There are 
several elements of uncertainty in the trade, which 
are holding large consumers back, and increasing the 
caution which has all along been shown in the placing 
of orders. The production of iron and steel is not 
being increased, and more is being used than is neces- 
sary for the season, but prices are weak and low, as 
even the restricted supply is in excess of the require- 
ments. Pig iron of standard make is quite firmly 
held at 20 dols. to 21 dols. for No. 1, 19 dols. to 
19.50 dols. for No. 2, and 18 dols. to 19 dols. for grey 
forge ; but there are considerable offerings of inferior 
grades, at low prices, and this has a very depressing 
effect upon the market. Southern irons also have a 
disturbing influence, although very little of this ma- 
terial is coming inat present. The demand for finished 
products is very backward ; refined bars are weak 
at 1.90 to 2 cents per pound, and unless the quality 
is first class, even this ie price cannot be obtained. 
A good deal of iron for construction purposes will be 
wanted during the coming month, but orders are being 
very slowly placed. The nail mills in New England 
have cts A work, the strikers having agreed to 
accept the manufacturers’ terms. The stove moulders 
at Troy, N.Y., to the number of 2000, have returned to 
work ata 20 per cent. reduction, after a three months’ 
strike. This will create a considerable demand for 
foundry irons, it is expected. Steel rails sold to the 
amount of about 20,000 tons during the past week ; 
no large orders are being placed ; a western Pennsy]l- 
vania company secured a contract for 1500 tons of 
standard sections, at 35.50 dols. : ordinary asking 
price in this end of the State, 34 dols., and small lots 
are selling at that, but large orders would be taken at 
less. Old rails are offered freely at 22 dols., in large lots, 
| but no sales of importance have been made. Foreign 
irons of all kinds are quiet. Bessemer has sold 
at private terms, but offers of 20 dols. have not been 
| accepted by holders. A sale of 71 per cent. spiegeleisen 
has been made at 63.25 dols. ; 1500 tons of Scotch iron 
arrived during the week, mostly sold before it arrived. 
Steel wire rods are still firm and active at 48 dols. to 
50 dols. The metals generally are quiet. There are 
strong probabilities that business in all kinds of iron 





The special general meeting of the Institution of | and steel will improve a little later on, but so many 


Mechanical Engineers, which had been called for 
the purpose of electing a secretary under the cir- 
cumstances explained in our article last week, was 
held yesterday (Thursday) afternoon at the West- 
minster Palace Hotel, and was very fully attended. 
In opening the proceedings the President, Mr. I. 
Lowthian Bell, explained that about 190 applica- 
tions had been received for the vacant post, and 
that deeming this; an unwieldy number to submit 
to the members generally, the Council had carefully 
analysed the qualifications of the various candi- 
dates and had eventually submitted twelve to the 
members. 


these twelve selected candidates personally, and after | 
having done this they were in a position, if the| 


meeting desired it, to submit their’recommendations 
to the members. 
remarks Mr. E. H. Carbutt proposed in a brief 
speech that Mr. Alfred Bache should be elected 
the secretary of the Institution, a proposition that 
was seconded by Mr. Charles Markham. An 
amendment, proposed by Mr. Alfred Davis and 
seconded by Mr. John Price, to the effect that the 
meeting should be informed of the selection of the 
Council, was, however, carried, and in response to 
it Mr. Bell stated that the three candidates finally 
chosen by the Council were Mr. G. C. V. Holmes, 
Professor G. F. Armstrong, and Mr. Alfred Bache. 
After some remarks by various members present 
these names were submitted to the meeting in the 
order named, when Mr. Bache was elected by 
an enormous majority. In view of Mr. Bache’s 
long and faithful services to the Institution, and his 
known ability, we are heartily glad that this selec- 
tion has been made, and we feel sure that it is one 
which neither the Council nor the members will 
have cause to regret. We trust that now this 


At the conclusion of Mr. Bell’s| and sellers wanting 4d. more per ton. 


| ton higher. 


| predictions to this effect have been made, and have 
| failed, that it seems safer to say very little of the 
future. There are large requirements for all kinds 
of material, but whether they willbe presented as 
they are expected, it is impossible to say. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
again firmer on Thursday, and prices showed an advance 
of 1d. per ton over those of the previous day. Trans- 
actions were reported on forenoon Change at 42s. 34d. to 
42s. 44d. cash, also at 42s. 54d. to 42s. 64d. one month, the 





They had subsequently, he added, seen | close being sellers at 42s. 64d. one month, and the cash 


price being nominally 42s. 44d. Business was done in the 
afternoon at 42s. 44d. and 42s. 5d. cash, also at 42s. 6d. 
| and 42s, 64d. one month, with buyers at the close offering 
| 42s. 44d. and 42s. 64d. cash and one month respectively, 
Friday's market 
was still stronger, and closed with the quotations 4d. over 
those of Thursday, the decline of the earlier part of the 
week having been more than recovered, as the closing 

uotations were }d. per ton higher than those current on 
the preceding Friday. Business was done in the morning 
at from 42s. 44d. up to 42s. 6d. cash, also at 42s. 64d. to 
42s. 74d. one month, the close being buyers at 42s. 54d. 
cash, and 42s. 74d. one month, and sellers wanting 4d. 
more per ton. The quotations in the afternoon were 
42s, 6d. and 42s. 5}d. cash, and 42s. 74d. one month, with 
sellers at the close at 42s, 54d. cash and 42s, 74d. one 
month, and buyers at 4d. per ton under. The market 
was dull on Monday, and prices receded 2d. per 
ton. There were transactions during the forenoon at 
42s. 54d. down to 42s. 44d. cash, also at 42s. 6}d. one 
month, with buyers at the close at 42s. 44d. cash, 
and 42s. 6d. one month, and sellers asking 4d. per 
During the afternoon business was done 
at 42s. 44d. down to 42s. = cash, also at 42s, 6d. and 
42s. 54d. one month ; and the market closed with sellers at 
42s. 35d. cash and 42s. 54d. one month, and buyers at 4d. 





less per ton. Yesterday's market was also weak, and 
prices met with a further decline of ld. per ton. Busi- 
ness was reported during the forenoon at 42s, 3d., 42s. 24d., 


matter has been settled, full effect will be given to | and back to 42s. 3d. cash, and at 42s, 5d., 42s. 44d., and 


Mr. Carbutt’s motion passed at the general meeting 
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back to 42s. 5d. one month, the close being buyers at the 


higher quotations, and sellers wanting 4d. per ton above, 
In the afternoon iron changed hands at 42s. 8d. and 
42s, 24d. cash, also at 42s. 5d. and 42s. 44d. one month 

and the market closed with sellers at the lower quotations 
and buyers near. Business was done this forenoon at 
42s, 2d. and 42s. 1$d. cash, also at 42s. 4d. and 42s. 81d, 
one month, with buyers at the close offering the lower 
quotations, and sellers wanting 4d. per ton more. The 
lower rates were current in the afternoon, and the market 
closed without any change. As the prices advanced there 
was a greater disposition to buy shown towards the end 
of last week, but the business was almost wholly confined 
to afew of the larger dealers, and any slight ‘change in 
prices either way was entirely the result of their opera- 
tion, Discouraging reports continue to come to hand 
from all quarters, and the demand for home consumption 
shows no signs of improvement, but rather a tendency to 
become more limited. In the event of the outside in- 
vestors in warrants commencing to operate with any 
degree of freedom, prices will of course at once advance, 
but of that there is no immediate prospect. Three blast 
furnaces have again been blown in at Clyde Iron Works, 
so that the weekly make of pig iron will be increased 
by about 600 tons. The number of furnaces now in blast 
is 95, as compared with 113 at this time last year. Last 
week’s shipments of pig iron did not turn out as well as 
had been anticipated ; they amounted to 11,834 tons, as 
against 9403 tons in the preceding week, and 11,179 tons 
in the corresponding week of last year. They included 
965 tons to the United States, 270 tons to Canada, 230 
tons to India, 200 tons to Italy, 1984 tons to Germany, 
1750 tons to Russia, 965 tons to Holland, and lesser quan- 
tities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 592,759 tons, as compared with 593,004 
tons yesterday week, showing a decrease for the week of 
335 tons. . 

Finished Iron Trade.—There are no signs of any im- 
provement in the manufactured iron trade, which remains 
very greatly depressed, there being quite a scarcity of 
fresh orders, while those that are on offer now and then 
lead to somewhat keen competition, with the result that 
prices go on drooping. The ironmasters have begun to 
curtail the manufacturing cost as far as possible by re- 
ducing the wages of all the ‘‘time men” whom they 
employ, such as engineers, boilermakers, moulders, black- 
smiths, &c. The lead in this movement has been taken 
by the Glasgow Iron Company. 


Reduction of Wages on the Clyde—Important Notice by 
the Employers.—An important placard bearing on the 
wages of operative shipbuilders, has een issued by 
several of the leading tirms in the upper reaches of 
the Clyde. Although placards have not been posted in 
all the yards it is certain that the reductions notified will 
take general effect. The wages question has been before 
the Clyde Engineers and Shipbuilders’ Association for 
some time, and the notices just issued are the result of 
the shipbuilders’ deliberations. According to the notices 
the following deductions will come into operation on the 
12th of May next: Carpenters, joiners, and cabinet- 
makers, one halfpenny per hour (the piece-work rates of 
these workmen to be reduced in proportion) ; blacksmiths, 
one halfpenny per hour, and 10 per cent. off piece-work 
rates ; hammermen, painters, and red-leaders, one farthing 
per hour ; iron finishers, same reduction as blacksmiths ; 
= labourers, one farthing per hour; saw millers, one 
nalfpenny per hour; riveters, fitters, caulkers, and 
slippers, one halfpenny per hour. Such firms as the 
Govan Shipbuilding Company, Messrs. R. Napier and 
Sons, and Messrs. D. and W. Henderson and Co., not 
being connected with the employers’ association, have 
made no intimation regarding wages, but it is somewhat 
singular that one prominent firm connected with the 
association has not posted the notice. As the reductions 
were wholly unexpected, nothing can be said in the mean- 
time regarding the action of the workmen. A somewhat 
similar notice has been posted by Messrs. Caird and Co., 
Greenock ; but Messrs Scott and Co.,’and Messrs. Russell 
and Co., of the same town, had not up till yesterday 
made any announcement on the subject of a reduction of 
wages. Inthe Govan and Partick districts alone, there 
are, itis said, at present upwards of 1200 workmen out of 
employment. It is stated in one of the local papers that 
the question has been freely asked— Why there should be 
any necessity for the reduction, seeing that all the vessels 
now under construction were contracted for at the high 
rate of wages, one firm alone having upwards of 16,000 
tons on hand. 


Messrs. Key and Sons’ Failure.—A meeting of the cre- 
ditors of Messrs. Key and Sons, shipbuilders, Kirkcaldy, 
was held in this city last Thursday, when a statement of 
assets and liabilities was produced which showed something 
like 12s, 6d. per 11. A committee of the creditors was em- 
powered to carry on the works until some arrangement 
could be come to. It has since been stated that there is 
a probability of the business being conducted by a limited 
liability company, and that there will be no stoppage of 
the works which have made shipbuilding quite an im- 
portant branch of industry in Kirkcaldy. 


Marine Engine Contract.—It is understood that Messrs. 
Scott and Co., of the Greenock Foundry, have secured 
the contract to supply the engines and machinery for two 
gunboats which are being constructed by Messrs. A. 
— and Son, Dumbarton, for the Spanish Govern- 
ment, 


The Proposed Additional Graving Dock at Dundee.—At 
a meeting of a sub-committee of the Dundee Harbour 
Trust held this day week, Mr. Cuningham, the engineer, 
submitted a report regarding the additional graving dock 
which it is proposed to construct, accompanied by four 
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alternative plans. The first site is the ground immediately 
to the north of the Old Graving Dock, having its en- 
trance from Victoria Dock: the second plan proposes to 
utilise the Polar Fishing Company’s yard, lying between 
the Patent Slip and the river, the entrance being from the 
Tidal Basin ; by the third plan it is proposed to construct 
the dock south of and parallel with the New Graving Dock ; 
and the fourth scheme is to make a dock at the yard for- 
merly occupied by the Messrs. Kirkland, the entrance 
being from the river. The estimated expense of the first 
and fourth schemes is from 36,000/. to 38,000/., while the 
second and third would cost about 48,000/. each. The 
committee resolved before proceeding further to print the 
report and have the plans lithographed, so that they 
would be in a better position to discuss the various 
schemes. 

Sir John Coode and Kirkcaldy Harbour.—Sir John 
Coode has been commissioned to report upon the best 
site for a harbour between Kirkcaldy and Seafield, 
and the best means of carrying out the contemplated 
work. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Muarket.—Yesterday there was a 
fairly good attendance on Change at Middlesbrough, but 
the market was quieter and decidedly weaker. No. 3 
Cieveland pig iron was obtainable at 36s. 9d. per ton. 
Very little iron is changing hands at present, and the 
prospects are more gloomy than ever. Advices from the 
iron centres on the Continent and America are more un- 
favourable, and lower prices are looked for, especially as 
our home demand is more contracted. Shipments of pig 
iron from Middlesbrough during the month of April have 
reached 78,287 tons, 19,000 of which have gone to Scot- 
land, 15,000 to Germany, 7000 to Wales, 6000 to France, 
6000 to Holland, and the remainder to other countries. 
In April last year the total shipments of pig iron from 
Middlesbrough was 87,830 tons. Considering the season 
the exports are disappointing. The manufactured iron 
trade is still in a very unsatisfactory state, and prices are 
tending further downwards. But even the reduced rates 
do not produce work to keep the rolling mills in opera- 
tion, many of them only working every alternate week 
owing to the lack of specifications. Ship plates are quoted 
5/. per ton and angles 4/. 15s. less 25 per cent. at works, 
but a trifle less money is being accepted for prompt 
orders. Hematite pig iron is quoted 46s, 6d. per ton net 
Nos. 1, 2, and 8 f.0.b. west coast ports. 


Messrs. J. L. Thompson and Sons’ New Quay.—Messrs. 
J. L. Thompson and Sons’ have nearly finished a new 
quay beside their building yard, for the completion of 
vessels after they are launched. The works are being 
constructed on the bank of the River Wear between 
Messrs. Dickinson’s Works and the Corporation Quay, 
the frontage being 550ft., and the depth 330ft. Fifty 
feet of the shore and the bed of the river have been re- 
claimed to bring the quay level with the line fixed by the 
commissioners. The buildings comprise a block of offices, 
a storehouse, a machine shop, a joiners’ shop, a smithy 
and a rigging loft. An iron jib crane is being erected 
70 ft. high with a radius of 64ft., and a steam travelled 
crane will work along the quay-side. A graving dock 
450 ft. long is also contemplated. 

Engineering and Shipbuilding.—There is no sign of im- 
provement in those industries, and considering the large 
number of steamers laid up on the northern rivers, it is 
feared that months must elapse ere anything like activity 
will be seen at the shipyards. Messrs. W. Gray and Co., 
the extensive shipbuilders at West Hartlepool, have 
erected most commodious new engine works which, when 
fully employed, will require from 1000 to 1500 hands. In 
the mean time, however, there is little to do in engi- 
neering. 


The Coal and Coke Trades.—The coal and coke trades 
are easier, and prices are weaker. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Midland Institute of Engineers.— A meeting of the above 
Institute has been held at the Institute Rooms, Barnsley, 
Mr. Thomas Carrington, President, in the chair. There 
was a good attendance of members. The first question 
discussed was the offer made by the Chesterfield and 
Derbyshire Institute, to amalgamate with the Midland 
Institute, and it was resolved to issue voting papers to 
the members, asking them to vote for or against the amal- 
gamation. The report of the committee appointed to test 
the various safety fom was submitted, but inasmuch as 
the expermients are not yet completed, the discussion was 
adjourned. Discussions on ‘‘The Responsibilities of the 
Certified Colliery Manager,” on ‘The Safe Lighting of 
Mines,” and on ‘‘ Miners’ Safety Lamps,” were adjourned. 


Staveley Coal and Iron Company, Limited—An Extra- 
ordinary General Meeting of the shareholders of this 
company was held at the Royal Victoria Hotel, Sheffield, 
yesterday. Mr.Charles Markham, the chairman, presided, 
and the other directors present were Mr. H. D. Pochin 
(Conway), Dr. Kidley (Sheffield), Mr. T. Vickers (Man- 
chester), Mr. John Whitehead (Manchester), and Mr. J.J. 
Barrow (near Chesterfield) The meeting was called for 
the consideration of the following resolution, the adoption 
of which was moved by the chairman, seconded by Mr. 
Pochin, and carried unanimously : ‘‘ The existing Articles 
of Association of the Staveley Coal and Iron Company, 
Limited, and also the several speeial resolutions modi- 
fying the same, viz., the special resolution passed on the 
Ist day of September, 1864, and confirmed on the 16th day 
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of September, 1864; the special resolution passed on the 
23rd day of March, 1868, and confirmed on the 20th day 
of April, 1868; the special resolution passed on the 23rd 
day of October, 1871, and cniinad on the 13th day of 
November, 1871; and the special resolution passed on the 
28th day of April, 1873, and confirmed on the 19th day of 
May, 1873, are respectively hereby repealed, subject and 
without prejudice to any right acquired thereunder res- 
pectively ; and instead thereof, the regulations contained 
in the printed cepy of articles of association produced at 
this meeting, and certified by the signatures of the chair- 
man thereof and of the secretary of this company to have 
been produced, are hereby adopted as the Articles of 
Association of this Company.” ‘The principal alterations 
effected by the resolution may be briefly stated. The qua- 
lification of directors has hitherto been 5000/.; it is now 
reduced to 20001. This reduction has not been made with 
the view of any of the directors reducing their holding ; 
but it was stated that the directors, having regard to the 
great experience of the late secretary, Mr. Beddon, desired 
to have him on the board, which he would join if the qua- 
lification were reduced. The present Articles enable them 
to make a call of 25/. per share at atime; this is now 
reduced to 10/. per share. The power of appplying the 
company’s capital to the purchase of shares in the com- 
pany has been withdrawn ; and the new articles give the 
directors power to apply the reserve fund, if they should 
think proper, to working the business of the company. The 
number of directors is also reduced from twelve to seven. 
Formerly any shareholder had the power of examining 
the books and inspecting the works of the company ; this 
privilege is now made conditional on their having a 
written permission, signed by the chairman and two 
directors. These and other alterations which were agreed 
to without any difference of opinion, are made with the 
view of making the Articles of Association suitable to the 
present requirements of the company. The resolutions 
passed yesterday will have to be submitted to a subsequent 
extraordinary general meeting for the necessary statutory 
confirmation. 


FOREIGN AND COLONIAL NOTES. 
Western Australia.—A syndicate of English capitalists, 
represented by Mr. Waddington, of London, have for- 
warded proposals to the Government of Western Aus- 
tralia for the construction of a railway between York and 
Champion Bay. 


Water Supply of Melbourne.—There has been a great 
quantity of rain in the Yan Yean watershed lately, and 
there will be consequently plenty of water for this and 
next summer. 


Gasat Melbourne.—The twelfth ordinary general meeting 
of the Melbourne Metropolitan Gas Company was held 
January 29. The report and balance-sheet were adopted 
without discussion, and a resolution was carried declaring 
a dividend of 6 per cent. for the half-year. It was stated 
in the report that the directors had further reduced the 
price of gas to 6s. 44d. per 1000 cubic feet. The chair- 
man, in the course of a few remarks, mentioned that the 
use of gas stoves and gas engines had contributed largely 
to the increase in the company’s business; gas was being 
supplied to about 10,000 stoves. Reference was also made 
to the necessity of keeping pace with the improvements in 
gas lamps and burners, caused by the competition of the 
electric light. 

Sparks on Victorian Railways.—The secretary of the 
Victorian Railway Department has received a communi- 
cation from Mr. Tyrer, the inventor of a spark arrester, 
which was recently recommended for adoption on the 
Victorian Government Railways by a board of experts 
appointed to deal with the question, offering to renew ne- 
gotiations either for the right to use or for the purchase 
of the invention. Mr. Gillies has declined to re-open the 
matter, and has practically left the settlement of the 
question to Mr. Mirls, the iocomotive superintendent, who 
has decided to adopt the departmental gridiroa arrester 
whenever necessary. 

South Australian Railways.—The extension of the 
Great Northern Railway of South Australia from Farina 
to Hergott Springs was opened for traffic on Tuesday, 
February 5. The line forms part of the great Australian 
Transcontinental Railway of the future. The Bill autho- 
rising its construction was introduced into the Colonial 
Parliament in November, 1881, and was assented to on the 
18th of the same month. The surveys were made after 
this, and the contract for the line was accepted October 23, 
1882, the contractors being Messrs. Robinson, Mourhouse, 
and Jesser. The amount of their tender was 97,3997. 


land, and which consequently was not burdened with 
compensation charges—is 32? miles. The gauge is 3 ft. 6in. 

Public Works in New Zealand.—The New Zealand 
Minister for Public Works (the Hon. E. Mitchelson) has 
been making a tour of the colony, and has created a favour- 
able impression. His trip was made with the view of 
making himself familiar with the various districts, and 
the working of railways throughout New Zealand. 


The Clarence.—Tenders will be invited by the New 
South Wales Government shortly for the continuation of 
harbour works at the Clarence, for which a vote of 150,000/. 
was passed by the Colonial Parliament last session. 


New Zealand Defences.—The Governor of New Zealand 
and Major Cantley have been on a visit to the three prin- 
cipal ports of the South Island, in order to determine on 
a system of defence for these harbours. 

Port Adelaide Dock Company.—This company has de- 
clared a dividend at the rate of 10 per cent. per annum 
for the second half of 1883. The half-yearly meeting was 
held January 20. The chairman stated that since the 





The length of the line—which runs entirely over Crown |, 


removal of the obstructions at the mouth of the dock the 
business of the company had increased considerably. Out 
of 94,862 tons represented by sailing vessels in the port 
during the last seven months, 35,976 tons had gone into the 
Port Dock, leaving something over 58,000 tons for the 
other docks, 


Tasmanian Direct Steam Service.—The Tasmanian Go- 
vernment has concluded arrangements with Messrs. 
McGregor, Piesse, and Co., of Hobart Town, on behalf of 
Messrs. Gilbert, M‘Caul, and Co., of London, and also 
with the Orient Company, for a direct steam service with 
England. Monthly trips will be made from London, and 
eight trips in the year from Hobart Town. The passage is 
to be made in fifty days, with a subsidy payable for each day 
under the contract time, and a penalty for each day over 
fifty-two days. Immigrants will be taken out to the 
colony at 15/. per head. The Orient Company was unable 
to take the contract alone, owing to its engagements with 
other colonies. 


Steel Rails in France.—The production ofsteel rails in 
France last year amounted to 381,178 tons, as compared 
with 336,259 tons in 1882, showing an increase of 449,919 
tons last year. The great bulk of the steel rails made in 
France in 1882 and 1883 were Bessemer rails. 


Grain Elevators in Russia.—A company has been formed 
at St. Petersburg with the view of constructing grain 
elevators in Russia upon the American principle. The 
sey capital of the new company is 25,000,000 
roubles. 


Westport (N.Z.) Coal Company.—The Westport Coal 
Company is rapidly increasing the output of coal from its 
Banbury mine, the amount sent down in December being 
4184 tons, while in January it amounted to 6000 tons. 


Melville and Bathurst Islands.—The South Australian 
Government is despatching a surveying and exploring 
party to Melville and Bathurst Islands north of Port Dar- 
win, The area of these islands is about equal to that of 
Kangaroo Island. 


Queensland Railways.—It is officially announced that 
the (lueensland Government proposes to extend each 
main trunk railway of Queensland at the rate of 40 or 
50 miles per annum, and coastal and other lines at a 
proportionate rate. 


Another Great American Bridge.—The Chicago, Bur- 
lington, and Quincy Railroad Company has replaced its 
wooden truss bridge across the Fox at Aurora, by a sub- 
stantial iron structure. The spans are three in number, 
and each 150 ft.in length, being through spans of the 
Pratt truss pattern. The bridge has iron stringers and 
floor beams throughout. Each span has six panels 25 ft. 
in length, and is 25ft. high between the centres. The 
iron floor beams are rivetted to the posts, and the iron 
stringers of the same depth are made continuous by plates 
across the floor beams. There are two stone piers and 
two abutments of limestone quarried at Naperville, 
Illinois, nine miles from Aurora. The courses run 32 in. 
inthickness. The height of the piers is six courses, rest- 
ing on pile foundations driven to solid rock. The 
masonry is built for a double track bridge, but the spans 
now completed are for single track only. The line is 
double-tracked from each end of the bridge, and by an 
arrangement of double rails trains are run over the bridge 
in either direction without resorting to the use of 
switches. 

Oil Gas from Brown Coal.—At a meeting of the Rhein- 
lands and Westphalian gas and water engineers in 
Cologne, recently, Herr Krakow of Coblenz, contributed 
an interesting paper on the production of oil gas from 
brown coal, an industry which has sprung up in Germany 
within the last ten years. Oil so produced is said to have 
an advantage over that obtained from petroleum resi- 
duals, inasmuch as it remains in a fluid condition at a 
much lower temperature, and is, moreover, less variable 
in price. If the best quality of brown coal is used, about 
1836 to 1907 cubic feet of oil gas can be obtained per 
220 Ib. of coal, at a retort temperature of 900 deg. to 
1000 deg., and, as Herr Krakow maintained, the lighting 
power of the new agent is four or five times greater than 
that of ordinary bituminous coal gas. 


Odessa Tramways.—The number of passengers carried 
by the Odessa Tramways Company in 1883 was 8,773,176, 
as compared with 7,794,625, and 5,828,103 in 1882. The 
net profits realised last year were 23,872/., as compared 
with 21,9897. in 1882, and 17,078/. in 1881. The dividend 
paid by the company for 1883 is at the rate of 7 per cent. 
per annum, as compared with 64 per cent. per annum in 
1882, and 6 per cent. per annum in 1881. 








THe Royat CornwaLt Potytecunic Socrety.—The 
fifty-first annual exhibition of the Society will be held at 
the Polytechnic Hall, Falmouth, on Tuesday, August 12, 
and following days. The exhibits will be divided into 
the following classes: Mechanics, naval architecture, 
chemistry, electricity, fine arts, photography, natural 
history, &c., and medals and prizes will be awarded in 
each, steam and gas being provided free of charge. Mr. 
E. Kitto, of the Polytechnic Hall, Falmouth, is the secre- 
tary of the Society. 





Lone DisTaNcE TELEGRAPHY.—The current number of 
the Telegraphist contains an account of a trial of the 
wonderful capabilities of the Indo-European line. Con- 
nexion was successively made to Emden, to Odessa, to 
Teheran, to Kurrachee, and finally to Calcutta, and 
through this enormous length of 7000 miles of wire mes- 
sages were sent and received directly with an ordinary 
Morse printer at the rate of 12 or 14 words a minute. 
This is a marvellous improvement on the time when mes- 
sages were a week in transit. In 1866 only one message 





got through in 24 hours. 
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CORRUGATED DISC PULLEYS. 

WE annex an illustration of a pulley recently intro- 
duced by Messrs. J. and E. Hall, of Dartford. With 
the exception of the boss, which is cast, it is composed 
entirely of steel or sheet iron. In place of the usual 
arms a continuous web of corrugated sheet metal con- 
nects the boss to the rim; this web is attached to the 


boss by means of Spence’s metal. Inside the rim, 





which is flanged inwards, a double hoop iron ring is 
fixed for strengthening purposes. The advantageous 
disposition of metal obtained by means of the corru- 
gated web, enables the pulley to be made of a given 
strength with less weight of material, and from this 
cause and also on account of being accurately balanced 
these pulleys are well adapted for high speeds. 





CoaL IN France.—The production of coal in France last 
year is officially returned at 20,887,092 tons, as compared 
with 20,046,796 tons in 1882, showing an increase of 
840,296 tons last year. The productionof lignites in 
France in 1883 was 559,107 tons, as compared with 
556,908 tons in 1882, showing an increase of 2199 tons 
last year. 





INTERNATIONAL EXHIBITION OF ENGINES, MACHINERY, 
Toots, &c., FoR ArTISANS.—An International Exhibi- 
tion for Artisans (Internationale Austellung von Motoren 
und Werkzeugmaschinen fiir das Kleingewerbe), under 
the protectorate of the Archduke Carl Ludwig, will be 
opened in Vienna on July 24 and closed on October 12, 
1884. Itis instituted by the Austrian Society of Arts 
(Niedervesterreichischer Gewerbe Verein) in Vienna, and 
will comprise all articles of interest for artisans, such as 
motive power engines, machinery, tools, physical and 
chemical apparatus, and materials for industrial schools. 
The Exhibition will be held in the buildings of the Horti- 
cultural Society on the Parkring, therefore in the centre 
of the town. Numerous applications for space have been 
made by manufacturers oF small motive power engines, 
and of machinery and tools for carpenters, shoemakers, 
tailors, and other artisans. The intending exh‘bitors 
have been mostly Austrian and German firms, but it is 
expected that English and American firms will participate 
largely as soon as the Exhibition becomes more widely 
known. Applications for space are to be addressed to the 
Gewerbe-Verein, Vienna, before May 15. 

Heavy Compounp Rat AND GIRDER MILL ENGINES. 
—The Sociedad de Altos Hornos de Hierro y Acero de 
Bilbao have just ordered from the well-known firm of 
Tannett, Walker, and Co., of Leeds, a very large pair of 
compound engines for rolling steel rails, bars, or angles, 
and girders of H section. There are two high-pressure 
cylinders, each 42 in. diameter, and two low-pressure 
cylinders, each 60 in. in diameter, all 5 ft. stroke, one 
high and one low-pressure cylinder being in line with each 
ae and the cranks being at right angles. The crank- 
shaft cranks and pins are all of steel, the former being 
20 in. in diameter in the neck and 25 in. in diameter in 
the centre and the pins being 16in. in diameter. The 
shaft is on the drag-link system, similar toone made by 
the same firm for Messrs. Bolckow, Vaughan, and Co., 
Eston, some yearsago. Piston valves are employed, and 
link motion with a suitable cylinder for reversing. The 
weight of these engines is 400 tons, the strongest ever 
made. Coal is dear in Bilbao, and therefore the greatest 
economy has to be used, and it has been found that the 
compound system in rolling asin other work requires less 
number of boilers than the non-compound. Messrs. Tan- 
nett, Walker, and Co. are about to deliver the first instal- 
ment of the Bessemer machinery previously ordered for 
the same company in Bilbao. he centre crane will 
weigh abot 90 tons, being made on Tannett, Walker, and 
Co.’s balance-ram system, the main pillar being 32 in. in 
diameter. The pumping engines have four rams each 
6 in. in diameter, 36 in. stroke, the steam cylinder bein 
26 in. diameter by 36 in. stroke. For blowing the spie a 
one of Tannett, Walker, and Co.’s patent three-cylinder 
blowers is being used, the same as those in use at Bolc- 
kow, Vaughan, and? Co.’s, Eston, Charles Cammell and 
Co., Workington, and other large steel works and foun- 
dries. The whole plant will be one of the most substan- 


tial ever erected. 





BALL TURNI 


NG MACHINE. 


CONSTRUCTED BY MESSRS. WILKINSON AND LISTER, ENGINEERS, KEIGHLEY. 















































































































THE distinguishing feature in the ball turning 
machine illustrated above is that the tool is 
stationary while the work revolves in two directions 


simultaneously. In the case of an ordinary spherical | 


object, such as brass clack ball, the casting is made 


from a perfect pattern having two small paps or shanks, | 


in which the centres are also marked to avoid center- 
ing by hand. It is fixed in the machine between two 
centres carried on a face plate or chuck, with which 
they revolve. One of these centres, when the ma- 
chine is in motion, receives a continuous rotary motion 
about its axis from a wormwheel D. This is driven 


by a worm C carried on a shaft at the back of the | 


chuck, and driven itself by a wormwheel B, which 
ears with a screw which rides loosely upon the man- 
el, and is kept from rotating by a finger on the head- 
stock. This centre, in its rotation, carries with it the 
ball, which is thus slowly moved round an axis 
parallel to the face plate, at the same time that it re- 
volves about the axis of the mandrel, the result being 
that the tool cuts upon the ball a scroll, of which each 
convolution is approximately a circle, and lies in a 
plane parallel to the line of centres. 

When the chuck is set for one size of ball, which 
may be done in a few minutes, any quantity of that 
diameter may be turned without further adjustment. 
A roughing cut for a 2 in. ball may be done in one 
minute, and a finishing cut leaving the ball quite 
bright in the same time. The two paps are cut off 
within one-sixteenth of an inch and then broken off 
and the ball finished in the usual way. On account of 
the work being geometrically true the finishing by the 
ferrule tool is done in one quarter of the time usually 
required, 

The chuck may be applied to an ordinary lathe or 
may be combined with a special machine tool, asshown 
in our illustration. In the latter case everything is 
arranged in the most handy way for rapid working, 
and six brass balls of 2 in. in diameter can be turned 
and finished in an hour. The machine is specially 
adapted for turning ball valves for pumps, pulsometers, 
and the like, re in the larger sizes for turning 
governor balls and spherical nuts for armour plates, 
and is manufactured by Messrs. Wilkinson and Lister, 
of Bradford Road Iron Works, Keighley. 








AN INTERMITTENT DELIVERY TAP. 

THE important part which the water supply plays 
in relation to public health is now universally acknow- 
ledged. The average quantity of water consumed by 
ie inhabitant of a town forms a kind of standard 
by which the healthiness of the place may be esti- 
mated, and the efforts of municipalities are directed, 
in all countries, to furnishing the towns under their 





, administration with the most complete service of 
potable water. This, however, is not everywhere 
equally practicable, and in many districts the relative 
scarcity of water entails the obligation of regulating 
its consumption, 
About ten years ago the City of Paris, although so 
| well supplied in this matter, was threatened by a per- 
sistent drought, and the Director of Works, M. Al- 
phaud, was obliged to issue a notice recommending 
economy in the use of water. To prevent excessive 
| waste various systems of -— have been employed, 
more or less automatic, and having the characteristic 
feature that they need to be held open by hand all the 
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time the water is flowing from them. It was hoped in 
this way to try the patience of consumers or their ser- 
vants and to prevent a continuous delivery resulting in 
| pure waste. But individual ingenuity quickly found 
| Many easy ways of avoiding this fatiguing system. 
| The taps were tied or plugged open, and the end 
| sought by the inventors of these apparatus was lost. 
| The tap we are about to describe fulfils admirably 
| the conditions of the problem. It is the production of 
| M. Hte. Chameray, and thanks to the efforts of the 
| firm of Breguet, who hold the concession, it has been 
| adopted, after long and severe trial, for the free water 
| Service of Paris. On this system the consumer re- 
| ceives his water at constant high pressure without 
measurement, but he can never obtain a continuous 
| outflow from the tap. After a certain determined 
| quantity has been emitted the tap closes automatically, 
and a fresh action of the hand is required to bring 
about a second supply. 

The annexed figure shows how this is effected. The 
tap being filled with water, when the lever L is de- 
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BOASE AND MILLER’S WATER COOLING APPARATUS. 


CONSTRUCTED BY MESSRS. DUNCAN BROTHERS, ENGINEERS, LONDON. 








pressed the cam K acts upon the head of the rod G, 
which pushes before it the little piston E. This latter | 
acts, by the intermediary of the water contained in the 
chamber F, upon a lower piston C which forms the 
head of the system C B, of which the lower part B | 
carries two grooves or hollows, which descend below | 
the level A, and form a passage for the water which | 
flows in the direction indicated by the arrows. But | 
the action of the spring M raises the valve B, and the 
water contained in the chamber F flows by the little 
valve D, and delivers itself by the tube z into the | 
lower part of the apparatus. This delivery, which 
coincides with the raising of the system C B, permits 
for a certain time the outflow of water under the direct 
pressure of the main. As soon as the raising is ter- 
minated the tap ceases to act. 

To obtain a second supply of water it is only | 
necessary to again raise the handle and depressit. In | 
order that the tap may work properly it must be filled | 
with water, the presence of air in the chamber F 
causing oscillations. To prevent this effect the cap 
H is unscrewed, the piston E and the valve D with- | 
drawn, and the tap screwed on to the union which 
forms the termination of the pipe. The chamber M is 
filled with water, the valve replaced, the space F 
filled and the piston E inserted into it. The cap is | 
then screwed on, the handle being turned back. | 

The taps are usually adjusted for a delivery of about | 
two gallons at one operation, and completely avoid | 
both the trouble of keeping a continual hold upon the 
handle, and the possibility of constant waste. 


| 


| 





COOLING APPARATUS FOR INJECTION 
WATER. 

Ir often happens in towns and where manufactories 
are crowded together, that the supply of water for 
condensing purposes is very small, and consequently 
that it attains an inconveniently high temperature 
under unfavourable conditions of weather, resulting in 
the deterioration of the vacuum and a consequent in- 
crease in the consumption of fuel. To remedy or to 
diminish this difficulty, Messrs. Boase and Miller 
have brought out the water cooler illustrated above. 
This consists of a revolving basket of wire gauze 
surrounding an inner stationary vessel pierced with 
numerous small holes, through which the heated 
water discharged by the air pump finds its way into 
the basket, to be thrown out in the form of fine spray | 
to a distance of 20 ft. at each side. The drops are re- 
ceived in the tank or pond, and in their rapid passage 
through the air are sufficiently cooled to be again in- 
jected into the condenser. 

_ The illustration shows a cooler having a basket 3 ft. 
in diameter, revolving at 300 revolutions per minute, | 
and discharging into a tank 40ft. square. It requires 
3 to 4 indicated horse-power to drive it, and will cool | 
300 gallons per minute. The following decrease of | 
temperature has been observed in actual practice : | 
Water entering at 95 deg. fell 20 deg. in temperature ; | 
water entering at 100 deg. to 110 deg. fell 25 deg. ; and 
water entering at 110 deg. to 120 deg. fell 30deg. The 
machine with which these trials were made was so 
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| where hitherto they have not been possible. 
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| placed that the top of the basket was 4ft. from the 


surface of the water in the pond. With a greater 
elevation, as shown in the engraving, better results 
can be obtained, 

The advantages claimed for the cooler are that by 
its means the temperature of the injection water can be 
reduced, the cost and size of cooling ponds can be 
diminished, and condensing engines can be ee oe 

e 
apparatus has been for two years in operation at several 
large factories, and there is every reason to believe 
that its use will extend, as it supplies a real want in a 
very simple and ingenious manner. Messrs. Duncan 
Brothers, of Dundee, and 32, Queen Victoria-street, 
E.C., are the manufacturers. 





DOUBLE-BARRELLED GUNS AND 
RIFLES. 

THE series of experiments we are about to describe 
has recently been made by Mr. Horatio Phillips, a 
practical gunmaker, of 31, Chapel-street, Park-lane. 
The results will no doubt prove of interest to those 
concerned in the use or manufacture of firearms. 

The reason that the two barrels of a shot gun or 
rifle will, if put together parallel, throw their charges 
in diverging lines, has never yet been satisfactorily 
accounted for, although many — and ingenious 
theories have been advanced for the purpose. The 


thereto by a pin at the corner A, the block and 
barrel being free to revolve upon the pin as a centre. 
Several shots were fired both with the pin in position 
and with it removed, the barrel being carefully pointed 
at the target each time. No practical difference in 
the accuracy of fire was discernible under either con- 
dition. When the pin was holding the corner of the 
block, the recoil caused the barrel to move from right 
to left in a circular path; but when the pin was re- 
moved, so that the block was not attached to the rest 
in any way, the recoil took place in a line with the 
axis of the bore. It will be observed that the con- 
ditions which are present when a double-barrelled gun 
is fired in the ordinary way from the shoulder, were 
in some respects much exaggerated in the apparatus, 
for the pin was a distance of 3 in. laterally from 
the axis of the barrel, whereas the centre of re- 
sistance of the stock of a gun against the shoulder 
would ordinarily be about one-sixth of this distance 
from the axis of the barrel. This experiment would 
ps mane A tend to prove that the recoil does not 
appreciably affect the path of the projectile, as it 
would seem that the latter must clear the muzzle be- 
fore any considerable movement of the barrel takes 


ce. 

With aview to obtain a further confirmation of 
the result of this experiment it was repeated in a 
different form by a number of shots being fired from a 
‘*cross-eyed” rifle,* in which the sights were fixed in 
the centre of the rib. Very accurate shooting was 
obtained with this arm. 

A second theory, often broached, in order to 
account for the divergence of the charge, is that the 
barrel which is not being fired, by its vis inertia, in 
some way causes the shot to diverge. In order to test 
this, Mr. Phillips took a single rifle and secured it near 
the muzzle to a heavy block of metal, when the 
accuracy of the shooting was in no way impaired. 

So far the experiments were of a negative character, 
and the next step was made with a view to discover 
the actual cause of the divergence referred to. A 
single barrel was now taken, to which a template was 
fitted in order to record its exact length. The barrel 
was then subjected to a heavy internal hydrostatic 
pressure. Under this treatment it expanded circum- 
ferentially and at the same time was reduced in length. 
This, it was considered, gave a clue to the solution of 
the problem. A pair of barrels was now taken and a 
template fitted accurately to the side of the: right- 
handone. As the template fitted the barrel when the 
latter was not subject to internal pressure, upon such 
pressure being applied, any alterationsthat might ensue 
in the length or contour of the barrel could be duly 
noted. The right-hand barrel was then subjected to 
internal hydrostatic pressure. The result is shown in an 
exaggerated form in Fig. 2. It will be seen that both 
barrels are bent into an arched form. This would be 
caused by the barrel under pressure becoming extended 
circumferentially, and thereby reduced in length, be- 
cause the metal that is required to supply the increased 
circumference is taken to some extent from the length, 
although the substance of metal in the walls of the 
barrel by its expansion contributes also to the in- 
creased diameter. A simple illustration of this effect 
is supplied by subjecting an india-rubber tube to in- 
ternal pressure. Supposing the material to be suffi- 
ciently elastic and the pressure strong enough, the 
tube would ultimately assume a spherical form. It is 
a well-known fact that heavy barrels with light charges 
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natural supposition would be that this divergence re- 
sulted from the axes of the barrels not being in the 
same vertical plane as the centre line of the stock. 
That this is not the true explanation of the fact, the 
following experiment would tend to prove. 

Fig. 1 represents a single barrel Rtted with sights 
and firmly attached to a heavy block of beech. This 


| was placed on an ordinary rifle rest, being fastened 





give less divergence than light barrels with heavy 

charges. 
| After the above experiments it was hoped that if a 
pair of barrels were put together parallel and soldered 
| only for a space of 3 in. at the breech end, and were 
* A cross-eyed rifle is one made with a crooked stock 


| for the purpose of shooting from the right shoulder, aim 
\ being taken with the left eye. 
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then coupled by two encircling rings joined together 
as in Fig. 4, the left-hand ring only being soldered to 
the barrel, that very accurate shooting would be 
obtained. For, it was argued, that by these means 
the barrel under fire would be able to contract with- 
out affecting, or being affected by, the other barrel ; 
that on the right-hand, it will be seen by the illustra- 
tion, was the one able to slide in its ring. 

A pair of .500 bore express rifle barrels were ac- 
cordingly fitted in this way. Fig. 3 shows the arrange- 
ment with the rings in position. Upon firing these 
barrels with ordinary express charges it was found 
that the lines of fire from each barrel respectively 
crossed each other, the bullet from the right-hand 
barrel striking the target 10 in. to the left of the bull’s- 
eye, whilst the left barrel placed its projectile a 
similar distance in the opposite direction ; or, as would 
be technically said, the barrels crossed 20 in. at 100 
yards, the latter distance being the range at which 
the experiment was made. These last results have 
been accounted for in the following manner : The two 
barrels were rigidly joined for a space of 3 in., and for 
that distance they would behave in a manner similar 
to that illustrated in Fig. 2, and were they not 
coupled at the muzzles by the connecting rings 
they would shoot very wide, the charges taking 
diverging courses. When the connecting rings are 
fitted on, the barrel not being fired will remain prac- 
tically straight, and, as it is coupled to the barrel 
being fired by the rings, the muzzle of the latter will 
be restrained from pointing outwards. 

The result will be as shown in an exaggerated 
manner by the dotted lines on the right barrel in 
Fig. 3. 

It would appear from these experiments that when 
very accurate shooting is required at long ranges with 
double-barrelled rifles, they should be mounted in a 
manner similar to that adopted in the manufacture of 
the Nordenfelt machine gun, in which weapon the 
barrels are fixed into a plate at the extreme breech end, 
the muzzles projecting through holes bored to receive 
them in a metal plate. No unequal expansion would 
then take place, and the barrels would be free to be- 
come shorter independently of each other. We give 
the above experiments on the authority of their author, 
who, we believe, has taken great pains to render them 
as exhaustive as possible, so far as they go. 





PUMPING ENGINES. 

AT the ordinary meeting of the Institution of Civil 
Engineers held on Tuesday, April 22, Sir J. W. Bazal- 
gette, C.B., President, in the chair, the paper read was 
**On the Comparative Merits of Vertical and Horizontal 
Engines, and on Rotative Beam Engines for Pumping,” 
by Mr. William E. Rich, M. Inst. C.E. 

The author commenced by enunciating the principles 
that ‘‘no single pair of brasses forming a bearing should 
be subjected to wear on two or more axes at right angles 
to one another, and all bearings should be adjustable in 
the direction in which they wear.” He pointed out the 
several ways in which a horizontal engine almost of neces- 
sity departed from these principles, while it was easy to 
observe them in vertical engines, whether they were 
direct-acting or of the beam type. 

The main bearing of a horizontal engine necessarily had 
to withstand the me ah thrust and pull of the connect- 
ing rod horizontally, and at the same time the load of the 
flywheel and crankshaft vertically, and possibly the re- 
sistance of some driving gear in another direction. This 
bearing ought, therefore, to be made in four or in three 
pieces, as was usual in good portable engine practice ; 
but in large engines, for the sake of simplicity, it was 
more frequently made with two brasses, inclined at an 
angle of 45deg., which could not possibly be kept in 
perfect adjustment. The wear of the cylinder, piston, 
and glands vertically, and the necessity for supporting 
the weight of the piston and rod by means of blocks 
working on guides, both fore and aft of the cylinder, were 
also alluded to. 

An objection to a tandem arrangement of two or more 
cylinders and pumps in line, was the difficulty of dis- 
connecting their working parts, and a horizontal was not 
so efficient as a vertical treble-valve air pump, and some- 
times caused accident in starting, in consequence of the 
condenser overflowing into the cylinder. To drive any 
sort of vertical pump off a horizontal engine, some 
complicated driving gear was necessary. Usually this 
was a bhell-crank, which also wore its brasses, both 
vertically and horizontally. 

A horizontal engine of the ordinary type, not steam- 
jacketted, lodged water at both ends of the cylinder, 
especially if the valve chest was on the top of it. Messrs. 
Donkin avoided this by keeping the valves low down on 
the side, while in Corliss engines separate exhaust valves 
were provided at the bottom of the cylinder. Some com- 
pound horizontal engines, with two cylinders working on 
cranks at right angles, with Cowper re-heater, made by 

« Messrs. Easton and Anderson for Messrs. Siemens, and 
a three-cylinder compound horizontal engine working 
sixteen pumps for the ship-lift at the Victoria Docks, 
were then illustrated and described. The compound 
horizontal ‘aomg J engines, made by Messrs. Simpson 
for the Odessa Water Works, were next referred to. 


These were of the same type as those for Messrs. Siemens, 
but were much larger and fitted with a double-acting 
pump behind each cylinder. 

The author argued that most of the above blemishes 
were avoided by adopting vertical instead of horizontal 





engines. The several bearings required vertical adjust- 
ment only, the pistons and cylinders were free from all 
load, except that due to the spring rings, and they wore 
uniformly round their circumferences, and the air pump 
was on the vertical principle. The engine could be 
easily made self-contained on a compact bedplate; it 
eccupied little floor space, and the foundations were 
simple. In many winding and factory driving engines, 
and in several centrifugal pumping engines, the crankshaft 
was above the cylinders; but vertical marine and blast 
furnace pumping engines were generally of the inverted 
cylinder type. 

Beam engines were specially suited for pumping, as 
they permitted a high piston speed and a low pump 
speed at the same time, and several vertical pumps could 
be driven from one engine. They were also easily balanced, 
and were convenient for the introduction of the Woolf 
compound principle. Their longevity and steadiness of 
working, when properly balanced, also kept them in 
favour for factory driving in many parts of England, and 
in Rouen and Ghent on the Continent ; though in conse- 
quence of the lower first cost and greater working speed of 
horizontal engines, they were almost universally adopted 
on the Continent for such duties. 

The universal adoption of the vertical engine in the 
mercantile marine, and the recent introduction of it in the 
Royal Navy, even at the cost of additional armour- 
plating to protect it, in order to obtain the advantages 
which vertical engines possessed over the horizontal 
engines formerly used, were then discussed ; and allusion 
was made to the extravagant wear of the largest class of 
horizontal engines on long voyages. In concluding this 
section of the paper, discussion was invited, as to whether 
the modern Continental engineers were right in adopting 
horizontal engines for nearly all purposes, or was the author 
right in advocating a much larger use than hitherto of ver- 
tical engines for land purposes, and using them almost in- 
variably where large pumping power was required. He 
admitted the very low first cost of the horizontal engine 
in its simplest form, and that for small high-pressure 
engines it was frequently the best type to adopt; but if 
it was condensing and fitted with quadruple or triple 
main bearing brasses, it became as dear as a vertical 
engine, and not’so enduring ; and if it were also on the 
compound principle, and fitted for working pone ina 
well, the cost of it, with its buildings and boilers, would 
be very nearly, if not quite, as much as a Woolf beam 
engine with similar belongings, and the maintenance of it 
would cost twice as much. 

The author then proceeded to describe the type of 
beam engine constructed by Messrs. Easton and Anderson 
in recent years. Their aim had been to make it, as far 
as possible, self-contained, on a massive cellular bed- 
plate, cast in one piece, and to carry the cylinders, valve 
gear, main bearing, beam carriages, and engine entab- 
lature entirely on this foundation casting, so as to leave 
the whole engine nearly, or entirely, free from the engine- 
house walls, which could then be of a much lighter con- 
struction than was necessary when the entablatures were 
supported by them. The bedplate took the place of the 
expensive ashlar work required in most engine founda- 
tions, and shallow pumps could be bolted direct to the 
underside of it. The general effect of the self-contained 
principle was to add to the cost of the engine proper, but 
to reduce that of the engine-house and foundations to a 
greater extent, so that the total cost of the pumping 
station was reduced. In the earlier engines of this type 
the entablature was carried on six round vertical columns ; 
but the angularity of the connecting rod caused vibration 
longitudinally of the superstructure, and the two centre 
columns were therefore replaced by ornamental A frames, 
which in the most recent examples had giveti way to 
cellular A frames of a very stiff box section. In all 
first-class engines the cylinders were steam-jacketted, 
and usually the high and low-pressure cylinders were 
placed side by side on the same Sodeiete with adjustable 
expansion slides of the Meyer type improved by the 
author, on the high-pressure cylinder. The cylinder capa- 
city ratios were usually from 34 to 4to1; but if steam- 
jackets were not adopted, it was useless to make the 
low-pressure more than three times the size of the 
high-pressure cylinder, as, if larger, the diagrams would 
be very attenuated, and almost valueless, in consequence 
of the lodgment of water, especially at the upper end. 
The details of some experiments were then given show- 
ing the slow rate at which an unjacketted low-pressure 
cylinder warmed. At one hour and a half after starting, 
water was present in it during steam admission at a tem- 
perature of only 150 deg. ; at three hours it was 175 deg. ; 
and only after about five hours did it reach 192 deg. Dia- 
grams taken during the trials were exhibited. 

The necessity for the accurate adjustment of governors 
when adopted was then referred to, and the cases in which 
governors were frequently dispensed with when an at- 
tendant was always close at hand in the engine-room. 
The regulation of the expansion by the governor was 
rarely necessary or desirable in pumping engines, which 
had“usually tolerably uniform work. When an engine 
pumped through a long main, it was best to keep the 
stop-valve wide open and to regulate the engine by the 
expansion gear alone. 

he Hartley Colliery disaster led to the adoption of 
wrought-iron beams, but they were costly and not 
entirely satisfactory. Latterly, beams of a mixture of 
cast iron and steel had been preferred. 

It was a mistake to burden a pumping engine with an 
abnormally heavy flywheel. If only carefully balanced, 
and the work indicated and work to be done on the u 
and down strokes respectively were carefully equalised, 
a light flywheel was really better than a heavy one. At 
a large pumping station it was better to have several 
engines of moderate dimensions than one or two of colossal 
proportions. As regarded engine speeds, beam engines 
might be worked faster than had heen the usual practice, 





if they were well balanced, were not unnecessarily heavy 
in their working parts, and were fitted with panes having 
large valve area. With shallow pumps they could be 
worked faster than with deep-well pumps. The Brighton 
engines worked at 14 revolutions, the Winchester at 24, 
the Lambeth, Antwerp, and Sutton at 22, and the Ports- 
mouth a 22 to 26 revolutions per minute. 

It was not only necessary that engines should be econo- 
mical in their steam consumption, it was equally important 
that as much as possible of the power indicated should be 
utilised for useful work. The position of the pump under 
an engine beam had much to do with the loads on, and 
friction of, the working parts. The principles on which 
air-vessel capacities should be proportioned were then 
discussed, with the assistance of diagrams showing the 
variations in the discharges of various types of pumps, 
the practical result being that 23 gallons of air volume for 
a set of three-throw pumps, throwing 100 gallons of 
water per revolution, or 42 gallons for four-throw pumps, 
were as effective as 2200 gallons in a single-acting pump. 

The author considered that all machinery was impaired 
rather than improved by the introduction of ornamenta- 
tion in the shape of architectural features borrowed from 
structures of wood and stone, and that symmetry with 
such outlines as conveyed the impression of stability and 
strength, together with good castings and Me ggg 
constituted the elements of beauty in such works. If 
decoration was desired it was better to bestow it on the 
engine-house and chimney, and to call in the architect to 
assist in designing those structures which were essentially 
different from the machinery. At the same time if economy 
of first cost was important, it was better to have an un- 
decorated engine-house and high-class machinery within 
it, than to limit the perfections of the engines in order 
to get means for ornamenting the buildings. Sound 
engine and boiler-houses could be built for about one- 
third the cost of the machinery, but not unfrequently 
they cost considerably more than their contents. 

Illustrations were then given of various examples of 
beam pumping engines, constructed by Messrs, Easton 
and Anderson and their predecessors, commencing with 
the four Woolf engines at the Brighton Water Works, 
Each of these worked two 334in. deep-well low-service 
pumps, a 24in. high-service pump, and a middle-service 
pump, the water supply of that town being divided into 
three zones at different levels. The four engines at the 
Portsmouth Works had each a double-acting piston 

ump, 20 in. in diameter, with a length of stroke of 3 ft. 

he South Essex Water Works engine had two 16in. 
high-lift pumps. All of these depended on the engine- 
house ned for their stability. Then followed the self- 
contained Doncaster sewage and Saratoff Water Works 
engines, each with six columns supporting the entablature, 
and a double-acting pump between the engine centre and 
the crank. In the Winchester No. 2 engine, working 
two deep-well pumps, two A frames replaced the centre 
columns in the last-named examples. The Lambeth 
Water Works engines had the high and low-pressure 
cylinders on separate bedplates, each working a double- 
acting pump, placed between the cylinder and beam 
centres and cranks at right angles. The pumps sucked 
their water through a surface condenser, and the con- 
densed water from the steam jackets passed direct into 
the feed pump suction. There were two pairs of such 
engines in the same engine-house, and they were sup- 
plied with steam by five double-flue boilers. The steam 
in its passage from the high to the low-pressure cylinder 
was reheated, as in the Cowper system, by an inclined 
tubular heater. The beams were of wrought iron, and 
were surrounded with entablatures forming chequered 
plate-platforms, which were supported by A frames and 
polished wrought-iron columns, and were entirely inde- 
pendent of the walls. A basement floor, 10ft. below the 
main engine-house floor, gave free access to the surface 
condenser and all the pumps without artificial light. In 
the first trial of these engines they worked with 17 lb. 
weight of steam per indicated horse-power per hour, and 
a mechanical efficiency of 90 per cent. The temperature 
of the water in passing through the condensers rose about 
1 deg. Fahrenheit per 100 ft. of lift. The Antwerp 
Water Works engines were to the same centres as those at 
Lambeth ; but they had both a high and a low-pressure 
cylinder on each bedplate ; the beams and connecting rods 
were of cast iron and the main bearings were cast on the 
bedplates. No. 3 Sutton engine was an example of one 
fitted with three pumps, all sucking from the same well, 
and working under lifts of 182 ft., 291 ft., and 526 ft. 
respectively, and interchangeable in their duties. The 
Buenos Ayres sewage pumping engines consisted of two 
coupled pairs, each capable of raising a maximum of 
17,500 gallons of sewage on a lift of 50 ft. in one minute. 
The A frames were extended to include the beam car- 
riages, and, together with the bedplates, were of very 
stiff box sections, The beams were constructed of a mix- 
ture of cast iron and steel, having a transverse strength 
65 per cent. greater and an ultimate deflection 54 per cent. 
greater than ordinary cast iron. There were two lift 
pumps 41 in. in diameter, 46 in. stroke under each engine. 
One of these was worked from a prolongation of the 
high-pressure piston rod, and the other by a rod from the 
beam, which was turned upwards at its outer end, to 
enable a single rod to be introduced for the pump, without 
fouling the engine connecting rod. There were four boilers 
in the adjoining house, and the engines were guaranteed 
to give a duty of 100 millions of foot-pounds in water 
raised hy ewt. of coal. The four beam engines at the 
General Post Office, for the pneumatic despatch system, 
each had two bedplates, one above the other, the lower 
one supporting two 35-in. double-acting air-pumps, which 
might be worked separately, pressure and vacuum re- 
spectively, or together for either purpose. Two engines 
of simple design and smaller dimensions, for a similar 
duty at the Prudential Assurance Office, were also 
described, Finally, an example of small compound beam 
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——_—_———— 
engines working at 45 revolutions per minute, to drive, 
by means of gearing, two sets of three-throw pumps at 
94 revolutions per minute, was given in those at the 
South Hants Water Works, where the Clarke softening 
process Was carried out 








THE MONONGAHELA BRIDGE.* 
Rebuilding of the Monongahela Bridge, at Pittsburgh, Pa. 
By Mr. G. LInDENTHAL. 

(Concluded from page 371.) 

Condition of Old Suspension Bridge before Removal, Tests 
with Iron from the same, and Conclusions.—As remarked 
before, the old superstructure was loose and undulating 
up and down about 3 ft. in each span. 

The Howe trusses at the ends of the floor beams were 
intended to give the required stiffness to the suspended 
platform, but they had become very pliable, and remained 
go in spite of the efforts on the part of the bridge repairers. 
“The splices would not hold.” Nor was the cause diffi- 
cult to discern. 

Every passing load would deflect the wooden floor 
beams _ raise their ends, the suspender from the cable 
acting as afulcrum. At the ends of the floor beam was 
the let truss, which in this way was lifted upfor a certain 
length. Hence, instead of distributing the load on the 
calle, it had just the reverse effect ; it would increase the 
load on a suspender by its own weight for the length of 
several panels. 

When, in addition, the suspenders were badly adjusted 
(and it was no easy matter to adjust them right), the un- 
favourable conditions were still more increased. The 
bridge repairers had tried hard to make the Howe trusses 
do their duty, especially as the Bridge Company had to 
pay a handsome yearly patent royalty on the same, but in 
vain. Their value as stiffening finally consisted in their 
dead weight, about the most harmless service that could 
be expected of them in their position on the bridge. Nor 
was it surprising that the suspender rods from cable to 
floor would constantly break. 

There were few days when no rods broke, and some- 
times as many as eight broke in a day, mostly only the 
short suspenders (under 4 ft.), which in addition to the 
pull from the load and the action of the Howe truss, were 
subject to alternating bending strain from the vibratory 
motion of the floor at and near the middle of the span. 

The size for the short rods had been gradually increased 
from 1} in. to 1%in. diameter and steel had been tried for 
them. But experience proved that a soft, tough iron 
would last the longest; they invariably broke at their 
lower end in the thread behind the nut. If one of these 
rods lasted two years it was considered very good iron. 
Soft steel rods last about four months. The stays 1¥ in. 
in diameter had also become loose and useless. 

The bridge, with a series of eight suspended spans, 
afforded the opportunity of observing the effect of an 
advancing load upon the cables when the bridge otherwise 
happened to be free from teams. The loaded span would, 
of course, deflect, and the neighbouring spans would rise. 
The movement in the floor seemed to the eye like an ad- 
vancing wave, requiring a certain time to reach the 
anchorages. It strongly suggested the element of time 
required for a force to produce its full effect on a con- 
tinuous bridge frame of greater length, whether it be a 
number of connected smaller spans, or one or more of 
greater span. Even in a suspension bridge, in which a 
stiffening truss of sufficient strength and in the plane of 
the cable equalises the load on the same, the exact strains 
in both are not easily defined. For a uniform load, for 
instance, the stiffening truss is not needed, the material 
in the same is not strained, but the cable has a certain 
seca ae strain. If now a partial load isto be prevented 

rom deforming the cable, by means of a stiffening truss, 
the material in the same will be strained from zero toa 
certain maximum in certain places. 

If we consider that the lengthening or shortening of the 
material takes places in an exact ratio with the strains 
which cause these changes of length (within the elastic 
limit), and that the time required for them is necessarily 
in the same ratio (since the strains are caused by the same 
load), then it follows that the full effects of the load on 
the trusses and on the cables take place at different 
times. For when the material in the trusses from the 
above partial load is strained from 0 to, say, 16,000 lb. 
per square inch for steel, the strains in the cable will (we 
assume) be raised from 12,000 lb. to 14,000 lb, ; the ratio 
of the increase would be as 8 to 1. 

(The ratio here assumed is dependent on length of span, 

and becomes greater as the spans get longer and propor- 
tionately heavier. No allowance is made in this illus- 
tration for the time required by the force to travel up the 
suspenders to the cable.) 
_ In other words, the maximum effect will be produced 
in the cable eight times quicker than in the stiffening 
truss. The deforming force will travel that much faster 
in the cable than in the stiffening truss, whatever the ab- 
solute time may be. 

In this wise the writer would explain the observed 
movement of the cable in advance of the movement of the 
floor and trusses on the unloaded bridge, from a team 
“es on it. 

The cable would, on the enterins of the load on the 
bridge, at once commence to move from end to end of the 
bridge, and the grinding noise of the moving pendulums 
could be heard long in advance of any astieatie dulareme 
tion in the floor or Howe truss. The cables were at the 
middle of each span close down to the floor, which could 
not move longitudinally. When the ‘‘advance move- 
ment” in the cable from a load occurred, the short sus- 
penders at the middle were almost the only means of 
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checking the extent of it; these short suspenders were 
subjected to a severe bending strain, as mentioned before, 
and would break off frequently. 

Such effects of loads on a stiffened suspension bridge 
should receive consideration in designing the same ; the 
writer’s investigations in that direction convince him that 
stiffening trusses, if they were properly proportioned, are 
the least economical means in point of material of giving 
rigidity to a suspension bridge, even for longer spans, in 
which the inertia of the mass itself contributes to stiffness, 
and where the deforming loads are but a fraction of the 
permanent ones. 

Loads coming upon the bridge in the form of shock did 
not seem to affect the cable much. A wagon jolting over 
defective rail joints would cause severe shocks on the 
suspenders, but near the cable ends it could hardly be felt. 

On taking down the bridge an opportunity was offered 
to examine the iron of some bridge parts which had been 
severely strained for thirty-seven years, 

The only tests'‘which had been made by Mr. Roebling 
were with the wire, which had been tested with an ordi- 
nary lever beam to 1200 lb., and also by bending it re- 
penee. So the writer learned from Colonel S. M. 

Wickersham, in Pittsburgh, Pa., who had been Mr. 
Roebling’s superintendent in building the Monongahela 


Bridge. 

The old cable had 750 wires, consequently a strength of 
450 tons. 

The writer’s calculations show that the pull in the cable 
from the dead load alone was 94.2 tons at the middle, and 
98.0 tons at the ends; and from ordinary daily loads, 
175 tons at the middle, and 186 tons at the ends ; from 
heaviest loads admitted, and occurring several times a 
week, 245 tons at the middle, and 256 tons at the ends. 

This shows that the wire was daily strained to 4; and 
frequently to over 4 of its ultimate strength. Still, on 
taking wires from the cable, some of them would coil up, 
presumably to the curve they originally had on the wire 
drum. ‘ There was still life in them.” Ten wires from 
different parts of the cable were tested in Pittsburgh, and 
showed an ultimate strength of from 990lb. to 1340]b., 
equal to 72,700 lb. and 95,700 lb. per square inch. 

The lowest result (72,700lb.) was with a wire from 
around the cast shoe on the pin. The elastic limit was 
from 67,100 lb. to 78,600 1b. per square inch. Ten similar 
wires were sent to Mr. Collingwood, assistant engineer at 
the Brooklyn Bridge, and tested by him. Strange enough, 
the strongest wire there was from around the shoe, show- 
ing an ultimate strength of 100,000]b. per square inch. 
The weakest specimen showed 91,241 lb. per square inch ; 
this broke outside the marks. The average of the ten 
wires was 96,690]b. per square inch, or over 3000 lb. more 
than Trautwine gives for wire of 0.13 in. diameter. 

Mr. Collingwood’s results are somewhat higher; it is 
probable that this may be on account of the different 
testing machines. The elongation was from 1.66 to 8.5 
per cent. Reduction at point of fracture was from 35 to 
75 per cent. A new ordinary telegraph wire of same 
gauge, tested in Pittsburgh, showed an ultimate oy 
of 99,980]lb. per square inch; elastic limit, 81,5501b.; 
elongation, 54 per cent. ; reduction, 57.4 per cent. The 
wire splices were 3 in. to 4in. long, and consisted of the 
overlapping wire ends being wrapped closely with fine 
annealed wire. Three of them were pence | ; they all 
broke in the splice with 980 1b., 10101b., and 10301b. re- 
spectively, or somewhat less than the full strength of the 
wire. The same could be bent to 180deg., back again 
360 deg., and would break then in straightening up. 

The above tests proved that the cables had lost little if 
anything of their original strength. 

One end of each cable was fastened to the pendulum 

in with four eye-bars 4in. by l}in., and about 2s ft. 
ee from centre to centre of holes for 3-in. pins, he 
connexion is shown in the sketch. 

The total section of the four bars was 20 square inches, 
and assuming that they were strained all alike, the pull 
on them from dead load alone was 98 tons, or 9800 1b. per 
square inch ; from ordinary loads was 186 tons, or 18,6001b. 
per square inch; and maximum was 256 tons, or 25,600 Ib. 

But from the arrangement of the bars it is apparent 
that the inner cable links had to take the greatest share 
of the pull, and before the pins had bent, must have had 
to resist the entire pull. 

The iron in them was consequently strained far beyond 
the elastic limit, and they had stretched fin. to }in., as 
was ascertained by measuring the length of the inner and 
outer cable links. The 3in. pins were all found to be 
bent, and two of them were found to be partly broken in 
old flaws. 

The strain in extreme fibre from bending on the pin, by 
the pull of the cable from dead load alone, could not have 
been less than 46,500lb. per square inch, and 90,000Ib. 
from ordinary loads, or about 44 times as much of what 
is considered .safe practice in modern iron bridgework. 
The cable fitted over the pin with a cast-iron shoe, which 
in most places was found broken. 

The pendulum pins, on which both cables were fastened, 
were also all found to be bent ; in all of them grooves had 
been worked out from the motion of the pendulum. The 
as were gin. to fin. deep; the corresponding pin- 

oles in the pendulum bars had been ground out to an 
oblong shape to the same extent. 

Three pins were tested and bent on an anvil to ascer- 
tain the character of the iron; one pin broke clean off at 
a bend of 30 deg., revealing a granulated fracture of fine 
—_ on the convex side and coarser grain on the concave 
side. 

The second pin broke in bending through a hole in the 
outer fibre, which was fibrous and crystalline in layers. 
In the hole was found a steel plug fin. long. 

The third pin gave the most surprising result. It bent 


180 deg. around two-thirds of its diameter without any 
crack. It had four grooves }in, deep worked out from 
the pendulum hars, 








All pendulum bars were 4in. by lin. in section, or 16 
square inches per pendulum. The pull on them was from 
dead load alone, 56.4 tons, from ordinary daily loads, 106 
to 146 tons. Supposing the bars to have been strained all 
alike, the pull per square inch from dead load alone was 
3.5 tons, and from live loads 6.6 to 9.2 tons. But owing 
to the bars being in pairs at each end of the pin, the in- 
side bar had necessarily a larger pull to resist, and must 
have been strained sometimes to 15 tons per square inch. 
In addition to it was the torsion and friction on the pin. 

The bearing strain on the lower pin-holes of the cable 
links was 6.5 tons per squareinch from dead load alone ; 
and from live loads it must have often reached 12 tons to 
22 tons per square inch. But there was no motion on these 
pins, and they showed no marks or grooves, notwith- 
standing the great compression of the metal; neither 
—— the corresponding pin-holes in the eye-bars elon- 
gated. 
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The bearing strain on the semi-intrado of the pin-hole 
(3 in. by lin.) was for dead load 4.67 tons per square 
inch, and for live loads must have reached 8.8 tons to 20 
tons per square inch. Present practice would allow 7.5 
tons maximum. 

The section of the anchor chains on both abutments 
was equal to four eye-bars of 4 in. by 1} in., or about 18 
square inches. 

The pull on these bars from dead load alone was 56 tons, 
and from ordinary live loads 106 tons to a maximum of 
144 tong, eens a pull - square inch of 3.1 tons, 
5.9 tons, and 8 tons respectively. 

The suspension rods, 14 in. in diameter (1.15 square 
inches), had to resist a pull of 2500 lb.to 12,000 lb. each. 
A great many of the shorter rods broke in the thread 
under the nut (net ‘area, 0.7 square inch), and were re- 
placed with 1§ in. rods, as mentioned before. The cause 
of the breakages has also been stated. 

The fracture of every broken suspender was granular, 
of finer or coarser grain. In bending the same rod a few 
inches above the fracture, it would reveal mostly a fibrous 
texture, showing that deterioration had taken place at 
points of overstraining. 

The stays in the old bridge were without strain, and 
had been so many years; where the loose stays crossed 
the suspenders, the former were worn sometimes § in. 
deep; the suspenders were worn but slightly at these 
crossings. Bending tests with these stay rods showed a 
ductile tough iron. 

A number of tests were made with eye-bars from dif- 
ferent parts of the bridge, with stay-rods and suspenders, 
the results of which are tabulated on the next page. 

Conclusion from Tests.—The high elastic limit of the 
cable wires, sometimes so close up to the ultimate strength 
as to be impossible to define, and the small elongation, 
together with the large reduction, have been undoubtedly 
the result of the cold drawing of the wire, which generally 
has the effect (the same as in cold rolling) of raising the 
elastic limit and ultimate strength, bringing them closer 
together, and reducing the elongation. In _texture the 
iron was made steely and homogeneous. 

The pliability of the cable protected the connexions in 
the towers (which were the weakest parts) from shocks. 
Otherwise, the cable links and pins, overstrained as they 
were, would have parted under a sudden pull long ago; 
as it was, all of the pins were found bent, and some 
partly broken. 

Two of the cables, after having been in the river six 
months, were found to be dry inthe inside, so well had 
the old wrapping and paint protected them. The danger 
from rust is thus little more for the metal in cable form 
than for a solid bar, while the former is fully twice as 
strong. Steeland iron are strongest in the wire form. 

The advantages of the cable form for tension members 
in long spans are indisputable, and the judgment of Mr. 
J. A. Roebling (the originator) is ‘fully corroborated by 


“— 

n the absence of any recorded tests with iron bars at 
the time of building the bridge, the conclusions from the 
tests stated above will be, necessarily, incomplete; but 
this much can be said : 

That the iron put in the bridge originally was not of a 
uniform quality. The bending tests on the pins and the 
fracture of the eye-bars prove this. 

Of three pins which had been bent, each one showed a 
different quality of iron aud texture, though they had 
been subjected to precisely the same strains in the bridge. 
The pin, doubled up in bending, proved, after being 
severely strained for many years, to be of a superior 
ductile ‘iron, the fibrous texture of which had not been 
changed in any way. These pins were not only sub- 
jected to a very great bending strain, but also to torsion 
and friction. 

The iron in the bars shows also a want of uniformity, 
which must have existed originally, which is plausible, 
considering the difficulty of making them in 1845. Each 
link seems to have been forged from one billet ; this is 
supposed from the variation in their section, not only as 
one compared with the other, but in the same bar. Most 
of the bars were full of slight flaws crosswise and length- 
wise, suggesting the use of a light hammer and want of 
sufficient power to condense the metal, especially in the 
eyes, where the largest mass was. The fibrous fracture 
in some eye, and the crystalline fracture in others, be- 
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Tests with Otp Iron Eye-Bars. 




















| » 
| ss & 13s g |Sc8 
| (8 | gg (22.4. eae 
Ee fy ~ led | 8 |B:s| 33 gee | 
osition of Bars in the A a ae as lS82] 8 sod Raheica 
— 3 = | Pos : 4. | a 39 oF. 
s | § |33| 83 [258] Sf lge.4! 
8B] & |g3s! sf | $45! se |sSks 
Z qin’ | = if" i se" 

- in. sq. in. | ft, in. | per cents. 

Pendulum, inside link .. ee ee | 4.0 2 8% {5 a rit; 3 34,850 pore eye b petene aes 
a | | limit could be ascertained. Crystal- 
| | | line appearance. Both pin-holes 
| | (a=15 )| } worked out in. 

” ” . = a 3.87 2 Sti} 5 =14 5| 31,330 6.9 | 47,350 |Broke in eye }, with fibrous fracture. 
+2163 | Both pin-holes worked out } in. 
‘e outside link ~ 3.73 $ 8 is d a 17.0 34,000 5.3 40,840 Broke through pin-hole a. Crystal- 
Ipsademieaarsseo) | line fracture. Both pin - holes 
| iveu30 21 | | worked out § in. 
Cable bars, inside link .. oe! 4x2R] 5.15 210 ib = 25 j 26,740 8.0 | 41,770 — throu = i eye @ with a 
| =a" | steely granulat racture. Round 
‘tent i | pin-holes 3in. in diameter, 
< outside link oo | 5.10 2 9144-19 "a 31,530 | 10,3 | 44,140 Broke in eye a with a fibrous fracture. 
| | ‘ a=27.7) | Round pin-holes 3 in. in diameter. 

Anchor bars, north abutment.) 4x1}/ 4.4 M43 /)5 = 30.0 j 33,090 | 2.92 42,230 Broke in the bar with an entirely 

| | mee | | — ee 5 ft. from end. 
: (a=13 } , _. | Round pin-holes 3 in, in diameter. 
south m . 4.52 [10 98/3, _— 29,850 6.0 40,760 Broke through the eye a. Crystal- 
7 , . = = | | | line fracture. 
7 407 10 9 |{$=38 }| 30,050 4.7 39,280 [Broke through the eye a. Crystal: 
rE . 3 Ut a | line fracture : 
fa = 22 ne : x 
“s _ = ou 4.54 112 23/35 —8) } 30,280 9.6 45,790 Broke in the bar 4ft. from the end. 
H Sees | j | Fracture mostly fibrous. Few 
eae yi | crystals. 
= ‘a » ee te 12 2} ib = 31 ; 28,930 1.1 32,150 Broke in the bar through an old flaw. 
! 


i 


Fracture crystalline and fibrous in 
| | | layers, 


| | 





A cable bar 2 ft. 10 in. long back to back of holes was nicked in the middle of the bar and bent ; it would not break; it bent to a 


horseshoe 8 in. in diameter. 


A pendulum bar 2ft. Sin. long back to back of holes was nicked in the neck of the eye and partly bent; it would not break at a 
right angle ; a partial fracture showed fibrous and crystalline layers. 


Tests witH OLp Iron Robs, USED AS STAYS OR SUSPENDERS. 
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longing to bars that have been exposed to like strains, | tions. If the bending is slight, but very rapid, as in 


proves that the crystalline texture must have been there 
originally, and was not the result of deterioration. 

f ten eye-bars tested, only three broke in the bar-—- 
one of them through a flaw—so that in only two bars the 
full ultimate strength of the iron was developed in testing. 
It reached 42,230 and 45,790 per square inch respectively. 
The former was of crystalline texture, had a high elastic 
limit (33,090) and low elongation (2.92 per cent.); it was 
an anchor-bar, on which the strain per square inch pro- 
bably never exceeded 12,000 lb. ; furthermore it was never 
exposed to the slightest vibration in the bridge. 

Tris reasonable to assume that the bar was crystalline 
in texture when put in place. The other eye-bar, also an 
anchor-bar as the one before mentioned, in which the full 
strength (45,790 lb.) of the iron was developed, showed a 
high elastic limit (30,050), with an elongation of 9.6 per 
cent., a — of iron which is often accepted now-a-days 
for plates. e fracture was fibrous, with few crystals. 

In all the rest of the tested eye-bars the ultimate 
strength of the iron was not developed, owing to the weak 
heads, which were all too small, and broke in testing. 
The smaller head broke in all bars ; the fracture was crys- 
talline insome and fibrous in others. One of the bars, 
after being nicked, would not break, but bent, and showed 
tough iron. 

he iron in the cable bars has been undoubtedly often 
strained beyond the elastic limit. As to the proportion 
of the heads to the bar, the tests show that where the 
excess of metal was below 22 per cent. the eye broke with- 
out developing the full strength of the bar. 

he original want of uniformity in the iron ‘is also 
attested by the tests on the suspension and stay rods, 
None of them were strained more than 12,000 lb. per 
square inch, The fracture with crystalline and fibrous 
layers shows that the iron had been so put in the bridge 
originally. If deterioration would affect a fibrous texture 
it would be destroyed. 

The above tests indicate that iron highly strained for a 
long number of years, but still within the elastic limit, 
re to slight vibration, will not deteriorate in 
quality. 

That if subjected to only one kind of strain it will not 
change its texture, even if strained beyond its elastic 
limit, for many years. It will stretch, and behave much 
as in a testing machine during a long test. 

That iron will change its texture only where exposed to 
alternate severe straining, as in bending in different direc- 





violent vibrations, the effect is the same. (Mark failure 
of short suspension bars.) The deterioration may be ex- 
plained as a loosening and destroying of the fine lamin 
of slag (in the fibrous Ngee iron), causing the same to 

come granulated. In a fibrous iron the cohesion of the 
molecules is ater in the direction of the fibre than 
across it. When the dividing lamine of slag are de- 
stroyed, the iron particles tend to restore an equilibrium 
of cohesion, as it were. Their cohesion longitudinally 
decreases and transversely increases, causing a condition 
of cohesion as in cast iron. 

Another such agency, changing the texture of iron, may 
be found in heat and oscillation combined. Latent heat 
may be evolved by violent continuous vibration itself. It 
seems certain that crystallisation cannot take place unless 
the iron softens sufficiently under heat, and has rest to 
form crystals. Iron found to be crystallised, has either 
been so originally or has been made so by sufficient heat 
and rest in one fom or the other. 

The old bridge did not have any wrought-iron members 
in compression. The cast-iron towers, the only com- 

ressed members, had 96 square inches section. The cast 
iron was never higher strained than 2000 lb. per square 
inch under most unfavourable conditions of loading. It 
was fine-grained and tough. 

Two cast anchor-plates only were removed ; one of them 
was found with an old flaw through the entire width: It 
was taken from the ground whole, but in turning over and 
falling it broke, revealing the old flaw. It is very pro- 
bable that on account of the friction on anchor chain the 
full pressure against the anchor plates had never been 
exerted. 

The iron test specimens from the old bridge were exhi- 
bited at the International Exposition [of Railway Ap- 
pliances in Chicago, in June, 1883, and afterwards 
donated by the writer to the Western Society of Civil 
Engineers. 

he lumber, thirty-seven years old, in some parts of the 
bridge, where it was protected against rain and sun, was 
found to be still in excellent condition. 





NOTES FROM THE SOUTH-WEST. 
H.M.S. Amphion.—On Wednesday Her Majesty’s steel 
cruiser Amphion, built at Pembroke Dockyard, had a 
trial of her engines outside Milford Haven off St. David's 
Head. The machinery, which has been fitted by Messrs, 








Maudslay, Son, and Field, London, worked well, 

Amphion left Pembroke Dock on Thursday icine 
Devonport, where she will receive her armament, &e, A 
vessel of the same type and class has been laid down at 
Pembroke Dockyard, and will be proceeded with at once, 


The Abbotsbury Railway.—This undertaking is now 
being pushed forward, and there is reason to hope that in 
the course of another year the line will be opened, A 
consignment of steel rails has arrived. 


Institute of Mechanical Engineers.—A meeting of the 
executive committee of the South Wales branch of the 
Institute of Mechanical Engineers was held at Cardiff on 
Wednesday, for the purpose of arranging a programme 
for the visit of the Institute to Cardiff in August. The 
visit will extend over five days, and judging from the 
efforts of the local branch, it will probably prove a very 
pleasant one. A number of excursions to places of in- 
terest in the district will be arranged. 


_ Newport.—There has been a perceptible improvement 
in the steam coal trade, and coal has been going off much 
more “—w In the house coal trade there is not much 
change. he manufactured iron and kindred trades 
remain in much the same state; shipments have, 
however, been more active. Last week 7388 tons 
were cleared to the following destinations: Banan- 
quilla, 265 tons; Rosario, 630 tons; San Francisco, 
200 tons; Talcabuano, 980 tons; San Blas, 1820 tons ; 
Bilbao, 13 tons; Algoa Bay, 1323 tons; and Gefle, 2107 
tons. Last week’s coal clearances amounted to 54,418 
tons. From Bilbao there were received 6710 tons of iron 
ore and 565 tons came to hand from other sources, 


Cardiff.—The best qualities of steam coal are in good 
demand. Prices rule from 10s. to 11s. per ton for colliery 
screened coal. An improvement in the house coal trade 
referred to in our last “ been maintained. Prices con- 
tinue to be quoted at 9s. per ton for No. 2, and 10s. per ton 
for No. 3. Prospects in the patent fuel trade are more 
encouraging. Last week’s clearances comprised 183,112 
tons of coal, 4219 tons of patent fuel, and 3185 tons of 
iron. From Bilbao there were received 16,158 tons of 
iron ore, and 3817 tons came to hand from other sources, 

Barry Dock and Railway.—This important project is 
now pending before a committee of the House of Com- 
mons. There is little doubt that, whatever the decision 
of Parliament may be this year, it will be accepted by all 
parties as a final settlement. The dock is intended to be 
40 acres in extent, without counting a timber yard of 
15 acres, and it is to havea lock 500 ft. long and 80 ft. 
wide. The estimated cost is 445,378/., and an additional 
51501. for land. The principal railway proposed, which 
is 26 miles long, runs from Treorchy, at the head of the 
Rhondda Valley to peas fe making junctions with the 
Taff Vale Railway, at Treforest, and with the Great 
Western Railway at Peterstone. A passenger line from 
Cardiff to Barry, vid Penarth, was included in the 
scheme last year, when the cost of the railways was 
estimated at 816,957/. The last-mentioned line, however, 
is not asked for this year, and there are other slight devia- 
tions from the original plans. 

The Tin-Plate Trade.—The tin-plate trade of South 
Wales has been brisk. Brands with a good market name 
are sold at better figures. 
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3097. Gas Motor Engines: J. Dougill, Manchester. 
(6d. 7 Figs.}—The valve seat contains five ports ; the first is for 
the air and gas, and may have a double entrance, the second and 
third are for gas which mixes with the air in a chamberimme- 
diately behind the fourth port, and the fifth serves as the exhaust. 
The mixture of gas and air passes from the chamber, through 
fourth port, space in the slide, and first port, to the cylinder. The 
main slide controls the first port only, and contains in one end 
the usual igniting chamber. The middle part of this valve is cut 
away, and in the space formed a supplementary valve, controlling 
the second, third, fourth, and fifth ports, is placed. The slide 
cover is a flat plate with two a. the first serving to supply 
gas to the igniting chamber, and the other communicates with the 
chimney at the back ofthe cover. A bolt or stud is inserted into 
the valve seat — the slide and cover, and an adjustable side- 
weighted nut on the end — from the cover, serves to 
screw up the slide cover to the required pressure. A relief valve 

laced at the end of the cylinder supplies air to the cylinder when 
he gas supply is cut off by the governor. Referring to the illus- 
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ions, the gas entering by the ports 2 and 3, mixes with air and 
pense by vent 4, np hh the main valve, and port 1, to the 
cylinder ; at about one-third stroke the main slide cuts off the 
supply and ignites the mixture ; at the end of the stroke the sup- 
plementary slide closes the ports 3 and 4, and opens port 5, 
ducts of bustion passing out through the space in the 
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main slide, passage @ in the supplementary slide and port 5 to 
the exhaust; gg are the valve rods working the slides; f the 
chimney in which the fixed flame burns; c¢ d are the two ports in 
the cover ; e chamber in which lighting flame burns, and i is the 
stud on which the side-weighted nut j is screwed. (June 22, 1883). 


3891. Production and Purification of Combustible 
Gases and Appliances therefor: W. 8. Sutherland, 
Birmingham. [6d. 14 Figs.]—A substance capable of evolv- 
ing hydrogen is added to the fuel, the ammonia produced being 
fixed by a suitable acid or a salt capable of giving off an 
acid may be added, the hydrogen — obtained from the 
steam. The gas is then passed through lime or other purifiers. 
In order to produce a combustible gas by the reaction of 
superheated steam on carbonaceous fuel, two gas producers 
are combined with a continuous superheater and steam supply. 
The heated gases produced by one producer pass into the 
superheater in one direction, the steam being passed in the 
opposite direction to the fuel in the other producer. The fuel 
chambers are of sufficient depth to produce the well-known pro- 
ducer gas which passes into the superheater side by side with 
air in such manner that combustion takes place inside the pas- 
sages which are surrounded by the superheated steam. The end 
walls of the superheater may be made hollow to contain cold 
water or air. This specification also describes the construction of 
the superheater, the producers and appliances for stirring fuel in 
producers. The superheater, producer, or other parts may be 
carried on trucks. The ammonia is preferably fixed, by means of 
a solution slightly acidulated with sulphuric acid, in a scrubber. 
(August 11, 1883). 

4056. Instrument for Measuring Distances: J. T. 
Whish, Southsea, Hants. (6d. 8 Figs.|—Two telescopes 
mounted in Y frames and at a given distance apart are 
directed to the object whose distance is to be determined. The 
two telescopes are then transferred to other Y frames so that 
the telescopes are at right angles to their former position, and 
each reads off the division crossed by the axis of his telescope on 
a graduated baron the other instrument. The graduated bars are 
fitted to turn on a vertical axis coincident with the zero division, 
and with the centre of the telescope. (August 21, 1883). 


4223. Joints for Earthenware Pipes, &c.: H. 
Doulton, London. [6d. 5 /igs.|—The interior surface of the 
one ring and the exterior surface of the other ring cast around 
the ends of the pipes are cylindrical, and fit accurately one within 
the other. (September 1, 188%). 


4252. Apparatus for Signalling by Semaphore: 
W. F. Lar London. (6d.)]—The object is to enable the 
whole of the flags constituting any signal of the international 
code of signals to be shown at one hoist. A special feature it is 
stated consists in (where practical and convenient) actuating the 
levers, rods, ropes, wires, or chains which work the arms by means 
of magnets, the electric current being supplied from the most 
convenient source. The method of actuating is not, however, 
further described. Diagrammatic views showing different signals 
and codes are interpolated with the text. (September 4, 1583). 


4258. Metallic vecing Se Piston-Rods, &c.: W. R. 
Lake, London. (C. Campbell, Newark, N.J., U.S.A.) (6d. 


8 #.}—Two or more soft metal rings are arranged within 
the stuffing-box and engage with and encircle the rod. One 
or more outer rings cer cover the joints of the inner 
rings are placed around the inner ring. The ends of the 
rings are preferably in a plane at right angles to their axis. 
The inner rings are split diametrically or they may be cut 
once. The intermediate and outer rings are only cut once, or a 
segment may be removed equal in width to the diameter of the 
rod so that they can be put in place without removing the cross- 
head. The segment of the outer ring is secured by screws to the 
outer surface of {the intermediate ring, and the segment of the 
latter issecured to the inner surface of the outer ring. To pre- 
vent the intermediate rin turning on the inner rings, an aper- 
ture is drilled longitudinally at the joint between them and a pin 
inserted therein. The rings may be prevented from turning upon 
each other by screwsorpins. A small annular space isleft between 
the outer ring and the stuffing-box, to which space steam is ad- 
mitted. A recess is formed in the inner surface of the cylinder 
head, and a ring which rests against the inner end of the packing 
is secured therein by screws, and is forced against the rings by the 
steam, or a spiral spring may be employed to force a ring against 
the ends of the packing. A ring and a piece of fibrous packing 
may be arranged at the outer end of the stuffing-box. (Sep- 
tember 4, 1883). 


A 

4357. Steam Engines: M. J. Brewer, Cardiff. [6d. 
8 Figs.]—The patentee refers‘to Davey’s Specification 5489 of 1880, 
in which a subsidiary engine is employed in combination with 
eccentrics working the main engine valves, two eccentrics being 
employed for each valve. According to the present specification, 
the eccentric working each slide valve is placed loosely on the 
crankshaft of the main engine, and stops are placed both on the 
eccentric and on the shaft, so that when these stops are in contact 
for either forward or backward gear, the eccentric cannot move 
further round on the shaft. This eccentric is driven by gearing 
from the auxiliary engine which has a constant load and movesat 
a uniform speed. Should the main engine be accelerated in 
speed, the shaft is rotated faster than the eccentric, and the steam 
admission valve is nct brought into proper working position until 
the stop on the eccentric again comes in contact with the stop on 
the shaft. In steam steering engines, the eccentric instead of 
ie nae by an auxiliary engine is rotated by hand gearing. 
(September 12, 1883). 
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segments of a circle, which are bolted to end pieces cast or keyed 
on projecting shafts carrying a flywheel and pulley. The slides or 
piston move freely in spaces left between the segments. The ends 
of the inner cylinder are received in recesses in the end plates of 
the outer case. The bottom plate of the outer case is curved to 
the same radius as the inner cylinder and extends for a quarter of 
a circle. The top plate also extends for a quarter of a circle 
struck from the same centre as the bottom plate, but of a greater 
radius. The side plates complete the outer case, and the inlet and 
outlet pipes are secured to these plates. The piston or slides are 
guided from one curved segment to the other by curved pieces 
connecting the segments. Parts of the pistons are cut away so as 
to allow them to move at right angles to one another through the 
inner cylinder, (September 12, 1883), 


4373, Apparatus for Testing and Indicating the 
Load of way and other Trucks: J. Imray, Lon- 
don. (J. F. R. Stebelist and C. J. F. Steibelt, Berlin). [6d. 
7 Figs.|—The apparatus consists of a casing containing an axis 
carrying a pointer and a toothed — gearing into a rack of 
adjustable length, so that by fixing the casing upon the framing of 
the truck and causing the rack to ee with its lower end upon the 
axle box, the downward motion of the casing consequent upon the 
loading of the truck, will cause the pointer to move and indicate on 
sean the extent to which the truck is loaded. ‘(September 12, 


4379. Manufacture and Application of Material for 
es and Metallurgic Vessels, &c.: J. 
Imray, London. (H. Rémaury and F’. Valton, Paris). (2d.)— 
Chromic iron is used as a nentral lining for furnaces, in which cast 
iron, steel, or wrought iron are treated in a liquid or semi-liquid 
state. The chromic iron is mixed with from 6 to 12 per cent. of 
graphite and 6 to 12 per cent. of tar or pitch and applied directly 
asalining. (September 13, 1883). 


4393, Telephonic Apparatus: T. H. Meatchem, 
Waterford, Ireland. (8d. 25 Figs.)—This relates, firstly, to 
the arrangement of the vibrators acted upon by the sound waves, 
secondly, to the connection of electrodes or electric conductors to 
each other and to the vibrators, and thirdly, to the employment 
of more than one magnet in connection with each diaphragm. A 
diaphragm of wood, cork, or iron is fixed firmly at its centre to 
any convenient support. Fig. 1 showsa vibrator attached to a fixed 
support A and also a vibrator fixed to a bracket arm capable of 
being moved round the centre C. Where more than one vibrator 
is employed they converge towards each other at the back of a 
box and form a wide opening at the front. Fig. 2 shows a section 
of the box, having two vibrators, v v being the vibrators and ¢ ¢ 
the supports. Ina transmitter, the carbon blocks are arranged 
symmetrically on the vibrator, and the systems on opposite corners 
or sectors are united by insulated metallic strips. Fig. 3 shows a 
























hd 








aN 





Meesneanse” 


%.. 


magnet and induction coil of the receiver combined in one instru- 
ment. The soft iron core C is attached to the soft iron plate P ; 
b bis the polar bobbin, P! P! the primary coil, and § S the secon- 
dary coil. The connections are clearly indicated in the figure. The 
diaphragms are fixed between plates D D supported and adjusted 
by means of four corner screws n. A number of circles are turned 
out in the plates D, and a thin plate forming the diaphragm is 
placed between the two plates, and all three plates are screwed 
tightly together. The patentee also claims the construction of a 
circular or ring induction coil ; the combination with two or more 
metallic circuits and two or more batteries of a double or multiple 
transmitter, transmitting the same message to two or more 

tations ; al teleph ear-holder constructed so as to leave 
both hands free. (September 13, 1883). 


4407. Horse-Hoes: W. Smith, Kettering. (6d. 
8 Figs.]—The hoe blades are constructed with a vertical portion 
having a rake to the rear. For hoeing between the rows of cereals 
a cross is connected to a single stem and carries at opposite ends 
a hoe blade. The hand lever for lifting the blades is fulcrumed to 
the axle of the hoe, and attached by a link to a lever keyed on the 
rocking bar to which the lifting chains are attached. (September 
14, 1883). 

4419. o-Electric Machines: W. M. Mordey, 
Putney. (6d. 5 Figs.|—The core of the armature, which is 
of the ring disc type is built up of a number of plates separated 
from one ther by non ducting material. Laem gre to 
Figs. l and 2, a number of thin iron plates @ are placed side by 
side and connected by brass or other non-magnetic bolts or rivets 
d passing through tubes or bushes of wood or other non-conduct- 
ing material. e bushes and bolts also pass through washers 
of mica or other suitable insulating substance placed between 
the plate a. Air holes e may be drilled through the platesa. Screwed 
bolts of lignum vite may be employed instead of the bushes and 
rivets 6. The convolutions of each coil f are nearly or quite 
parallel to each other and the centre convolution is radial. Wooden 
pegs g are fixed through the ring disc and are withdrawn when 
the winding is completed, Fig. 3 shows the core constructed of 
a number of concentric hoops or rings of soft iron h, the ar- 
rangement being in other respects similar to that already de- 
scribed, tt being a washer surrounding the bolts & and serving 








hrough bushes or tubes A of non-conducting material. 





4362. Rotary Engines, &c.: . Gore, Balsall 
Heath, and W. Pearson, Stourbridge. (6d. 9 Figs.|— 
The engine is constructed with an inner cylinder formed of four 





passed thru pieces, j is a hubof gun-metal. The bolts kare 
t 
ig. 1 shows four field magnet poles arranged about the armature, 


the poles being alternately N and S, and hollowed out to a 
U shape. The commutator is constructed as described in Speci- 





og 400 of 1883, two brushes only being employed. (September 


16, ). 


4421. Apparatus for Si : A. PB. Price 
London. [(4d.)—The electric light (arc or incandescent) inclosed 
in a transparent or partially transparent and coloured or un- 
coloured receptacle, is employed. The current is conveyed to the 

np by conductors, the circuit being completed by means of 
switches. (September 15, 1883). 


4429. Ap tus for Use in Loading Vessels with 
Coal: G. Taylor, Penarth, Glam. (8d. 12 Figs.|—This 
consists essentially of an endless series of conveying platforms, 
guided and supported so as to be capable of motion in a | reer a 
and vertical direction, and of retaining the horizontal position 
during the outward and downward movements. The plates are 
ten by one edge to pairs of endless chains. (September 15, 


4430, Injectors for Rating and Forcing Liquids : 
R. G. Brooke and T. H. » Manchester. (8d. 
8 Figs.]—The combining tube is separated into two or more por- 
tions, one of which serves at times as a lifting tube. The space 
between that portion’ which serves as a lifting tube and the 
entrance tothe remaining portion is separated from the external 
air and from the ordinary overflow opening whilst the injector is 
working. (September 17, 1883). 


Hydrometers and Saccharometers: T. Der- 
ham, Bolton. [6d.]—The object is to construct hydrometers 
which will correctly indicate specific gravities of liquids by means 
of weights, thus dispensing with the necessity for tables of refe- 
rence. The specification is explained by the aid of algebraic 
formule and tables. (September 17, 1883). 

4447. Couplings, Clutches, and Pulleys, &c.: T. 
Greenwood, Tuland, Yorks. (6d. 30 Figs.|—The friction 
clutch coupling is put into gear by an arrangement of levers form- 
ing toggle joints. The ends of the toggles are ball-shaped and fit 
into loose wedge-shaped pieces fitting in wedge-shaped recesses in 
an expanding ring. This ring is constructed in halves, and is con- 
nected by studs or drivers to one shaft. The other part of the 
clutch is fixed to the other shaft, and is constructed in two 
parts held together by bolts. The toggle is operated by levers 
and links connected to a sliding grooved collar, and operated by 
a hand lever. The shafts revolve in the collar so that they have 
noend play. The couplings are fixed to the shaft by half bushes 
fitting into conical holes in the couplings and drawn up tight by 
means of pins or drivers fitting in corresponding holes in the haif 
bushes. Several other couplings are described and illustrated. 
(September 18, 1883). 


4451. Boiler Furnaces: S. Schuman, Glasgow. [6d. 
5 Figs.J—A series of _-shaped air tubes are fitted in a space eft 
between the ordinary firegrate and the bridge, and rest at their 
upper endson the bridge. Below the air tubes is fitted a trans- 
verse steam pipe on which are a series of nozzles arranged to direct 
jets upwards into the tubing, and over these jets are fitted curved 
spray plates. Beyond the fire bridge is built a perforated firebrick 
wall or regenerator. A second bridge is built beyond this wall. 
(September 18, 1883). 


4452, Excava Machines : D. Macdonald, Glas- 
gow. [6d. 5 Figs.}—The machine comprises a main bogie made 
preferably in three portable sections bolted together to form an 





open rectangular framework, and carried on two or more axles. 
An upper platform is connected to the lower frame by a 
tubular swivel pin fitting into a socket in the lower frame. e 





platform is supported by a strong rail bearing on rollers fitted on 
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the bogie frame. The upper platform is also built in sections, 
and carries strong vertical standards forming part of the frame- 
work of the excavating machine, which is triangular in form, and 
is ——_ to carry chains of dredger buckets, or buckets and 
picks alternately. The buckets discharge their contents into 
segmental troughs fitted above and around the swivelling centre, 
and discharging into an inclined shoot jointed at its upper end 
close under the joint at which the buckets are Bete to the 
upper ends of inclined standards fitted at the back of the bogie 
frame. The front part of the triangular frame carrying the chain 
of buckets is arranged to swivel on the centre of the lower guide 
roller of the chain. The chains are supported by a series of rollers 
fitted across the front and upper side of the machine framework, 
and in the descent are guided and supported by rollers fitted on 
each side and clear of the buckets and picks. At each corner of 
the frame the chains pass over large guide wheels, the upper of 
which aredriven. The illustration clearly shows the construction 
of the machine. (September 18, 1883). 


4456. Rifles, for the Purpose of Facilitating the 
Holding of the Same at any Desired Elevation for 
Firing: C.D. Durnford, Guernsey. (6d. 4 Figs.|—This 
consists in the arrangement of a spirit or similar level in combi- 
nation with a graduated plate or quadrant near the breech of the 
rifle for the purpose of enabling the person using the same to 
readily obtain and keep any desired elevation. The level is 
arranged within a case connected by a pivot with a plate on the 
stock. (September 18, 1883). 


4464, Mills or Machines for or Reducing 
Vegetables and other Substances, &c. : H. E. Newton, 
London. (The International Fibre and Juice Extracting Co., 
New York, U.S.A.) [6d. 5 Figs.}—This relates to machines in 
which the crushing or reducing is performed by pressure between 
a rotary circular (or nearly circular) part or cylinder, and a con- 
cave or bed of approximately semicircular form which is either 
fixed or capable of a short to-and-fro or oscillating motion. The 
bed is fluted and the cylinder is formed with recesses. The 
materials are crushed by a preliminary pair of rolls, and are de- 
livered from the machine by a pair of pressing or delivery rolls. 
This describes also the arrangement of supporting and driving the 
cylinder and concave, and for adjusting the pressure between 
them. (September 18, 1883), 


4465. Fittings for Electric Lighting, &c.: J. H. 
Sheldrake, London. [6d. 8 Figs.|}—The contact maker con- 
sists of a quick-threaded screw of some insulating material carry- 
ing at one end a metal disc, which rotates with the screw, and, 
coming in contact with two terminals carried by an insulated 
block, serves to connect them. The disc comes in contact with the 
terminals with a slight rubbing action. The insulating block is 
secured in a cylindrical metal casting open at one end, and pro- 
vided at its opposite sides with hollow arms or extensions, one of 
which is provided with a union joint for connecting it to a fixed 
socket, and the other with an arm for connecting it to the lamp. 
The open end is closed by a cap through which the screw passes. 
The insulated return conductor es in a groove in the insulating 
block. The screw is provided with a weighted lever so that the 
er eae either be perfect or completely broken. (September 
18, 1883). 


4467. Solutions used in Galvanic Batteries: W. R. 
Lake, London. (F. H. Peckham, Providence, R.I., U.S.A.) 
{4d.]—This consists in employing glycerine in combination with 
other ingredients or chemicals to form battery solutions. (Sep- 
tember 18, 1883). 


4468. Obtaining Benzol and other Hydrocarbons : 
G. E. Davis, Manchester. [6d. 3 Figs.|—The gases re- 
sulting from the distillation of shale, &c., and consisting essen- 
tially of hydrogen and carbonic oxide, are compressed and cooled 
by a stream of water, and are then brought into contact with a 
heavy hydrocarbon oil to absorb the benzol. During the expan- 
sion the cooled gases are passed through scrubbers. The patentee 
refers to Specification 5717 of 1882. (September 18, 1883), 


4470. Valve Gear, &c.: F. M. Stevens, New York, 
U.S.A. [6d, 15 Figs.|—A cam is arranged to rotate between 
two cam rollers mounted on horizontal axes in two levers arranged 
to oscillate on vertical axes in a crosshead connected to the valve 
stem. The cam is arranged to be moved endwise between the cam 
rollers to vary the cut-off or reverse the engine. A crank on the 
end of the cam shaft is connected by a link to a lever fulcrumed 
on a fixed point, and connected by a link to the engine crosshead. 
In locomotives the two cams are connected together and operated 
simultaneously. Referring to the illustrations, the cam shaft L 
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provided with cranks ¢ on its ends, connected by links d, lever 
Ji, and link K! to the crosshead H. A sleeve M is free to slide on 
the shaft L, but rotates with the shaft, and is moved endwise by 
mean of the fork f fixed to a sliding frame coupled by a link to 
the bell-crank N connected to the reversing lever. The cam O is 
rigidly secured to the sleeve M, and bears against the rollers 
mounted in oscillating levers Q mounted on the valve crosshead, 
connected to the valve stem by lugs S. The crosshead consists of 
the parts 7 moun in frames- composed of the parts & and lJ. 
September 19, 1883). 





4475. Construction of Floating Anchor or Marine 
Drag: J. W. Collins, London. [6¢. 4 Figs.}—A canvas 
bag is fitted to a ring divided diametrically by ‘sister clips.” 
The two halves of the ring are hinged together and strengthened 
by removable radial arms. The ring is connected toa cable and 
to a suspending rope which connects it with a buoy for suspending 
itat any desired depth. The buoy is connected to the ship by a 
rope. (September 19, 1883). 


4476. Fog Horn: J. W. Co! London, [6d. 4 Figs.) 
—Means for concentrating the action of the air from a bellows 
ge Ey free reed of the horn are adapted to the horn. (September 

» . 


4486. Locomotive Engines: W. R. Lake, London 
(K. Weisz, Buda-Pesth). (6d. 4 Figs.)—The patentee claims 
‘*(1) In a locomotive engine the arrangement of the engine and 
boiler upon separate trucks or carriages, and (2) the variation, 
when required, of the weight of the locomotive by means of water 
ballast which can be conveyed from the engine truck to the boiler 
truck and vice versa.” (September 19, 1883).; 


4494. Torpedoes: T. Nordenfelt, London. [6d. 2 Figs.) 
—The torpedoes are adapted to float at or near the surface of the 
water, and are provided with propelling screws, rudders, and 
sight or guide rods. The screw is driven by an electric motor 
operated by the current from a battery carried by the torpedo. 
Incandescent electric lamps serve as guide lights. The controlling 
arrangements consist of one or more electric cables, and a small 
battery atthe directing point. Referring to the illustration the 
screw C is driven by the motor D operated from the batteries E. 
The cable is contained in the tank F, and passes out by a tube 
as the torpedo advances. The tiller of the rudder is connected 


= 
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by chains with the armatures of electro-magnets operated by 
means of the polarised relay L and local battery M, or a motor 
may be employed in place of the magnets K. The relay is operated 
by means of one conductor in the cable, the main circuit 
to the motor is open or closed by another conductor and 
a third conductor is connected with a polarised relay and 
serves to close the circuit of a local battery, and raise or lower the 
rods carrying the incandescence guide lamps, the circuit to which 
is closed so long as the rods are raised. A fourth conductor is em- 
ployed for firing the torpedo, which, however, cannot be fired 
untila weighted circuit-closer is overturned by collision. (Sep- 
tember 20, 1883). 


4498. Tiquid and Gas Pumps, &c.: H. J. Haddan, 
London. (Ff. D. Maltby and De B. Wilmot, New York, U.S.A.) 
(8d. 18 Figs.}—This consists of a basin pump provided with a 
fixed channel — having a chambered projection on one side 
and inlet and outlet valves and with a discharge spout and a 
movable cylinder rocking upon the fixed portion, inclosing the 
projection, and provided with a radial piston and a valve for con- 
trolling the flow of water through the spout. By means of pipes 
and valves the pump may be put in communication with one or 
more sources of supply. There are twenty-seven claims. (Sep- 
tember 20, 1883). 

4502. Machinery Employed in Compressing Air or 
Aeriform Fluids: R E. Bolton, Broxbourne, Herts, 
and J. W. Hartley, Stoke-on-Trent. (8d. 9 Figs.|—The 
air cylinder is constructed with an enlargement or corrugation 
around the centre of its length to allow of expansion. The piston 
is capable of retreating within the edge of the expansible chamber 
or corrugation for the pu e of opening communication between 
such corrugation and the interior of the cylinder at the extreme 
end of or commencement of the stroke. The corrugated chamber 
in the cylinder is supplied with oil, water, or air by means of a 
pipe. The pistors are provided with metallic annular packings 
split in one or more places round the periphery to admit of expan- 
sion under internal pressure. (September 20, 1883). 


4504. Removing Dirt, &c., from Tramway or other 
Rails: G. A. Newton, Liverpool. {[6d. 2 Figs.]—This 
consists of a double plough-nosed scraper kept to its work by a 
spring or weight but capable of being pressed backward and 
upwards against the resistance of the spring, so as to rise to sur- 
mount an immovable obstacle and yet i diately on mounting so 
as to have one of its noses again in position. (September 20, 1883). 


4509. Stop Valves: J. Tate, Bradford. [6d. 6 Figs.) 
—A cylinder is secured tothe valve casing and a piston working 
in the cylinder is connected to the cover of the valve seating by a 
spindle. When the valve is open, the piston has the pressure of 
steam upon both sides of it, and when a catch weight is liberated 
by an electro-magnet or a cord as the case may be, the pressure 
on one side is removed and the pressure on the other side closes 
the valve. (September 21, 1883). 


4512. Appliances for Working Tramcars Propelled 
by Ropes: C. Hinksman,London. [10d. 23 Figs.]—The 
object is to ee means of lifting, gripping, and releasing the 
rope, of readily raising and removing the gripping portion of the 
apparatus from the slotted tube, and to shape the tube so that 
therope or cable is guided to the pulleys upon which it runs. 
(September 21, 1883), 

4528. Wheels of Railway Rolling Stock: J 
Hold Swindon, Wilts. [2d.]—A non-conducting, non- 
inflammable material is inserted between the disc of wood or 
paper and the retaining rings. (September 22, 1883). 

4531. Construction of Electric Accumulators and 
ig td Batteries: A. C. Henderson, London. 

z 
or 




















(G. Phil rt, Paris), (6d. 6 Figs.]|—The batteries are formed 
of conic: other sha vessels of lead with small projections on 
the outer surface which form the positive electrode and larger 
projections on the inner surface which form the negative 


electrode. The cones are piled one within the other, and are 
insulated from one another, the spaces being filled with acidulatad 
liquid or caustic solution. The illustration shows a conical vessel 
with internal horizontal projections a and protege b, 
the external surface at the part B being supposed coated with 
active matter. Peroxidation of the supports is prevented by coat- 





ing them with a warm silicate conductor or a pl 
plaster applied whilst hot. (September 22, 1883), einai 


4533. Locks: B. Wesselmann, Hamburg. 
Figs.|—This consists of the combination’ with the A 
main bolt, and latch, of a spiral spring that is interposed between 
the spring bolt, main bolt, and the tumbler of the main bolt. The 
tumbler has a downwardly extending arm that engages the latch 
so that the bolts and latch are acted upon by one spring only. 
(September 22, 1883). 


4536. Fixing or Sec Railway Rails: J. Stee 
Wolverhampton, and B. P. Walker, Birmin on 
(6d. 6 Figs.]—The rails are fastened within the chairs by a 
spring key curved in plan. An eccentric block at the back of the 
key may — to tighten it up when in place. Inamodi- 
fication the rail is secured by a wedge and a spiral spring. (Sep- 
tember 22, 1883). 


4537. Hot-Water Boilers: J. Keith, Edinburgh. 
(6d. 2 Figs.}~—The main difference from the sectional form of 
boiler described in Specification 1920 of 1882 consists in casting the 
— inasingle piece. The casing is of annular form in hori- 
zontal section, or is formed with an outer and inner shell of cir. 
cular, oval, or oblong shape in plan. (September 22, 1883). 


4544. Permanent Way of Railways: S. W. Smith, 
Coventry. (4d. 3 figs.]—Double chairs are employed at the 
joints of the rail each on its own sleeper, with their sides con- 
nected by a bridge plate serving as the fishplate, and to which the 
rails may be bolted. The plate may have at its centre a jaw 
encircling the rail and having a wooden key. The rails bear upon 
the plate for its whole length, (September 22, 1883). 


4663. Hot-Blast Stoves for Blast Furnaces: A. M. 
Clark, London. (C. Alger, Hudson, N.Y., U.S.A.) [6d. 
6 Figs.|—This relates to the construction of the air-heating pipes. 
Within a heating chamber at either side of the central apertures 
leading from a combustion chamber, is a row of inverted YJ pipes 
so connected as to form a zig- series, the rows being connected 
at one end with a pipe from a blower and at the other with a pipe 
leading to the furnace. The pipes are lined with firebricks of dif- 
ferent widths, so as to form a rough inner surface, and the 
outer surfaces are faced with firebricks. The return flues which 
connect the LJ pipes in series are also lined internally and exter- 
nally with firebricks. (October 11, 1883). 


5269. Lined Conduits, &c.: C. A. Day, London. (C. 
Detrick, Brooklyn, U.S.A.) (6d. 5 Figs.)—The conduit consists 
of a thin lining tube or a succession of sections of tubes clothed 
with a thick solid mass of cement, the cement being of an external 
form defined by the casing, and its solidity being insured by end 
ramming when in a semi-plastic condition. The machinery for, 
and process of, manufacture aredescribed. Refers to Specification 
922 of 1883. (November 7, 1883). 


5393. Manufacture of Metallic Tubular Coils used 
in Distillation, &c.: T. B. Sharp, Smethwick. (8d. 
8 Figs.}—One end, say the rear end, of a cylindrical mandrel of 
slightly less diameter than the internal diameter of the tube from 
which the coil is to be formed, is shaped so that it can readily be 
held by the ordinary drawing apparatus ; the other end, the front 
end, is curved and occupies about one-fourth the space of one of 
the convolutions of the coil. On this curved end are formed three 
or more spherical bulbs of slightly greater diameter than the in- 
ternal diameter of the tube, or the curved part may be of slightly 
— diameter than the straight part. The length of the man- 

rel is of slightly greater length than the tube, which is itself 





slightly greater than the length of the coil. The tube is passed on 
to the mandrel, and a series of short tubular packing pieces fitting 
the mandrel loosely are passed on to the rear end, which is then 
passed through the hole in the draw-back of the draw-bench, and 
the mandrel is drawn through the tube. The illustration clearly 
shows the apparatus, c being the mandrel attached at d to the 
draw-bench wagon, f are the short tubular packing pieces bearing 
against the draw-back b ande the tube from which the coil is to 
be formed. The bent part of the mandrel is shown of larger dia- 
meter than the straight part. In making an involute or conical 
coil a wooden drum upon which the tube is coiled after being 
operated upon by the mandrel is employed. (November 15, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Watrorp, Herts.—The Local Board of Watford have 
instructed Messrs. Bailey Denton, Son, and North, of 
Whitehall-place, to prepare plans and specifications for 
the sewerage and sewage disposal of New Bushey; a 
town rapidly increasing in population and within easy 
reach of the metropolis, but at present without any means 
of disposing of its refuse other than by cesspools. The 
works are to be commenced at once. 

Tue PENWYLLT DinAS FrREBRICK AND SriLica CEMENT 
Company.—We hear that Messrs. Kershaw and Pole are 
about to double their Dinas brick works at Penwyllt, 
South Wales, to meet the increased demand. They have 
just proved a bed of pure silica over 350 ft. thick. The 

roperty is the most remarkable of its kind in South 

Vales for purity and extent, covering over 2000 acres of 
pure silica, Their works were increased only last June. 


West Bromwicu.—A Local Government inquiry was 
held at West Bromwich on the 28rd inst., by Mr. J. T. 
Harrison, M. Inst. C.E., as to an application by the 
Town Council to borrow 53,100/. for the purpose of carry- 
ing out their low level sewerage. The borough surveyor, 
Mr. J. T, Eayrs, Assoc. M. Inst. C.E., engineer for the 
works, explained the scheme, and a favourable report is 
expected. There was no opposition. The main outfall 
works in course of construction are approaching comple- 
tion, 








(Sap RA RE 





POND OSE RE a 


stad aD FONE EGE 








PRS 9 nin eSB ore SOS 





May 9, 1 884.] — 


ENGINEERING. 








——_—_— 


LITERATURE. 


—+- 
The Gas and Water Companies’ Directory, 1884 ; Gas 
Works Statistics, 1884; Water Works Statistics, 1884. 
Alledited by CHartes W. Hastincs. London : The 
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ABC Paper Mill Guide for Great Britain and Europe, 

1884. London: W. John Stonhill. 

The Railway Companies’ Directory, 1884. London : 123-5, 

Fleet-street. 

TE last of these directories is a new venture, and 
is issued as the commencement of a series of half- 
yearly numbers, which in future, in addition to 
the information now given, will include summaries 
of the railway companies’ half-yearly reports. It 
commences with a list of the principal railway 
stocks and shares, with their highest and lowest 
prices during 1883, and their dividends for the last 
three half-years. This is followed by an account 
of the companies having their terminal stations in 
London. In this there is given the names and 
addresses of the directors, the list of ofticers, the 
mileage, capital, revenue account and balance 
sheet, and other particulars of interest. After 
these companies have been disposed of there follows 
a list of more than 200 others, each having a sepa- 
rate corporate existence, although for practical 
purposes many of them are amalgamated with their 
more powerful neighbours. The work concludes 
with alphabetical returns of all the railway directors, 
engineers, general managers, secretaries, and store- 
keepers in the kingdom. 

The ‘‘Gas and Water Companies’ Directory ” 
has attained its eighth issue. The two subjects are 
kept separate. Under the head of ‘‘gas” there is 
given, opposite the name of each town, the date of 
formation of the company or undertaking, the Act 
under which it works, the total share capital paid 
up, the dividend, the loan capital, the names of the 
chairman, engineer, secretary, and owner, the popu- 
lation and distance from London. Similar details 
are given for the water companies. A considerable 
number of foreign companies are noticed in separate 
lists. The work concludes with a very complete 
index of names of officials. 

The ‘‘ Gas Works Statistics for 1884” contains a 
notable increase in the area from which its returns 
are gathered over the previous five issues. Ina 
convenient tabular form it contains particulars, 
more or less complete, from 1009 towns, giving the 
tons of coal carbonised, the annual make of gas, 
the annual sales, the illuminating power, the price, 
the number of consumers, the price paid for public 
works, the number of public lamps, the average 
price realised for coke, the tons of sulphate made, 
and the dividend. England, Wales, Scotland, and 
Ireland occupy separate tables, and are followed 
by a list of American and Continental companies. 
From this latter it appears that gas varies from 
1.25 dols. to 4 dols. per thousand feet in the 
United States, whilst 4s. 6d. seems to be the lowest 
price on the Continent. 

The ‘* Water Works Statistics” include 256 towns 
and furnish the name of the town, source of supply, 
quantity, assessment charge, meter charge, price 
per 1000 gallons, number of meters in use, nature 
of service, and dividend. At atime when gas and 
water companies are being subjected to very search- 
ing treatment at the hands of the public, these 
works of reference have an especial value. They 
enable fair comparisons to be instituted between 
the services of various towns, and must tend toa 
general improvement, causing the worse-managed 
concerns to be stimulated to greater efficiency, and 
the best to receive the appreciation they deserve. 

The ‘‘A B C Paper Mill Guide” forms a very 
complete trade directory. It furnishes first an 
alphabetical list of all the manufacturers in the 
kingdom, giving the names of their mills together 
with particulars of the nearest railway, canal, and 
telegraph services, the size and number of their 
machines, the qualities of their goods, &c. Next 
comes a classified list of ‘‘ makes of English mills,” 
followed by a table of mill titles and numbers, and 
by an alphabetical index of registered water marks. 
The book concludes with an account of Continental 
mills and makes. 








Almanach fiir die K, K. Kriegs-Marine, 1884. Redaction 
der Mittheilungen aus dem Gebiete des Seewesens. 
Pola: In Commission bei Gerold and Co., Vienna. 

We have before us the latest edition of this Alma- 

nack for the Austrian Marine, a handy little pocket 

volume full of the most interesting and useful in- 
formation, first and foremost of course to the 

Austrian mariner, but also to all interested in the 


naval condition, not only of Austria but of all 
countries. Containing, like all these German pocket 
almanacks, a variety of astronomical information, 
mathematical tables, tables of weights, measures, 
and coinage, this book also gives tables of the 
naval guns of all nations, their dimensions, weights, 
powder charges, particulars of projectile and effects 
of shot. These are followed by a series of tables 
of the ships of the different navies, type, material, 
dimensions, indicated horse-power, particulars of 
armament and turrets, and launching data. In an 
appendix to this follows a brief description of each 
ironclad vessel, which would enable an observer to 
identify, if not the boat itself, but certainly the 
exact class and type she belonged to at a consider- 
able distance. 

The additional information in this little almanack 
of over 300 pages, refers specially to the Austrian 
Marine, but this is most exhaustive and com- 
plete, containing all rules and regulations for ships, 
dockyards, and educational establishments. The 
expenditure in every department, pay, and pension 
list of officers and men, bothin peace and war time, 
and a complete list of all officers and sub-officers in 
the service. So valuable a little book no doubt 
enjoys a large circulation in its particular sphere, 
and its great usefulness and cheap price renders it 
an example worthy of imitation in other countries. 
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RYSSELBERGHE’S TELEMETEORO- 
GRAPH. 

Durine the late Electrical Exhibition at Paris, a 
meteorograph devised by the renowned Belgian 
electrician M. F. van Rysselberghe, and con- 
structed by M. Schubart, of the University of 





Gand, was shown at work recording continuously 
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the barometrical, thermometrical, and other read- 
ings shown by instruments in operation at the 
distant observatory of Brussels. This apparatus 
was called a telemeteorograph, and its perfect 
action at such a great distance amply justified the 
choice of its name. It had already been in use at 
Brussels for three years, working without any 
interruption, and these two tests speak both for its 
ingenuity and for the skill and solidity of its con- 
struction. 

The instrument lightly engraves its record on a 
zinc cylinder, which when covered with traces, has 
its lines deepened in an acid bath or in perchloride 
of iron. From this zinc plate any required number 
of impressions can be obtained. 

The meteorograph registers every ten minutes 
the height of the barometer, the temperatures of 
the dry and the wet thermometers, the amount of 
rainfall, and the direction and velocity of the wind. 
It thus records six different observations, and, if 
desired, may be constructed to take note of many 
more. It may be expected that an apparatus with 
so many functions cannot be very simple, yet, upon 
examination, it will be granted that M. van Ryssel- 
berghe was correct when he called his exhibit 
complex, but not complicated. 

We purpose to confine ourselves to the newer 
modification of this instrument, which since 1875 
has undergone many considerable improvements, 
mainly as regards the mechanical details. The 
actuating mechanism requires perfect uniformity, 
as the measurements appear as functions of the 
duration of certain electric currents. The best 
regulators of MM. Foucault, Vilarieau, and 
others, did not satisfy M. van Rysselberghe, who 
finally decided upon the combination illustrated 
on page 401 in the perspective view, Fig. 7. The 
details of this combination deserve a special descrip- 
tion, which must be left to another occasion. The 
clockwork X, with the two faces H and H,, and the 
regulator V, disengages every ten minutes a 
mechanism N, which, through the transmission 
shaft A, communicates its movement to the register- 
ing cylinder C. At each of these periods the 
cylinder C makes a revolution occupying one minute 
and a half about its vertical axis, and during this 
time the marker P has to complete its six tracings, 
one behind the other in a ring round the cylinder. 
The shaft A forms the connection between this 
part of the apparatus, in which the registration is 
effected, and the other part (Fig. 6, page 401), 
which contains the various instruments. The 
principle of the working will perhaps be best under- 
stood if we first explain how the barometer readings 
are noted down, although they are not the first to 
be recorded. 

The barometer used is a syphon, with two arms 
of equal diameter. The higher the mercury is 
in the closed arm, the lower it will be in the open 
arm. For the registration itself, however, it 
matters not whether we measure the rise be- 
yond a certain mark of the mercury in the closed 
column, which is beyond our reach, or the fall 
below a corresponding mark in the open arm. 
Supposing, now, we have a feeler descending at 
certain intervals down to the level of the mercury, 
then the height of this level will be determined if 
we ascertain how far the feeler had to travel from 
a fixed starting point until reaching this level. The 
diagram, Fig. 1, page 400, explains how this is at- 
tained. Theshaft of the registering cylinder Ccarries 
two toothed half-wheels BB,, which in their revolu- 
tion with the cylinder engage the toothed wheel D, 
and urge it a certain distance in one direction, and as 
soon as D gears with the teeth of the other half 
wheel, the same distance in the opposite direction. 
In this motion of D there participate a third toothed 
wheel, the rack E, and with E the platinum feeler S, 
which thus during each revolution of C is lowered 
and then raised again through the same distance. 
The mercury of the barometer is connected with the 
negative pole of a battery N, and the feelerS with the 
positive pole. Circuit is completed when S touches 
the mercury, and the electro-magnet M then 
presses the steel marker P with its diamond point 
against the cylinder, so that the point scratches the 
varnish coating of the zine sheet rolled round C. 
If no provision to the contrary were made, the 
marker P would continue to trace until S in its 
second and upward motion emerged from the mer- 
cury, the breaking circuit being accompanied by 
a little spark. As this play is repeated every ten 
minutes the mercury would soon become oxidised 
and useless. To obviate this difficulty, which in- 





volves a point of high importance, M. van Ryssel- 
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berghe first introduced another half-wheel H with | 
two rubbing contact pieces F, and F,, which cut the | 
current off as soon as the feeler S has reached its | 
lowest point. Later, he designed another arrange- | 
ment, of which Fig. 2 is a view, which further 
avoids the necessity of having to interpret the 
tracings of P in a contrary sense, the apparatus, as 
above described, indicating the rise in the open 
arm, whilst we really desire to know the fall in | 
the closed arm. In the modified apparatus, the | 
electro-magnet M is actuated by the battery N, | 
but the mercury dipper S influences a local relay | 
R. The tracing of P commences as before with | 
the revolution of C; S descends at the same time | 
until it touches the mercury when the branch 

circuit R is closed, and through the armature | 
A the circuit N interrupted, so that the electro- | 
magnet M becomes inactive, and the spiral spring | 
strong enough to pull P away from the cylinder. 

The tracing thus starts always with the revolution of 

the cylinder, and ceases at the moment when the 

feeler comes into contact with the mercury, whose 


level is thereby marked ; the feeler itself travels | 


further, and its path is regulated in a way to secure 
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whose armature, pushing forward the movable piece 
K, arrests the rod B, F, as K and F engage, so 
that S cannot enter into the mercury in T. The 
other rod B, Fi, however, continues to sink until 
S, reaches the mercury in T,, when this rod B, F, 
too, is stopped in its motion by the play of the 
electro-magnet R, and the movable piece K,. From 
the commencement of the descent of E, that is, of the 
revolution of the cylinder C, the marker P has been 
engraving, the current passing from pile N over I to 


P and back to N. The other battery Q, to whose | 


circuit the electro-magnets R and R, belong, again 
operates as arelay, breaking the current at I or I, 
when the armatures approach their cores. The 
projections J and J, disengage the clutches K and 


K, in the upward motion of E, so that the rods and 





consequently the feelers S and §; are lifted up | 


again to their starting point. 

The principle of the rainfall recorder or udometer 
is, of course, different. The rain is collected in 
the ordinary way in the pluviometer U (Fig. 4) and 


passes from there to a water-balance G with two | 


troughs, the scale-beam tipping over whenever one 


| of the troughs is full, and discharging the water 
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contact even at the lowest level of the mercury in 
the open arm. 

The indications of the dry and wet thermo- 
meters, the thermometer and the psychrometer, are 
recorded in a similar way ; an additional obstacle 
has, however, to be overcome. The thin thermo- 
meter tubes will not allow the dippers to pass down 
into their mercury threads, and the dippers have 
therefore to be arrested immediately on contact. 
It is, on the other side, possible to register the two 
temperatures during one downward motion of the 
feelers or dippers, since the psychrometer thread 
will always be shorter than that of the dry thermo- 
meter. The connexions (Fig. 3) are such that the 
marker P begins to write as soon as the feelers 
leave their starting point ; the line is then inter- 
rupted when the one feeler touches the mercury, 
and starts again when contact is established by the 
second feelerin the psychrometer. The blank space 
between the two lines indicates thus the difference 
of temperatures in the two thermometers, and the 
lengths of the two lines the respective temperatures 
themselves. 

The bulbs and greater portion of the two thermo- 
meters must, of course, be placed outside in the 
free air; their upper and open ends are bent at 
right angles and receive each a sounder S orS,, 
fastened to rods B F and B,F, which, quite inde- 
pendently of one another, each rest on a screw pass- 
ing through a crosspiece, which in its turn is attached 
to the rack E. When E descends, as above de- 


scribed, S will first touch the mercury in T, this 








being the dry thermometer, and thereby close 
the circuit. 


This comprises the electro-magnet R, | 








into the basin below. The dimensions of the pluvio- 
meter and the troughs are such that a rainfall of 
one millimetre height fills one of the troughs to its 
normal charge of 10 grammes. Each oscillation of 
the scale beam momentarily closes through K the 
circuit of the battery and of the electro-magnet X, 
whose armature then allows the ratchet wheel Y to 
advance by one tooth. The circuit of the main 
battery N, which actuates the marker P, includes 
the cylinder H covered with a metallic sheet 
cut in helix shape, this cylinder H being fas- 
tened to the axle of the ratchet wheel Y and thus 
participating in its movement. The metal cover of 
H is connected to the negative pole of the pile N, 
the often-mentioned rack E and a finger S project- 
ing from it with the positive pole. The marker P 
will engrave as long as S and H are in contact, and 
until the ascent of the rack E interrupts the 
current. The length of line drawn will be pro- 
portional to the angle about which the cylinder 
H has turned, that is, to the number of teeth by 
which Y has advanced, and will thus register the 
amount of rainfall, each tooth corresponding to one 
millimetre of rain. 

The direction of the wind is shown by the posi- 
tion of the vane. On the shaft of the vane is 
fastened a metal disc P Q (Fig. 5) and the middle 
line of the little glass arc K', of one-sixteenth of the 
circumference of P Q, exactly indicates the posi- 
tion of the vane. K" is fixed to the upper surface 
of the disc PQ ; under P Q lies a disc of insulating 
boxwood with nine contact pieces, from which pro- 
ject nine elastic leads sliding over the upper surface 
of P Q. Eight of these correspond to the main 
wind directions, and are separately connected to 
eight insulated squares against which bears a little 
spring F fixed to rack C D, which moves together 
with the main rack E; C D is in connexion with 
the positive pole of a battery, the negative pole of 
which is constantly joined to the ninth contact 
piece R. When the vane turns the glass arc K! may 








pass under each of the eight elastic rubbers, but 
not under the ninth R, the latter being too short - 
currents circulate, therefore, in all the eight branch 
circuits with the exception of the one which is 
broken by the glass arc K' intervening. When, then, 
every ten minutes the rack E travels downward, 
the marker will at once engrave until F comes to 
that square whose branch circuit is interrupted ; 
there will be a blank in the line noting the position 
of the glass are K' and thus the direction of the 
wind. As K! covers one-sixteenth of the circum- 
ference of PQ, one at least of the eight contact 
pieces must be lifted up by K* at a time. K! may 
also occupy an intermediate position separating 
two of the elastic leads from the disc. Hence 
the instrument records distinctly eight directions 
of the wind, and sixteen may approximately be 
estimated. 

The velocity of the wind is ascertained by means 
of a Robinson anemometer. The engraver, actuated 
by a mechanism similar to that which notes the 
number of oscillations of the water balance, records 
the number of revolutions made by the anemo- 
meter during the completion of one cylinder revo- 








(a) 


we = a ee te eee ee ee 


lution ; from this figure, or rather the length of the 
line engraved, the velocity of the wind can be 
calculated. 

How these various apparatus are arranged and 
connected is shown in Fig. 6. In most cases the 
registration may take place at the spot. All 
the instruments will then be in a sort of cup- 
board with a glass door (Fig. 6), and the regis- 
tering cylinder with the clockwork on a table or 
stand in front of it (Fig. 7). The main shaft, 
marked A in both figures, and in Fig. 6, visible in 
cross section only, transmits the movement of the 
clockwork to the rack E, which we met with in 
each of the special apparatus. The barometer with 
its feeler will be recognised on the left side of 
Fig. 6, the rack E in the centre, between the two 
thermometers ; on the right hand towards the top, 
the cylinder H (Fig. 4) which assists in recording the 
rainfall ; and at the bottom the wheel and axle for 
the notification of the wind velocii .. We further 
see the various relays. The real registration does 
not commence with the barometer readings, which 
only for convenience’ sake were discussed first. The 
registration proceeds as follows : 

1. Every ten minutes when the mechanism N 
(Fig. 7) comes into play, the markers begin to trace 
a line, before any of the instruments are set to work. 

2. The feeler of the dry thermometer touches the 
mercury ; the tracing ceases. 

3. The feeler of the psychrometer attains con- 
tact ; the tracing recommences. 

4, The whole current is interrupted at a certain 
point, independently from the intermediation of 
any of the meteorological apparatus, directly by 
the clockwork. 

5, Circuit is re-established when the finger 8 of 
the udometer mechanism slides over the metallic 
helix of H (Fig. 4) and again interrupted ; the rain 
line is engraved. 

6. The circuit is once more closed when (Fig. 5) 
the rod C D, with the spring F,, presses against the 
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rod from which the eight wires of the vane disc 
branch off, and again broken when the respec- 
tive contact piece out of circuit is reached; the 
blank denotes the direction of the wind. 

7. The clockwork again establishes circuit, and 
the current flows until the barometer feeler (Fig. 1) 
dips into the mercury ; the barometer is registered. 

8. The clockwork for the last time makes circuit 
for the anemometer registration, and the current is 
finally cut off. 

With this the operations of one revolution of the 
cylinder are complete. Before the next series 
begins, after an interval of 8} minutes, the main 
actuating mechanism N (Fig. 7) has to lower the 
marker P a little, so that the next tracings may take 
place in a line parallel to the first row of marks, but 
alittle below. To facilitate the interpretation of the 
tracings, the marker P is every two hours lowered 
for a greater distance. A blank ring is thus left 
between the records of every two complete hours. 
The weight Q acts as counterpoise for the marker 
P (Fig. 7). 
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We mentioned already that the dia- 
mond point of the marker has only to 
scratch the dark varnish with which 
the zinc sheet of the registering cylinder 
is coated. When the whole cylinder is 
covered with lines the zine sheet is 
taken off and the lines are deepened in 
an acid bath ; the multiplication of the 
records may then be effected without 
the least difficulty. 

What we have described refers, strictly 
speaking, only to a meteorograph which 
requires instruments and registermg ap- 
paratus close to one another. It is, 
however, obvious that the batteries actuating the 
marker might just as well be far off as in the 
same room. To go beyond a certain length in 
the main shaft A would of course be inadvisable ; 
but two synchronous clockworks can replace the 
transmitting shaft and then the instrument 
becomes a ‘‘ telemeteorograph.” As such it 
worked during the Exhibition at Paris, as we 
pointed out at the commencement, with the greatest 
regularity and accuracy. Compared to a teleme- 
teorograph, an ordinary instrument may be termed 
a ‘local register,” as it notes down local observa- 
A telemeteorograph may be trans- 
formed into a ‘‘central register,” recording at a 
central station the notations effected at a number 
of local stations. M. van Rysselberghe thought 
that a sum of 1,200,000 francs, or about 50,000/., 
would suftice to provide Europe with thirty local and 
perhaps ten central stations, by which means air 
pressure, temperature, wind, and rain would be 
caused to register their own readings every ten 
minutes. Little has been done to realise this pro- 














ject. It is beyond a doubt that sufficient care is 
not bestowed upon meteorology ; and when this is 
more generally acknowledged, a demand for in- 
struments embodying the ingenuity of M. van 
Rysselberghe and the ability of M. Schubart, will 
arise. 








THE IRON AND STEEL INSTITUTE. 

Last week we noticed the three papers read on 
Wednesday, the 30th ult., the first day of the 
meeting of this Institution, and we have now to 
deal with the proceedings on the two following 
days. 

. Iron AND STEEL PERMANENT Way. 

On Thursday the first paper on the list was 
one by Mr. Walter R. Browne, ‘‘On Iron and 
Steel Permanent Way.” He commenced by re- 
ferring to papers on this subject, which had 
been contributed by Herr Gruttefien, at the Diis- 
seldorf meeting of the Institute in 1880, by Mr. 
Charles Wood, read before a meeting of the In- 
stitution of Civil Engineers, and to a paper by 
Mr. Price Williams, read before the Iron and 
Steel Institute in 1881. Although these papers 
had tended to throw a good deal of light on the 
question, so far as the author was aware the result 
had not been to advance in any appreciable degree 
the substitution of metal for wood as a material for 
sleepers on English railways. The author referred 
to the progress that the introduction of metal 
sleepers had made in Germany. The points that 
most required attention were whether the metal 
used was to be iron or steel, whether the sleepers 
were to run lengthwise or crosswise, and what is 
to be the particular mode of fastening for uniting 
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them with the flat-footed rail which is the general 
type on the Continent? These points, however, 
referred to Continental practice ; what the author 
wished principally to deal with was the introduction 
of iron or steel sleepersinto England. The first con- 
sideration was that the new sleeper should be able 
at once and without inconvenience to replace the 
old one. With one exception the main lines in 
England may now be said to be laid with double- 
headed rails in cast-iron chairs resting upon a 
transverse sleeper, and the iron sleeper should be 
one that would readily replace the existing wooden 
one, and the same rails, and if possible the same 
chairs, should be retained. The results of the ex- 
perience in Germany, Mr. Browne considered, 
enabled him to make the following statements with 
confidence : 

Firstly, that the corrosion of the sleepers is in- 
significant. 

Secondly, the elasticity of the road is perfectly 
satisfactory. 

Thirdly, although the connexion of the rails to 
the sleepers has proved a matter of some difticulty, 
satisfactory results have at last been obtained. 
This point, however, did not bear so much on the 
question under discussion, as the double-headed 
rail, which must necessarily be secured in chairs, 
is the type in use in this country. In Germany 
the point which has given most trouble, is the end- 
ways shifting of the sleepers when laid upon sharp 
curves. Wooden sleepers offer greater resistance 
than iron to endways motion as their weight is 
greater, their ends have a much larger area to bear 
against the ballast, and their co-efticient of friction 
is higher. Vibration and churning of water below 
the sleepers often produces a layer of greasy mud 
beneath them. In Germany, they either bend 
down the ends of the sleeper, or rivet angle 
irons or dividing plates to its bottom ; it has also 
been suggested to put the sleepers in pairs crossing 
each other, in the form of a St. Andrew’s Cross ; 
but this involves complication. Mr. Wood had 
called attention to the greater length of sleepers on 
English than on Continental railways, 9 ft. and 7 ft. 
being their respective lengths. Assuming a shrink- 
age of ballast under the rails, the short sleeper is 
more likely to shift than the long one. English 
railways have also an advantage in the more gritty 
nature of the ballast which does not form into 
mud. Some wrought-iron sleepers laid in South 
Wales on a curve having a radius of only ten 
chains, and on a gradient of 1 in 40, are re- 
ported to show no signs whatever of endways 
slipping. These sleepers, constructed from the 
designs of Mr. F. W. Webb, of the London and 
North-Western Railway, were illustrated by draw- 
ings hung on the walls of the hall.* In cross section 
they are the same as those introduced by Vautherin 
twenty years ago, excepting that the feet are 
narrower. These sleepers are rolled from Bessemer 
steel ingots 104 in. square ina three-high mill, and 
come out as bars 60 ft. or 70 ft. long, which are 
afterwards cut into lengths. They are then punched 
with six holes for the chairs, the holes being 
punched from both sides, so as to make them 
slightly tapered in the middle. The chairs are of 
steel stamped out ina die under a steam hammer. 
A lining plate, placed between the chair and the 
sleeper, is also of steel ; it is sawn up hot into proper 
lengths. Liners of brown paper soaked in tar are 
also inserted so as to prevent any possibility of 
shaking loose or chattering. All parts, chair, lining 
plate, liners, and sleeper, are rivetted together by a 
Tweddell hydraulic rivetter, and the moment this is 
completed the distance between the rails is abso- 
lutely fixed. The keys used are of the ordinary 
type, and are never found to work loose. This is 
partly attributed to the elasticity of the steel chair, 
and partly to the wood swelling out and filling a 
recess in the chair. The weight of the whole is 
174 1b. The weight of a London and North-Western 
creosoted wooden sleeper with chairs, spikes, screwed 
spikes, and felt liners is 242 Ib. Mr. Webb’s figures 
show that the wooden sleeper is somewhat cheaper, 
but probably the cost of the steel sleepers will de- 
crease, whilst the tendency of the wooden sleepers 
is upwards in respect to price. The author then 
spoke of the uncertainty of length of life of a wooden 
sleeper, but thought fifteen years might be con- 
sidered a favourable average. But with Mr. Webb’s 
steel sleepers he did not think it would be possible 
to lay down any definite limit of life. Amongst 


* Engravings of Mr. Webb’s steel permanent way 
appeared on page 7 of the thirty-first volume of ENaI- 
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other advantages of the system mentioned was one 
which seemed to appeal more especially to the 
sympathies of the meeting. Mr. Browne pointed 
out that the substitution of steel sleepers would 
give employment to the capital and labour of our 
own country now suffering under so severe a depres- 
sion. The author mentioned that 40,000 of these 
sleepers were now in use, and some of them have 
been down for a period of three years. Referring 
to the fact that the introduction of the system 
he was advocating into this country was so 
slow, he quoted a remark that had been made by an 
eminent engineer who had congratulated English 
engineers on the caution whereby they escaped 
failures that were often experienced elsewhere. 
The author thought that it was not to be wondered 
at that the industries of England are threatened 
with ruin if English engineers have thus begun to 
take pride in being in the rear of progress. 

The discussion which followed the reading of this 
paper was of an interesting nature. After a few 
words from Mr. Macnee, Mr. Charles Wood, of 
Middlesbrough, said that he had little confidence 
in the manner described by which the chairs were 
rivetted to the metal sleepers; in fact, he was not in 
favour of any rivetting work in this connexion at 
all, and bolts and nuts should not be employed in 
such a position. He felt sure that by the chatter- 
ing of the heads of the rivets they would work 
loose and in time come right through. Mr. 
Browne in the instances quoted had acknowledged 
that some of the rivets worked loose, and that he 
(Mr. Wood) considered went to the root of the whole 
matter ; for no amount of hydraulic rivetting nor 
any quantity of brown paper would keep out the 
wet. He spoke from practical experience, and 
could show specimens which would substantiate his 
remarks. There was one point he would like infor- 
mation upon. It had never been satisfactorily ex- 
plained to him how it was that sleepers were sup- 
posed not to corrode when in use, although they 
would do so if lying idle. Some attributed it to the 
rails being magnetised by the jarring set up by the 
passing traffic, and no doubt a certain amount of 
magnetism was so set up, and magnetic oxide, it 
was well known, was a good preservative of iron, 
Mr. Wood, however, thought it was rather to be 
attributed to the fact that by the working of the 
surfaces any coating of rust was worked off. He 
had seen rails that had been lying out in the open 
coated with a scale one-sixteenth of an inch thick, 
and invariably under this there was a film of 
moisture. The rapid deterioration that would go 
on in such a case was obvious. The speaker then 
dwelt somewhat fully on the effect that the length 
of sleepers had on the displacement of ballast, illus- 
trating his views by means of the blackboard. 
He referred to the sleepers that had been laid down 
on the North-Eastern Railway. These were rolled 
from puddled bars. They were down for five years 
and were then taken up. They did not break 
across the line of holes, but simply cocked up at the 
ends, and this was the reason that they were re- 
moved. Mr. Webb had been more fortunate in 
the material he had used, which was steel. The 
speaker exhibited a model of the spring clip he used 
in connexion with a flat-bottom rail, and pointed 
out that an additional stability of 2} per cent. was 
obtained with that type of rail. He considerd that 
a saving of 6d. a yard in labour would be obtained 
with the steel sleepers; they were easily packed, but 
the ballast required to be well drained. Recurring 
to wooden sleepers, he said that they might be laid 
for thirty years and then be taken up quite good, 
and he further considered that the great reason 
that the English lines possessed such a magnificent 
permanent way—unsurpassed by any in the world 
—was that such an ample base was giventothe chairs. 
He thought that the short life of sleepers in India 
was to be attributed to their inferior creosoting. 

Mr. Jeremiah Head, who spoke next, stated he 
had seen the iron sleepers supplied by Mr. Wood to 
the North-Eastern Railway, and he bore testimony 
to the easy way in which the trains ran over them, 
while he remarked on the wave form assumed by 
the rails under the passage of a train. He saw no 
corrosion in these sleepers except where surfaces 
came together. He would suggest that the sole 
piece which Mr. Webb added for strength in his 
sleepers should be made longer. With regard to 
slipping, the platelayers had told him there was no 
slipping with Mr. Wood’s sleepers, but they were 
more difficult to ballast. He also referred to the 
great benefit that would accrue to the steel trade if 
steel sleepers were to be introduced. 





Mr. Markham spoke of the advantages of the 
Barlow rail, which he thought might turn out to be 
the rail of the future. He was afraid that in the 
arrangement described by Mr. Browne the rivets 
might give way after a time. 

Mr. Charles Wood rose again and said that the 
weakness in the Barlow rail was in the joint. He 
also referred, in connexion with a remark made by 
another speaker, to the perfectly plain plate sleepers 
which his firm supplied for use on the Spanish 
railways. Mr. Williams followed and pointed out 
the defects that were caused in a Barlow rail through 
the difficulties in rolling owing to the unequal 
travel of the parts. Thus supposing the rail were 
6 in. deep and one roll 25 per cent. larger than the 
other, the layers forming the head of the rail would 
slip. If, however, the Barlow rail were rolled from 
a steel ingot it would make a splendid job. 

The President, Mr. B. Samuelson, M.P., in 
summing up the discussion referred to the vast 
field there is for railway work in India. In a few 
telling sentences he warmly resented the imputa- 
tion that had been cast upon the enlightenment 
and enterprise of English engineers by the author’s 
paper. He did not think they were by any means 
behind their foreign compeers. 

Mr. Browne, in reply to the discussion, referred 
to Mr. Wood’s remarks on the subject of vibration 
and its effect on corrosion, and to the probability of 
rivets getting loose. He thought that Mr. Wood’s 
clip might have advantages, but the experience in 
Germany had not been altogether favourable to 
clips. He preferred the method he had described, 
especially when it was remembered the good work 
that could be done by hydraulic rivetting when it 
was carried on in the shop. With regard to the 
strain on the sleeper, a point which had been re- 
ferred to in the discussion, he did not think it of 
such great importance as the probability of fracture 
was so remote as not to be worth considering. The 
statement Mr. Wood had made, that a saving of 
6d. per yard in Jabour was obtained by the use of 
metal sleepers, had surprised him very much. If 
this were really a fact, it would make a steel laid 
road cheaper than the ordinary kind. 


Tue Benaviour OF ARMOUR UNDER FIre. 


A valuable paper on this subject was next read 
by Captain C. Orde-Browne, in which he en- 
deavoured to explain the behaviour of some dif- 
ferent kinds of armour under the impact of shot, as 
illustrated by the most recent experiments which 
had been made. The natural tendency is for us to 
test our own shot and armour against each other, 
but the most important point is to know the action 
of our shot against the armour that our possible 
enemies may use. Although the former practice 
may appear like killing two birds with one stone, 
the advantage is lost if one bird prove the wrong 
one. The four kinds of armour referred to by 
Captain Orde-Browne in the paper under notice 
were wrought iron, compound, solid steel, and 
chilled cast iron. Wrought iron yields locally, a 
clean hole being punched through whilst the rest of 
the target hardly suffers, and the entire shield is 
generally capable of resisting a subsequent blow as 
well as it resisted the first, for the shot is well sup- 
ported and inclosed before the full strain comes on. 
Hardness and rigidity of metal in the projectile 
here tell to the greatest extent and tenacity to the 
least. These conditions have favoured the use of 
Palliser’s chilled iron shot with sharp points. 

Compound armour is made by Messrs. Cammell 
on Wilson’s patent, or by Messrs. John Brown and 
Co. on Ellis’s patent. The steel face which con- 
stitutes about one-third the thickness of the plate 
is a harder class of steel than is generally supposed.* 
The shot most often breaks to pieces. The plate 
yields mainly by cracking in radiating lines, and 
sometimes concentrically.+ Here tenacity in the 
shot is called for. 

Solid steel as made by Messrs. Schneider and 
Co. for foreign ships is rather less hard than the 
steel face of compound armour. It admits the 
point of the shot at first with rather less resistance, 
but is less dependent on backing. As the shot 
enters it wedges up the metal round it, the plate 
swelling forward at the point of impact and yielding 
by radiating cracks, and not by concentric cracks. 





* At Spezia, in 1882, the steel face of Brown’s and 
Cammell’s plates contained respectively 0.5 and 0.7 per 
cent., and Schneider’s solid steel plate about 0.45 per 


cent. of carbon. 
+ Major O’Callagan, R.A., has contributed a valuable 


paper to the R.A, Institution on these points, 
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The cracks are more likely to extend through the 

plate than in compound armour. 

The use of chilled iron armour made by Gruson* 
has been almost entirely confined to foreign coast 
armour defences. It is very hard and rigid and 
the shock is transmitted through the whole mass, 
go that it must be broken up bodily to be destroyed. 
The author then described a number of trials of shot 
against armour illustrating two subjects by means 
of diagrams, photographs, and models. In March, 
1882, Krupp pierced two 7 in. wrought-iron plates 
with 10 in. of wood between, with a steel 5.9 in. 
projectile striking directly. A similar projectile 
perforated 7.9 in. of iron, with 9.84 in. of wood and 
0.98 in. of iron, striking obliquely at 55 deg. At 
Spezia, in November, 1882, steel-faced plates 19 in. 
thick supplied both by Messrs. Cammell and by 
Messrs. John Brown and Co. competed with 19 in. 
solid steel supplied by Messrs. Schneider. Each 
plate first received a blow from a chilled Gregorini 
iron projectile weighing 2000 Ib. fired from a 100-ton 
gun with sufficient velocity to perforate a wrought- 
jron plate of 19 in., that is, about 1225 ft. per second. 
A second blow from a similar projectile was de- 
livered on each plate with a velocity of about 1560 ft., 
capable of penetrating about 25 in. of wrought iron. 
About the same time a very similar trial was carried 
out at Ochta, near St. Petersburg, where 12 in. 
Cammell steel-faced plates and Schneider steel 
plates were attacked by an 11 in. gun firing chilled 
iron projectiles with the necessary velocity to per- 
forate 16.3 in. of iron, and afterwards with the 
velocity necessary to go through 12in. At Spezia 
the French steel plate stood best, but at Ochta the 
advantage was still more strongly in favour of the 
compound plate. It should be stated, however that 
the compound plate was not properly tempered. 

In 1883 a remarkable experiment on the resist- 
ing power of plates of iron and steel faced plates 
fastened to granite, was carried out at Shoebury- 
ness. The iron consisted of two 8 in. plates with 
Hin. of wood between, and the steel-faced plate 
was 12in. thick. The 80-ton gun was fired at 
these with a projectile of chilled iron weighing 
17001b., with a velocity of nearly 1600 ft., capable 
of perforating 24 in, of wrought iron. The shot 
cut through the iron, breaking up and penetrating 
nearly 10 ft. into the granite. Against the steel- 
faced Cammell plate the shot broke up, the head 
lodging in the plate, but not breaking or detaching 
it. The blow had about 30,000 foot-tons energy. 
The author then referred to the trials of Captain 
Palliser, of June 6, 1882, and April 5, 1883, and 
Sir Joseph Whitworth’s experiments of August last, 
when with a 9-in. gun, 29 calibres long, a forged 
steel shell weighing 403 1b. was driven through 
18 in. of wrought-iron plate, with a striking 
velocity of about 1900ft. At Buckau-Magdeburg 
in October, 1883,+ a chilled iron shield with a 
maximum thickness of 474 in. was attacked by 
a 12 in. (30.5 c.m.) Krupp gun firing a steel 
projectile weighing about 980 1b., with a strik- 
ing velocity of 1460 ft., and having an energy, 
therefore, of about 14,500 foot-tons. After three 
rounds the shield was cracked across in more 
than one direction, and a fourth shot began the 
actual displacement of the fragments. The author 
referred to the uselessness of the plan usually 
followed of comparing the efficiency of a shot when 
fired against a steel plate, on the basis of the striking 
energy sufticient to perforate wrought iron of the 
same, or 20 per cent. greater thickness. Some 
experiments were performed at the meeting by 
dropping weights representing ogival shot of dif- 
ferent sizes, steel and wrought iron being repre- 
sented by flat bricks and millboard respectively. 
It was suggested that experiments might be made 
by firing steel bullets against plates of steel and 
chilled iron. Sir Joseph Whitworth had been 
understood to say that experiments with bullets 
represent generally the conditions of similar trials 
with ordnance. The author concluded by saying 
that last year a commission was sent over from 
America to investigate the condition of iron and 
steel in Europe, and the report spoke very un- 
favourably of English steel. This was to be under- 
stood if it referred to our steel projectiles, which 
_ especially to need improvement at the present 
ime. 

Captain MacKinley opened the discussion on this 
paper by referring to the experiment that had been 





* See page 290 ante. 

+ For details of experiments with Gruson’s cast-iron 
armour, see ENGINEERING, page 290 ante, and page 229, 
Vol, xxxvi, 





described, in which a plate solidly backed with 


granite did not give way. He considered that 
more attention ought to be paid to the backing of 
the targets used. He also referred to the influence 
of the size of plates in withstanding shot, and to 
the fact that with an armour comparatively easily 
pierced, the turrets of a war vessel would revolve 
after having been struck a heavy blow, but it was 
questionable whether such would be the case if the 
more resisting compound armour were used in 
which the impact would be widely dispersed. He 
pointed out that practically there were only two 
makers of armour plates in this country, and thought 
that as a matter of national safety other firms 
should be encouraged to take up this industry. 

Mr. James Riley animadverted on the conduct of 
the Government in not giving more encouragement 
to steel makers in supplying steel projectiles for 
experimental purposes. In France they were 
wiser and the Government pursued quite a dif- 
ferent policy in this respect. 

Mr. Scattergood questioned how many steel- 
makers understood the equations by which the 
paper was enriched, and he did not know how 
many of those versed in the mysteries of these 
equations were acquainted with practical steel- 
making ; but there was one thing they could all 
understand, and that was the very plain statement 
of fact with which the author concluded his paper. 
In view of the condemnation that had been pro- 
nounced on English steel by the American Com- 
mission referred to, he thought it high time the 
steelmakers bestirred themselves and turned out 
better steel. This remark at once called the Presi- 
dent to his feet, and caused him to protest vigorously 
against the inference to be drawn from Mr. Scatter- 
good’s remarks. The steel referred to may have 
been unsuited to the purpose to which it was applied, 
but it need not have been bad steel. It was the 
duty of the experimentalists to say what kind of 
steel was wanted, and if they would do their duty 
in this respect the steelmakers of England would 
do theirs and supply such steel. This he considered 
it his duty to say at once, whether the discussion 
went further or not. 

Mr. Nordenfelt bore testimony to the want of 
encouragement the manufacturers of steel received 
from our Government, which was an unfortuuate 
contrast to the more enlightened policy of the 
French authorities. In this country the engineer- 
ing officers were tired of begging for money for 
purposes of experiment, so unfavourably were their 
suggestions received ; and they were debarred from 
asking manufacturers for specimens as they had no 
means of testing them. 

The President closed the discussion, repeating 
his former statement that English manufacturers 
only required to know what was expected of them 
in order to do what was required. 

Captain Orde-Browne replied to the discussion in a 
long and interesting speech. He referred at length 
to some experiments made by Krupp, who wished to 
prove that his wrought-iron shield was better than 
one made on the Gruson principle. He had de- 
cided to use chilled shot in these experiments, 
but found his rival’s shield to stand so very well 
against that description of projectile that he was 
compelled to alter his programme and use steel 
shot for the purpose of destroying the Gruson 
target. Captain Browne quoted these facts in order 
to illustrate the necessity of making experiments of 
this nature under wider conditions than are usual in 
England. When a hard shot is fired at soft armour 
the shot penetrates and then breaks up, but the 
point remains intact, and the projectile is supported 
in the hole it makes, so that further penetration is 
effected. When firing at hard armour with soft 
shot the point penetrates a short distance, and at 
the same time sets up. This has the effect of 
opening the cracks made in the armour. He re- 
ferred to the well-known fact that a steel plate 
faced with wrought iron will be more easily pene- 
trated than if the iron were absent. This was be- 
cause the iron being easily entered formed a support 
for the shot and prevented it from breaking up on 
the face of the steel. The speaker then referred 
briefly to the properties of double armour, that is, 
two skins with a space between, but, as he remarked, 
the subject is such a wide one that it would require 
separate treatment to do it any thing like justice. 
In reference to the remark of Mr. Scattergood, and 
those that had been called forth by it, Captain 
Orde-Browne in the first place asked not to be con- 





sidered responsible for all conclusions that might be 
drawn by American commissioners. In the in- 


stance referred to the use of steel as applied to 
steel projectiles only had been considered. He 
dwelt at some length on this point, and spoke 
strongly on the duty of the Government towards 
the country in these matters. From the tenor of 
his remarks it was evident that he considered such 
blame as there might be, rested with the Government 
authorities and not with the steel manufacturers, 
a point worthy of note, as coming from one in 
Captain Orde-Browne’s position, and who certainly 
would not be unduly biassed towards the steel 
makers. 
Tron aND STEEL Suip Buipine. 


The last sitting of the meeting, that of Friday 
morning last, was wholly occupied by the reading 
and discussion of a paper by Mr. Willam John, of 
Barrow, on ‘‘ Recent Progress in Iron and Steel 
Shipbuilding ;’ Mr. Stead’s contribution on a new 
form of gas sampler being again ‘‘ adjourned.” 

Mr. John commenced his paper by saying that the 
great interest which had been taken during the last 
five or six years as to the relative merits of iron and 
steel for shipbuilding purposes had materially 
abated, for the principal questions had to a great 
extent been setatrest. Sir Henry Bessemer in the 
discussion of Mr. Barnaby’s paper of 1879 had de- 
scribed the introduction of his steel for shipbuild- 
ing : two stern wheel barges and two sailing ships 
in 1864, and six large ships in 1865 being con- 
structed from that material. The extra cost, how- 
ever, put a stop to the use of steel for some years. 
The resuscitation of steel shipbuilding may be said 
to be due to a paper read by Mr. Barnaby, before 
the Institution of Naval Architects in 1875, in 
which attention was drawn to the extent to which 
the use of steel had been carried in the French 
Navy. In reply to this paper Mr. Riley, then the 
manager of the Landore Steel Works, read a paper 
showing that mild steel could be produced if the 
demand should be felt for it. The difficulties which 
arose before the advocates of the new material 
achieved the success that has rewarded their efforts 
will be fresh in the minds of all those who are inte- 
rested in the subject, the failure of the Livadia’s 
boilers and some other notable cases being eagerly 
discussed at the time. Mr. John had compiled two 
tables showing the relative proportions of steel and 
iron ships built and classed at Lloyd’s in different 
years, and from this we extract the following : 


Number and Tonnage of Steel and Iron Vessels built and 
Registered in the United Kingdom. 




















! 
| Steel. Iron. 
Year. 
Steam. | Sailing. | Steam. Sailing. 
| ee ag ot 
No.| Tonnage. | No.| Tonnage. | No.'Tonnage.| No.|Tonnage 
1879 | 22 19,522 1 | 1,700 337, 428,082 | 33 | 35,332 
1880 | 26 36,493 4 1,671 | 362, 447,389 | 39 | 40,015 
1881 | 34 68,366 3 3,167 411 590,503 | 50 | 68,650 
1882 | 65 | 115,449 8 12,478 446 672,740 | 83 | 112,852 
1883 92 | 141,552 | 11 14,193 | 548 742,292 | 72 | 114,698 








This Table does not show the actual amount of 
shipping, either steel or iron, built in this country, as 
there would be a small percentage to be added for 
ships built for foreign owners. 

Mr. Denny had informed the author that steel 
had become so uniform as to have lost interest while 
iron absorbs attention from want of uniformity, and 
his men complain if they are put to iron work. This 
was an experience which Mr. John confirmed with 
regard to the Barrow Shipbuilding Company. The 
only point of real interest remaining the author con- 
sidered was the effect of punching upon plates up 
to #in. and upwards. He had seen plates lose 
30 per cent. in punching when they got above in. 
thickness, and it was to be hoped that experiments 
would be made in this direction. He should also 
like to hear it explained by some of the steel 
makers present how it was that in some failures that 
took place a while ago, the edges of steel plates broke 
off like glass when they were rough or where holes 
were punched, and yet they would bend double when 
the edges were carefully planed. Another point was 
the effect of successive heatings of steel. Difticult 
plates would stand one heat and work exceedingly 
well, but at a second heating would be difficult to 
work, and if they got a third heating the material 
became almost unworkable. 

Mr. John’s experience of iron, of which there is 
yet five or six times as much used as steel, is at the 
present time most unsatisfactory. Vessels are 
constantly kept waiting on the stocks because of 








iron plates being condemned. In a ship built a 
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few years ago two strakes of plating right round 
the ship were condemned, and within six months 
there had been seven or eight plates in a single 
sheer strake condemned, while at the present he 
had twenty plates condemned from a small vessel 
200 ft. long. Some of these plates had to be cut off 
after rivetting. During last year, out of 7500 tons 
of iron used by the Barrow Company, 33 tons were 
condemned. The author considered some system 
should be devised by which iron could be tested at 
the maker’s works. The commercial side of the 
question was an all important one. In 1878 Mr. 
Martell had shown that a cargo steamer 316 ft. long, 
of 2300 tons gross register, and 200 horse-power 
could be built of steel and be more profitable than if 
constructed of iron; and thesame wastrue of a sailing 
ship 1700 tons gross register. In 1881 Mr. Denny 
gave practical instances of 4000 tons steamers built 
of steel being more profitable than if they had been 
of iron. Mr. Denny also showed that with a steel 
and an iron ship of the same size, although the 
former would be dearer at first cost, it would be the 
more profitable of the two. The difference between 
steel and iron at that time was 3/. 5s. per ton, 
and Mr. Denny calculated that with a fall of 20s. 
in steel, the vessel could be built to carry the same 
dead weight from either material at the same price. 
At the present day steel has reached the point in- 
dicated by Mr. Denny, it being only about 21. 4s. 
per ton dearer than iron. Mr. John believed that 
steel vessels could now be built to fulfil all the con- 
ditions of an iron vessel but of somewhat smaller 
dimensions for practically the same price or rather 
less. He mentioned two sister vessels built by the 
Barrow Company last year, one of iron and the other 
of steel. They were 240 ft. by 34 ft. and 1191 
gross tonnage. The difference in the carrying capa- 
city in favour of the steel ship was 50 tons upon a 
total of 1450 tons, and the difference in cost of the two 
vessels was somewhat under 500/. At that timesteel 
was 2]. 17s. 9d. per ton dearer than iron; but by 
building a steel ship of the same carrying capacity as 
the iron one and allowing for the present difference 
in prices of material the steel ship would appear the 
cheaper of the two. 

Speaking roughly, the difference between the 
price of iron and of steel has fluctuated from about 
21. 10s. in 1879 to 4l. 5s. in 1880, 3/. in 1881, 
2]. 10s. in 1882 to 2/. 18s. in 1883, and is now 
21. 4s. 

The author went on to give some other figures of 
ships built by his company in further illustration 
of the subject. In a large passenger steamer of 
6000 tons contracted for in 1881, the excess of cost 
of steel over iron would have been 3500/. and this 
would have allowed 400 tons greater capacity. The 
case of two vessels of nearly the same size and 
carrying capacity, and of about 3500 tons gross, one 
contracted for in 1880 and the other in 1882, was 
also referred to. In the first the difference of cost 
between iron and steel would have been 4000/. and 
the difference of carrying capacity 240 tons. In the 
ship contracted for in 1882 the difference in capacity 
would have been 260 tons and the difference in cost 
20001. This is explained by the fact that in one 
year steel was 4/. 10s. per ton dearer than iron, and 
in the second 3/. per ton. 

Mr. John next dealt with the question of strength 
of material and cited the well-known instances of the 
Duke of Westminster, the India, the Rotomahana, 
and the Stormcock. The author went on tospeak of 
corros on, which he considered held perhaps the first 
place in the minds fof shipowners at the present 
time. He referred to one or two instances that 
had come under his notice and thought that it was 
merely a ‘question of care and maintenance. He 
mentioned the fact that it had been contended 
that we could well raise the principal limit of ten- 
sile strength from 31 tons to 33 tons. This was 
quite possible, but ought we to shut out steel at 
present made ranging between 26 and 30 tons, 
while we are admitting iron that in many cases will 
not stand 20tons. Again, the basic process turns out 
a very cheap material of an extremely ductile quality 
with tensile strength as low as 24 tons and perhaps 
lower. Here we approach to iron, but with much 
greater uniformity, and it appeared to the author a 
question whether instead of fixing certain scantlings 
for certain ships in iron and then allowing a fixed 
percentage for steel of a certain tensile strength, it 
will not become necessary to have a graduated per- 
centage of reduction from zero for iron up to 10, 
15, 20, and 25 per cent. for varying qualities of 
steel. This would require careful handling but it 
would seem perhaps to be desirable to do as the 
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civil engineers do, viz., to put in stronger descrip- 
tions of material in places where severe tensile 
strains are taken and to use softer and thicker 
materials in places subject to local strains and re- 
moved from the severe tensile strains. 

The author referred to other subjects in connec- 
tion with construction such as the use of iron decks, 
longitudinal stringers in the bottom, cellular 


other details of this nature. 
words on the engineering question and stated that 
his firm were building a set of engines with four 
cylinders the steam expanding from one to another 


continuously, the initial pressure being about | 


| steel on the same footing as the other kinds. 


should be of Siemens-Martin steel. The speaker 
visited one or two other works, and it was the 
general opinion that the steel made by the basic 
process ought to be perfectly good. One firm was 
laying down 50,000/. worth of plant to make steel 
on this system. Lloyd’s place the basic-produced 
He 


| had heard it whispered that this new steel was to be 
bottoms, web frames, water-tight bulk-heads, and 


He then said a few | 


160 lb. By this he hoped to get a saving of 20 per | 


cent. over the ordinary compound engine. The 
Vulcan Steel and Forge Company are laying down 


produced as cheaply as iron. The speaker did not 
think it would be an easy matter to carry out Mr. 
John’s suggestion as to different classes of steel, as 
it would lead to complexity and confusion. 

Mr. Jeremiah Head spoke on the question of the 
respective merits of steel and iron and supported 
the latter material. Mr. Benjamin Walker next 


| spoke, and was followed by Mr. Riley, who referred 


plant for rolling boiler plates in continuous rings so | 


as to do away with longitudinal seams. 

The paper concluded with a reference to the 
practice of using steel castings in marine engines 
for such purposes as reversing links, eccentric rod 
ends, reversing levers, and link blocks. In a set 
of engines the Joy’s valve gear which was fitted 
had the working parts entirely of cast steel. The 
author also looked forward to the large introduc- 
tion of steel castings for rudder and propeller 
frames and stems. 

The discussion that followed the reading of Mr. 
John’s paper was of a lengthened and animated 
description. It mainly resolved itself into a sharp 
tussle between the rival iron and steel manu- 
facturers, both factions being well represented. 
We shall not attempt to follow the disputants over 
the now familiar ground. There were, however, 
one or two points in the discussion that are worthy 
of notice. 

Mr. Martell was the first speaker. He had re- 
cently been to Germany to inquire into the case of 
the failure of some steel frames which had been 
manufactured and bent in that country for vessels 
that were being built there. He had some of these 
frames turned in his presence, and a proportion of 
them cracked at the turn of the bilge. He went to the 
steelmaker’s works and found the manufacturer had, 
to satisfy himself, also bent some of the frames 
and they had gone ina similar manner. The steel 
had been made by the basic process and the manu- 
facturer attributed the failure to this fact and had 
given a guarantee that the rest of the frames 





| mainly to the speech of Mr. Head, whose views he 


combatted at some length. He also took exception 


| to a remark of the previous speaker, who had sug- 


gested that the steel makers did not show sufficient 
enterprise in following up the manufacture of steel 
plates. With reference to the necessity for ham- 
mering which Mr. Walker had questioned, he (the 
speaker) would do without hammering if possible. 
His company (the Steel Company of Scotland) 
had made about 800 to 1000 tons of plates without 
hammering or cogging the ingot, but had rolled 
them direct. The percentage of failure had, how- 
ever, been so great as to lead them to return to 
the old system. They had tried different modes of 
heating in this connexion, and had turned their 
attention to making the ingot without blow holes, 
but then piping had set up so that the plate lami- 
nated. They had tried to get over piping also and 
this perhaps they may yet do, but it is at present so 
much a question of the workmen that they do not 
care to risk their reputation by the possibility of 
inferior work going out. During the last twelve 
months they had shipped 12,000 tons of plates and 
angles, and had aot had one single rejection. Last 
year they averaged 1000 plates a week, and the 
speaker could not charge his memory with a single 
failure. With regard to the trouble of getting 
plates to work after reheating, referred to by the 
author, he thought that the probable cause of 
danger was in the plate being worked at too low 
a temperature. Steel plates required to be very 
hot or quite cold. With regard to the plates being 
brittle at the edges before they were planed up, 
this was no doubt due to the shears being in bad 
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order, and crushing instead of cutting the 
metal. 

Sir Henry Bessemer spoke of the importance of 
the fact that want of homogeneity of the plate ren- 
dered cogging or hammering of the ingot necessary. 
He referred to a patent he had taken out six years 
before the date of that of Sir Joseph Whitworth, by 
which hydraulic pressure had been applied to the 
ingot while fluid. He had also exhausted the air 
from above the fluid metal. Mr. Allen was now 
making sound ingots at Sheffield, but he was not at 
liberty to describe the process. Mr. Allen used 
Sir Henry’s patent agitator for stirring the metal in 
the ladle; what is wanted is a thorough mixture of 
the metal. 

Mr. W. Putnam spoke of the advantages of iron 
as compared to steel. No doubt steel stern-frames 
can be made perfectly good and so can iron ones. 
Price however had something to do with the matter, 
and he asked the steelmakers to state in all sin- 
cerity how many failures there had been before a 
good stern-frame of steel had been cast. He had 
supplied an iron shaft to replace a steel one in the 
Faraday, and he supplied iron shafting to many of 
the steelmakers. The fact was the doctors would 
not swallow their own drugs. 

Mr. Nursey having made some observations on 
painting, a subject in which he had had some expe- 
rience, and Mr. Joy having spoken on the question 
of steel castings, Mr. John briefly replied, and the 
session for 1884 terminated with the usual compli- 
mentary resolutions. 








BAR SHEARING AND CROPPING 
MACHINE. 

We illustrate on page 404 a bar shearing and crop- 
ping machine, recently constructed by Messrs. Rush- 
worth and Co., of Sowerby Bridge, for a large bolt 
and rivet works. In the centre it is designed to cut 
cold round bars 2 in., }in., 3 in., fin., and 1} in. in 
diameter to any length, and is fitted with a gauge 
plate at the back for fixing the length of the pieces. 
The end slide is arranged for cutting square bars up to 
1}in., and has shear blades fixed at an angle to the 
main shaft, so that bars of any length can be cross-cut. 
The shear blades are at a convenient height from the 
floor for the insertion of the bars. The machine, which 
makes thirty-four strokes a minute, is self-contained, 
and requires little or no foundation. It is provided 
with powerful gear and a turned flywheel. 


ENGINES OF THE §.S. ‘‘ HUNSTANTON.” 

On pages 380 and 381 of our last number we pub- 
lished engravings showing the general arrangement of 
the engines of the s.s. Hunstanton, Godiva, &c., made 
by Messrs. Westgarth, English, and Co., of Middles- 
brough. This week we give a two-page engraving, 
and views on page 405 illustrating details of these 
engines. In anearly issue we shall illustrate further 
details, and shall then describe the engines fully. 








ELECTRIC LIGHTING NOTES. 

Tue electric light fittings for the Royal Pavilion of 
the Health Exhibition have been supplied by Messrs. 
Faraday and Son, of Berners-street. These are fitted 
with Edmunds’ new patent locking holder, to facili- 
tate the changing of the lamps when necessary, and 
are fed from a large Siemens machine. Messrs. Fara. 
day and Son have also supplied fittings for 300 
lamps for the dining and smoking rooms in the 
western annexe. These are to be fed by a Hoch- 
hausen machine. 


On Monday, the 28th ult., the trial trip of the 
s.s. Tilly, built by the Abercorn Shipbuilding Com- 
pany, and engined by Messrs. Hanna, Donald, and 
Wilson, of Paisley, took place on the Clyde, the speed 
attained on trial being 10} knots. The novel feature 
in the vessel, which is intended for fishing in the Java 
seas, is the introduction of a powerful and specially- 
designed submarine electric lamp, on the are principle, 
and of 15,000 candle-power, the electric light being 
found to be a very valuable and ready method of 
attracting fish to the nets. This being the first applica- 
tion on a practical scale, much interest is attached 
to it by the fishing industry. At the termination of 
the run the vessel was anchored off Greenock for the 
purpose of testing the submarine lamp, which was then 
lowered into the sea by means of suitable winding 
gear, and subjected to a four hours’ continuous working 
trial with the engine and dynamo, making a speed of 
700 revolutions per minute, this being the test im 
posed by Mr. Hayes, of Leadenhall-street, the in- 
specting engineer. The resultsattained were a perfect 


success, the sea being illuminated for a considerable 
distance around the lamp and steamer, and as the 








darkness of night came on presenting a very novel and 


striking appearance. The four hours’ trial of the sub- 
marine lamp was completed at 10 p.m., when the lamp, 
still burning brilliantly, was hoisted up, and found to 
be in perfect working order. The electric light ma- 
chinery, driven by one of Gwynne’s Invincible high- 
speed engines coupled up direct to a Lumley dynamo, 
and placed in a convenient corner of the engine-room, 
was supplied and fitted into the steamer by Messrs. 
Cooper and Patterson, of London. 

The s.s. Germanic, the finest boat of the White Star 
fleet, has lately undergone extensive repairs and altera- 
tions. On Thursday, April 24, she sailed for New 
York on her first voyage of this season, and former pas- 
sengers by the White Star line will recognise and ap- 
preciate the improvements which have been made for 
their comfort. The drawing-room, smoking-room, and 
principal entrance have been entirely reconstructed, 
and the sanitary arrangements have been greatly 
improved. The new entrance is extremely tine, and 
though not so large as on some more modern boats, is 
certainly unsurpassed in beauty of design and abund- 
ance of light, both by day and night. The ship has 
been fitted with electric light on Siemens’ system, in 
the most thorough and substantial manner. The 
total number of Swan lamps employed in the in- 
terior illumination of the ship is 396; there are also 
two clusters of eight 40 candle-power lamps for cargo 
purposes, and the port and starboard signal lamps are 
each fitted with 100 candle-power Swan lamps. The 
machines employed are two Siemens S Doo self-regu- 
lating dynamos each capable of supporting 300 lamps. 
Each machine is driven by a Tangye 12 horse-power 
vertical engine with Raworth’s cotton rope transmis- 
sion. In the principal entrance there are six very hand- 
some silver-plated single-light brackets disposed round 
the sides, and a central three-light pendant under the 
skylight. On the run down to Queenstown the elec- 
tric side lamps were considered very satisfactory, 
being rather brighter than oil lamps, but entirely free 
from the objectionable brilliancy of are lamps, which 
have several times been tried only to be discarded. 
The work has been carried out by Mr. J. 8S. Raworth, 
of Manchester, agent for Messrs. Siemens Brothers and 
Co., with the co-operation of Mr. G. 8S. Horsburgh 
(superintendent of the White Star Line), who has taken 
great interest in the installation, and spared no trouble 
to muke the result successful. 


The very fine steamer Vancouver, which had her 
trial trip on the Clyde on Saturday, the 3rd inst., and 
has since been handed over to her owners, the Dominion 
Line Company, of Liverpool, has been provided with 
an extensive electric light installation by the Messrs. 
Siemens Brothers. It embraces some 300 Swan incan- 
descence lamps of 20 candle-power each, and is one of 
the most complete afloat. The current is obtained 
from two of Siemens’ compound shunt-wound dynamos 
which are driven by two of Tangye’s six-horse vertical 
engines, These are provided with the Raworth friction 
driving gear, which has already been illustrated in 
ENGINEERING, and the machines are driven direct from 
the flywheels of the engines, the friction pulley on the 
axle of each dynamo being formed of compressed 
paper. Each dynamo is capable of maintaining 200 
20-candle glow-lamps. Such entire reliance is now 
placed on the electric light that the owners of the 
Vancouver gave instructions to have the vessel through- 
out lit up by the means referred to. The system of 
carrying the leading wires and arranging the lamps 
is that which is always carried out in ship-lighting 
contracts by Messrs. Siemens Brothers, and is now 
well known to our readers. Every habitable portion 
of the vessel is brought within the range of the electric 
light, from the firemen’s and seamen’s quarters in the 
forecastle to the steward’s quarters in the stern 
of the ship, and including also the whole of the 
passenger berths and the steerage quarters on the 
lower, main, and bridge decks. In the main saloon 
the lighting is provided by 41 lamps, all of which are 
arranged as pendants from the ceiling; and in the 
music saloon and smoking-room the lamps are fixed 
on handsome brackets secured to pilasters around 
the fwalls. In the port and starboard lighthouses 
at either end of the look-out bridge there are Swan 
lamps each of 100 candle-power for signal lights, 
the Board of Trade having consented to the use of 
electric lamps in that way, provided that the light- 
houses are also furnished with oil-lamps in case of 
emergency. For facilitating the stowage and dis- 
charging a cargo by night arrangements have been 
made for powerful deck lanterns being hung over the 
hatches, each containing a cluster of three 100 candle- 
power Swanlamps. It is worthy of remark that Mr. 
taworth has now designed and carried out electric 
lighting installations for Messrs. Siemens Brothers on 
fully 30 first-class steamers belonging to the Cunard 
and other famous companies. 


RAILS FOR THE Mexican Centra. — An English 
steamer with 1400 tons of rails for the Mexican Central 
Railway recently arrived at Brazos, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 25, 1884, 

THE only improvement which can be reported in the 
iron trade is that which results from the feeling that 
stocks in some directions are becoming dangerously 
light, but there is not the apprehension of higher 
prices than might be expected. Consumers have be- 
come very indifferent and very sceptical as to the possi- 
bility of any improvement. The scarcity is only in the 
better grades of iron, chiefly forge and foundry, for 
which irons prices are firm, and even offers to purchase 
large lots have had no weakening effect. But there 
are large offerings of inferior irons, and these are very 
weak. Best foundry irons sell at 20dols. to 21 dols. 
for No. 1; 19 dols. to 19.50 dols. for No. 2. Inferior 
grades, 19.50 dols. for No. 1, and 18.50 dols. for No. 2, 
Standard forge iron is held at 18dols. to 18.50 dols., 
but poorer stutf has sold as low down as 17 dols. The 
production is about as it has been for some weeks, 
There is very little doing in foreign irons, and no 
orders are going abroad. Sales of low grade spiegel- 
eisen were made at 23.75 dols. to 24dols. here ; 2000- 
tons of spiegeleisen 20 per cent. sold at 28 dols. at tide- 


















water. Scotch iron is in very light demand, and prices 
are easier; 1600 tons arrived during the week, 





Domestic Bessemer is driving out the foreign article. 
Of the latter only small sales have been made 
at 20.50 dols. to 21 dols. Manufactured iron is 
dull and weak at 2 cents for refined bars. The 
iron workers in the west are demanding a con- 
tinuation of the scale which governed their wages 
last year, and the manufacturers wish to reduce 
wages 10 per cent. No settlement has been made, 
and it is likely that the mills will shut down. ‘The 
Bessemer steel rail mills are taking very few orders, 
and those are mostly small. Prices have declined to 
33.50 dols. at mill. There will be a great deal of rail- 
way material wanted this summer, but buyers are not 
making any movement towards supplying themselves. 
Old rails are selling very slowly, although freely offered 
for shipment, at 22 dols. for tees. Plate and construc- 
tion iron are quiet; mills are working generally to 
about one-half to two-thirds capacity. Strikes in the 
nail mills are over, and full production is being made 
and sold readily, although there is danger that stocks 
will accumulate. Sales are made at 2.50 dols. to 
2.60 dols. On the whole, there is a little better feeling 
in the iron trade this week than last, but there is really 
very little foundation for it. Demand is light and irre- 
gular, and prices for most kinds of iron and steel are 
low, and in many cases still declining. 












THE MANCHESTER SHIP CANAL. 
To THE Epitor or ENGINEERING. 

Str,—In the notice of the progress of the Manchester 
Shiv Canal Bill in your issue of the 2nd inst., a most unin- 
telligible statement is accredited, in essence, to Captain 
Eads, viz., that ‘‘if such a work as the formation of a 
ship canal to Manchester was a necessity he considered 
that the only safe form in which it could be carried out 
was the prolongation of the canal to the deep water at 
Garston, thus leaving the estuary untouched,” &c. The 
relevancy ‘of the ‘‘thus” is extremely obscure, and the 
vagueness of the locus of *‘ the canal,” the ‘* prolongation” 
of which to Garston is so necessary, leaves one perplex- 
ingly ignorant of the route intended. 

it seems scarcely credible that an engineer of such 
standing as Captain Eads would suggest a scheme so 
costly as that assigned to him in the article mentioned ; 
he most probably alluded to one which ignores the estuary 
from Garston to Runcorn, but follows the promoters 
alignment in the upper reaches. 

Every one must admit that the promoters’ channel 
from Manchester to Runcorn is the most economical and 
the best; it is only the estuary portion that invites 
criticism, and it was the alternative scheme for this por- 
tion of the canal—advocated in Zhe Engineer fifteen 
months ago—that Captain Eads evidently incidentally 
supported. 





Yours, &c., 

May 3, 1884 JAMES GLOVER, JUN., B.A., C.E. 

[If the canal is to enter the estuary at Garston, it must 
cross the river either at Runcorn or above Warrington. 
Now, as the opponents laid great stress upon the import- 
ance of keeping open-the river above Garston as far as the 
tide flows, and as they even objected last year to the pro- 
posed weir at Warrington, it follows that their witness 
would not have advocated a crossing at Runcorn, as that 
would necessarily stop the flow of the tide at that point. 
Therefore, in order to carry out Captain Eads’ suggested 
prolongation of the canal to deep water, the canal must 
cross the Mersey above tidal influence some distance above 
Warrington, and thus necessitate such interferences as are 
mentioned in the articlee—Ep. E.] 


DECIMAL MEASURES. 
To THE Epitor OF ENGINEERING. ' 

Sir,—Nearly twenty years have elapsed since metric 
measures were legalised in the United Kingdom; yet 
their general adoption instead of our irregular assortment 
seems as far off as ever, and the country appears strangely 
indifferent to the loss it suffers by using measures which 
have no systematic relation, either to each other, or to 
those used by the majority of the countries with which 
we trade. 

The metric system of measures has now been wholly 
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adopted by about 260 millions of people, and partially 
adopted by 140 millions ; while over 60 per cent. of our 
foreign trade is carried on with countries using it. Our 
competition with other nations in the forelgn markets 
becomes every day more keen, and it is a question how 
long English manufacturers will be able to afford to con- 
tinue to hamper their business with any removable obstruc- 
tions. It has been estimated that the British Govern- 
ment loses 500,000/. yearly, and the London and North- 
Western Railway Company 10,000/. yearly, by the want 
of systems of decimal coinage and measures. Adding to 
these losses those of the rest of the business undertakings 
in the country by the same cause, the total loss must 
amount to several millions annually. Educational 
authorities have computed and stated, that British 
measures with the compound rules of arithmetic, cost the 
British schoolboy no less than a year additional and un- 
necessary school time. The value of the time thus lost 
would be difficult to compute. 

It is the personal experience of the writer that in such 
of the work of a civil engineer’s office as consists in 
measuring and abstracting quantities, and estimating for 
works, the time saved by using the metric system, with 
decimal coinage, is one-third of the time expended in 
doing similiar work in British measures and coinage ; and 
moreover the facility for detecting and correcting errors 
is immeasurably greater. Most English professional and 
business men have, however, so saturated their minds 
with leading or standard dimensions and quantities ex- 
pressed in English terms of measurement, that the personal 
interests of the older members of the community are 
probably opposed to a change; the time and accuracy 
gcined by the use of decimal measures would possibly be 
more than counterbalanced, so far as they are personally 
concerned, by the inconvenience of making mental, or 
tabular, conversions of the many guiding dimensions and 
quantities they carry in their brains. The adoption, 
therefore, of a new system of measures involves personal 
sacrifices for the general benefit of the country. 

The poorer, and less educated, classes are probably 
more directly concerned with measures of weight than 
with measures of other kinds, and it would, therefore, be 
specially unpopular to attempt to force the classical 
nomenclature and complete change of value of the metric 
system of weights into general use in England. An easy 
compromise could, however, be effected which would 
retain most! of the advantages of the decimality and 
internationality of the metric system, would retain 
familiar or simple names, and would involve very trifling 
alterations in value. 

The words meter, liter, and dekar are very simple, and 
the differences between their values and those of the yard, 
quart, and rood, respectively, are, for ordinary purposes 
of approximate mental comparison, not very great. The 
word ki/ogvam is not so simple and a kilogram is more 
than twice the weight of a pound avoirdupois. The sub- 
stitution, therefore, of meters, liters, and dekars for yards, 
quarts, and roods would cause comparatively little prac- 
tical inconvenience, but the substitution of the kilogram 
for the pound avoirdupois would probably be very un- 
popular among retail dealers. It would seem for these 
reasons desirable to retain the name of pound, but to 
make the metric pound equal to half a kilogram by the 








ing to the proportion of manganese oxide employed. But 
this was no novelty, for spiegel had been made in Rhenish 
Prussia from iron ore, charcoal, oxide of manganese, and 
limestone more than 100 years before the date of Rey- 
nolds’ patent. Thus far, then, his patent did not inter- 
fere with my novel and original process, of adding such 
a triple compound to melted decarbonised cast iron, é. ¢., 
Bessemer metal. 

Reynolds next proposed to mix oxide of manganese 
with cast iron in any of the processes used, for the con- 
version of cast iron into steel, natured, or malleable iron. 
How did he mix it with iron, cast or soft, in the finery, 
bloomary, or the puddling furnace? Add it he might; 
mix it he could not, in any of these furnaces, with their 
oxidising atmospheres, and the oxide of manganese, thus 
added, would next add itself to the brickwork and then 
tothe slag. Does this literally nondescript claim or pro- 
cess foreshadow my application of a triple metallic com- 
pound of iron, carbon, and manganese to decarbonised 
molten cast iron known as Bessemer metal? Scarcely. 

Mr. G. H. Rogers perhaps desired to assist Mr. W. T. 
Jeans in his arduous labours to deprive me of all credit, 
and exhibit me as a kind of metallic impostor, antici- 
pated on all hands by the true creators of the age of 
steel. As Reynolds could not describe what he intended 
to do, it occurs to me that he did not know what he 
was about. 





Yours, &c 
R 


ve 


. MUSHET. 





Cheltenham, May 2, 1844. 


THE STABILITY OF VESSELS. 
To THE Eprror OF ENGINEERING. 

Sir,—Allow me a few lines of your valuable paper for a 
comparison of Simpson’s rules and the integrator for the 
construction of eross curves of stability. 

I do not hesitate to admit that the integrator is by far 
the most exact means of calculating, and if the instrument 
is well adjusted the error may be inappreciably small, 
while with Simpson’s rules the error depends not only 
upon the calculator but also upon the nature of the curves 
(not all ship’s lines being equally well adapted for Simp- 
son’s rules); the latter error is evidently of more conse- 
quence for moment calculations than for those of volumes. 
Another error occurs in applying Simpstn’s rules to the 
lower inclined water lines, which do not intersect the stem 
and sternpost of the vessel. But the total amount of 
these errors is not very large, and as far as my experience 
goes the results are always reliable, the more so if care is 
taken to place sections and water lines judiciously. 

The great advantage of the use of Simpson’s rules, how- 
ever, is to be found in the time required for the calculation 
of cross curves. The amount of work in preparing the 
body plan for the operation is the same in both cases, but 
it takes less time to measure the ordinates required for 
Simpson’s rules than to run over the sections with the in- 
tegrator, and while the latter operation needs to be 
repeated for every inclined water line with the instru- 
ment, for Simpson’s rules one set of measurements is 
sufficient for a/l? water lines of one inclination. The 
amount of arithmetical calculation for Simpson’s rules 
can be reduced to very little, as may be seen from the 


addition of about 14 ounces to the pound avoirdupois, | tables I published in connexion with the method which I 
This metric pound could then be decimalised by dividing | Proposed, and even these tables can be reduced consider- 


it into 100 parts of 5 grams each. These parts might be 
called cings; a name which would be at once simple, 
monosyllabic, and descriptive. The metric hundredweight 
would consist of 100 metric pounds, and 20 metric hundred- 
weights would equal the metric ton of 1000 kilograms. The 
difference in weight between the metric ton and the ton 
of 2240 pounds avoirdupois would be less than 2 per cent ; 
less, that is to say, than the difference in quotations be- 
tween two neighbouring market towns, on two consecutive 
market days. 
Your obedient servant, 
A. J. Hamitron Suytue, M. Inst. C.E. 
April 13, 1884, 


“THE CREATORS OF THE AGE 
OF STEEL.” 
To THE Epitor oF ENGINEERING. 

Srr,—Permit me to make a few remarks in reply toa 
letter on this subject, signed “G. H. Rogers,” which 
appears in your impression of 25th ApriJ, and which adds 
to the stereotyped confusion which seems to pervade the 
minds of most writers on the subject of steel and man- 
ganese. 

Quoting from W. Reynolds’ patent, dated 6th Decem- 
ber, 1799, Reynolds declares ‘‘ That his method consists 
in mixing the oxide of manganese, or manganese, either 
with the materials from which he procures the pig or cast 
iron: or with the cast iron, in any of the processes used, 
orto be used, for the conversion of cast iron into steel, 
natured, or malleable iron, whether in the finery, bloom- 
ary, puddling, or other furnaces.” 

First, as to the word manganese, clearly he did not mean 
metallic manganese, then an unknown product, and even 
now only obtainable, if at all, in quantities of a few 
ounces, 

Oxide of manganese only did he therefore propose to 
deal with, by mixing it with the materials from which his 
pig iron was made, that is from iron ore, coke or charcoal, 
and limestone. He does not even suggest how this is to 

e done. 

Otherwise, he proposed to mix oxide of manganese with 
cast iron in the finery, bloomary, puddling, or other fur- 
nace ; but no suggestion is made as how or why this was 
to be done. 

Now smelting oxide of manganese in the blast furnace 
with coal or coke, iron ore and limestone, will produce 
manganesic pig iron, spiegel, or ferro-manganese, accord- 





ably, as they were arranged for the calculation of the 
centre of buoyancy, so that those columns which refer to 
the vertical position of the same may be omitted. 

In working with the integrator, after having calculated 
the sectional areas and moments, it is necessary to con- 
struct curves for these, for, if applying Simpson’s multi- 
pliers to these, the accuracy obtained in the first part will 
be sacrificed again, and the construction of these curves, 





as well as their calculation, requires time again, which is | 


not needed if Simpson’s rules are applied directly fo the 
measurements from the body plan. 

It appears, therefore, that for a quick but approximate 
calculation of cross curves of stability, Simpson’s (or 
similar) rules will be preferable, while they are certainly 
inferior to the integrator in regard to accuracy. 

I am, Sir, 
Your obedient servant, 
LupwIG 
22, Herslet-road, N., May 5, 1884. 


3ENJAMIN. 


THE BESSEMER AND SIEMENS 
PROCESSES. 
To THE EpIToR OF ENGINEERING. 

Sir,—Will you kindly permit me to make a few 
remarks on Mr. W. D. Allen’s letter in your number of 
the 18th April, and Mr. Carulla’s reply thereto, in your 
impression of the 25th April. 

When melted cast iron has heen treated by the 
Bessemer process pure and simple, that is to say, when it 
is deprived of its silicon and carbon, the soft iron pro- 
duced is, undoubtedly, perfectly uniform and homo- 
geneous. If Mr. Allen meant to speak only of the pro- 
cess of Sir H. Bessemer, his remark was quite correct, but 
since he works with the combined processes of Bessemer 
and Mushet, I conclude that he means the Bessemer 
product, after the Mushet process has been applied to it. 
Mr. Allen does not appear to be aware that my process, 
which adds spiegel or ferro- manganese to Bessemer 
metal, renders the combined product irregular in quality, 
and there is no time for taking samples, nor is there any 
possibility of altering the proportion of carbon, so as to 
bring the metal to a standard degree of hardness or soft- 
ness, such as may be required. In the Siemens process, 
on the other hand, there is perfect facility for regulating 
the percentage of carbon, and therefore the degree of 
hardness of the steel. Therefore necessarily, for special 
purposes, the Siemens process is, as has been ably shown 








by Mr. Carulla, far preferable to the Bessemer. Mr. 
Allen can hardly tax me with casting a stone at the 
Bessemer process, to which I did the justice it so well 
merited by my letters in the technical papers, in 1856-7, 
when all the metallurgical world were treating Mr. 
3Zessemer and his process with ridicule and contempt. 
Mr. Allen says that the Bessemer process has opened an 
easy path for others to follow. This is a serious error on 
the part of Mr. Allen. My spiegel invention opened the 
path for the Siemens process, and for cheap Sheffield 
crucible steel. 

Between the Bessemer process pure and simple, and 
the Siemens process, there is no connexion. They are 
wholly independent of each other. Their only similarity 
is, that my process is essential to the success of both. Mr. 
Allen concludes, ‘it should not be forgotten that this 
pioneer process (the Bessemer) has done much for steel 
makers and consumers, and for mankind generally.” Yes, 
this is so, but with a reservation. Not the Bessemer 
process alone, but that process and the Mushet process 
combined, have done so, and Mr. Allen’s letter would 
have been far more to his credit had he not wholly 
ignored my process, though, as he well knows, it is essen- 
tial to the success of his manufacture. 

Yours, &c., 


Cheltenham, May 3, 1884. R. F. MvusuHet. 


CAST STEEL AS A MATERIAL FOR 
CRANKSHAFTS. 
To THE Epitor or ENGINEERING. 

Srr,—Although further discussion of this question 
cannot be of public interest, still without wishing to dis- 
parage in the least the high position which Messrs. Wm. 
Jessop and Sons have deservedly held in the higher 
branches of the ordinary Sheffield trade for many years, I 
must add a further protest. 

The worst of all these self-glorification papers is that 
they are generally by implication a little unfair to others, 
which was obviously recognised by the fact of my being 
called upon by the President to reply; for this reason 
I cannot accept for my company the side rays of glory 
implied by the proud position suggested at the end of Mr. 
Hall’s letter, for as 1 cannot ignore such competitors as 
Firth, Krupp, &c., I do not consider that “‘ his and my 
own firm can fairly assume for ourselves more experience 
in such matters (i.¢., the production of heavy ingots) than 
all others put together.” 

May I conclude with an anedote : When I was invalid- 
ing in Hastings, in 1859, I heard a lady trying to draw 
from my boatman how much money he could earn. 
After a few evasive answers, he said: ‘‘ Do you see that 
house on the hill, mum? well, that belongs to Lady 
Waldegrave, and she and me gets about 13,000/. a year 
between us.” 

I remain, Sir, yours faithfully, 
Epwarp REYNOLDs. 





FORCED COMBUSTION IN BOILERS. 
To THE Epitor or ENGINEERING. 

S1rr,—Will you kindly allow me to correct a somewhat 
curious error which appears in my letter on the above 
subject as printed in your last number. 

In the paragraph ending ‘‘it is not likely that the 
extra power required for this would not enly be = the 
direct resistance x velocity of discharge, and the area of 
discharge orifice, but also this product x 2.6.” The 
printer has taken the sign above the 6 in this latter factor 
as indicating “‘ feet,” instead of the sign of a recurring 
decimal. 

The introduction of the ‘‘ft.” must have made the 
calculation rather a puzzling problem to your readers. 
The factor of ‘*2.6°” is the multiplier equivalent to the 
combined effect of the percentages of loss of efficiency in 
the engine and fan as given in my paper, and referred tu 
in Mr. Harrap’s letter. 

I am, yours, &c., 
JAMES HoOwDEN. 

Glasgow, May 5, 1884. 


LOCOMOTIVES WITHOUT WATER. 
To THE EpiTor OF ENGINEERING. 

Srr,—If any of your correspondents can assist us in the 
following matter, and will kindly do so, we shall esteem 
it a favour. 

There is no water available for steam power at our 
works. We, however, find it absolutely necessary that 
we should have a locomotive of from 10 to 12 horse-power. 
Are there any locomotives made worked by other than 
steam power? If so, where can we see one at work, and 
who are the makers? We may say that we have a 
stationary hot-air engine at work. 

RicHAaRD BRIGGS AND Sons. 

Sherndale Lime Works, Buxton. 

May 5, 1884. 














THE TOWER SPHERICAL ENGINE. 
To THE EpiTor OF ENGINEERING. 

Srr,—During my experiments with the spherical engine 
I took a great number of indicator diagrams. The indi- 
cator, the diagrams, and the results of the dynamometric 
trials are now in the possessien of Messrs. Heenan and 
Froude. I send you a drawing of the indicator. It was 
fitted on the end of the dummy shaft which projected out 
of the engine. A hole up the shaft put the indicator 
cylinder in constant communication with one of the four 
compartments of the engine. The chief peculiarity of the 
indicator is the device for causing the paper cylinder to 
reciprocate in such a way as to exactly reproduce the 
motion of opening and closing of the compartment with 
which the indicator is in communication. In order to 
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accomplish this, a small shaft was driven by a pair of 
equal spurwheels from the dummy shaft, the end of 
this small shaft was bent, so that the bent part was at 
the same angle with the other part as the main shaft was 
to the dummy shaft in the engine, this angle being 
135 deg. When the small shaft revolved, the bent 
end of it described a cone with an apex of 90 deg. 
The paper cylinder shaft was placed so that its axis 
was perpendicular to the axis of rotation of the small 
shaft, and intersected it at the angle of the bend. The 





paper cylinder shaft was formed into a ring so as toclear 
the small shaft, and the bent end of the small shaft was so 
connected to the paper cylinder shaft as to give it an 
angular reciprocation caused by only such part of the 
conical motion as was in a plane to which the axis of 
the paper cylinder was perpendicular. The angle of the 
apex of the cone being 90 deg., the paper cylinder recipro- 
cated through an angle of 90deg. The lever carrying 
the marking point, and the link connecting it to the 
cylinder cover, were jointed with pivots so spread that the 
marking point was compelled to move accurately in a 
plane. here was a small cam, by turning which the 
marking point could be kept off the paper. This is not 
shown in the drawing. With this indicator I got ex- 
cellent diagrams at 700 revolutions per minute. 
Yours truly, 
BEAvcHAMP TOWER. 
19, Great George-street, Westminster, April 22, 1884. 





LAUNCHES AND TRIAL TRIPS. 

Tue new National Liner America recently built and 
engined by Messrs. James and George Thomson, Clyde, 
had an experimental cruise on the Firth of Clyde on 
Tuesday, 29th ultimo. As we hope ona future occasion 
to give some particulars regarding the constructional 
novelties adopted in this very fine steamer, only a few 
details need be given just now. She is a steel-built vessel 
of 6500 tons gross register, and measures 480 ft. by 51 ft. 
by 36 ft., and she has been specially designed for rapid 
passenger traffic between Liverpool and New York. 
Accommodation is provided for 300 first-class and 700 
steerage passengers. She is propelled by a set of three- 
cylinder compound engines capable of developing when 
working at full speed 9000 horse-power. The leading 
feature of this steamer is the spacious and exceedingly 
novel saloon which rises to the height of two decks. On 
her run round to Liverpool, whence she will set out on 
her first voyage across the Atlantic on the 14th inst., she 
attained a speed of 18} knots per hour. 


An iron screw steamer named the Mutsu-Maru, a 
vessel measuring 190ft. by 29ft. Gin. by 13ft. 6in. to 
main deck, and 20ft. 7 in. to awning deck, was launched 
on the 29th ultimo, from the Sandpoint Shipbuilding 
Yard, Dumbarton, the owners being the Union Steam 
Navigation Company, of Japan. Messrs. Fleming 
and Ferguson, Paisley, are fitting the vessel with com- 
pound condensing engines of 120 horse-power nominal. 
Several other vessels of a similar character are at present 
building on the Clyde and Cart for the same owners. 


On the following day, the Campbeltown Shipbuilding 
Company launched a screw steamer named the Snipe, a 
vessel of about 400 tons burthen and measuring 141 ft. Sin. 
by 23 ft. by 11ft. She has been built to the order of the 
Jersey Steamship Company, and is being supplied with a 
pair of compound engines of 60 horse-power nominal. 


The steel screw steamer Navanja, measuring 215 ft. by 
30ft. 8in. by 25ft. 6in., built by Messrs. Murdoch and 
Murray, Port-Glasgow, to the order of Messrs. James 
Howden and Co., Glasgow, for Messrs. Goodyear and 
Co., Liverpool, had her official trial trip on the Clyde on 
Thursday, Ist May. On the measured mile at Skelmorlie 
she attained a speed of 11? knots, which was deemed 
highly satisfactory, considering the trim of the vessel and 
the stormy state of the weather. Messrs. Howden and 
Co. supplied the Navanja with a pair of inverted com- 
pound surface-condensing engines having cylinders of 
28 in, and 54 in. in diameter respectively, with stroke of 
36in., steam being supplied at 90 lb. pressure from a 
double-ended steel boiler fitted with six furnaces of Fox’s 
patent. 


On the same day, an iron steam yacht of 350 tons, 
named the Mazeppa, and built by Messrs. Ramage and 
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Ferguson, Leith, for Mr. Walter S. Bailey, rear-com- 
modore of the Royal Yorkshire Yacht Club, went out on 
her trial trip in the Firth of Forth. 

The Iron Shipbuilding Company, also on the‘same day, 
launched the Volador, a brigantine of 214 tons register, 
and measuring 117 ft. by 23 ft. by 11.8 in. She is intended 
for the Brazilian and Newfoundland trade. 

An iron screw steamer named the Credo, and intended 
for the pearl-fishing in New Guinea, was launched on the 
3rd of May, by Mr. William S. Cunning, at Blackhill 
Dock, near Glasgow. She measures 64 ft. by 12 ft. by 
7 ft. 3in., and has been built to the order of Messrs. Pile 
and Co., London. She is being supplied by Messrs. Fisher 
and Co., Paisley, with a pair of compound engines having 
cylinders of 8 in. and 15 in. in diameter, respectively. 


The iron screw steamer Vancouver, which is the largest 
vessel yet built for the Dominion Line Company, of Liver- 
pool, had her trial trip on the Clyde on Saturday, the 3rd 
inst. Built by Messrs. Charles Connell and Co., White- 
inch, she is a vessel of 5300 tons gross register, and mea- 
sures 430 ft. by 45 ft. by 33 ft. 6 in., and in her construction 
she fulfils all the Admiralty conditions for naval and 
transport service, and of Lloyd’s heaviest specification. 
Notwithstanding the strong squalls which prevailed on 
the occasion, the vessel was remarkably steady and free 
from vibration. The engines, which are of 1000 horse- 

ower nominal, were supplied by Messrs. John and James 
Phemosts, Glasgow, are of the three-cylinder type, the 
high-pressure cylinder being 58in. in diameter, and the 
two low-pressure cylinders 90in. in diameter each, with 
piston stroke of 66in. Steam of 90]b. pressure is supplied 
by six double-ended steel boilers fitted with thirty-six of 
Fox’s corrugated furnaces. On the measured mile the 
speed tests gave about 144 knots with 55 revolutions per 
minute, and about 154 knots with 60 revolutions per 
minute, which was in excess of the stipulated speed. 
Regarding the engines of the Vancouver, Mr. Glover, of 
Liverpool, the superintending engineer, said that there 
were none superior to them on the Atlantic. The Van- 
couver is to be employed in the Liverpool and St. 
Lawrence trade, and has accommodation for 180 saloon 
passengers, 30 second cabin, 88 intermediate, and 1200 
steerage. Elsewhere we have mentioned some details as 
to the electric lighting of this noble vessel. 


On Saturday, the 3rd inst., the powerful iron screw tug 
Mosquito, built and engined by Messrs. Earle’s Ship- 
building and Engineering Company, Limited, for Messrs. 
Thomas Wilson, Sons, and Co., was taken on her official 
trial trip. The dimensions are as follows: Length, 72 ft. ; 
breadth, 15 ft. 6in. ; depth of hold, 8ft. 6in. The ship 
is propelled by triple compound three-crank engines, 
which worked exceedingly well, and indicated 214 horse- 
power on a very low consumption of fuel. The rudder is 
a solid steel casting made by Messrs. W. Jessop and 
Sons, of Sheffield. 








BRIDGING THE St. LAwReENcE.—Plans have been pre- 
pared for a proposed new bridge over the St. Lawrence 
at Quebec. The structure is of the cantilever pattern, 
and has a total length from shore to shore, abutments in- 
cluded, of 3100 ft. The centre span cf 1400 ft. consists of 
the two cantilever arms, 550 ft. each, and a rigid span in 
the centre of 300 ft. Each of the two shore spans is 550 f€. 
in length, making the total superstructure, 2800 ft. long. 

QUEENSLAND RartLways. — Considerable progress has 
been made during the last few weeks with all the sections 
of main lines and branch railways under construction in the 
southern division. As regards the Western Railway the 
works on section 7 are being completed by the depart- 
ment instead of by the contractors, Messrs. Fraser, 
M’Donald, and Co. Although this line was opened to 


Mitchell some weeks since, there were several portions of | 
the work uncompleted, the most important of these being | 
These works are now being rapidly carried | 
The con- | 
tractor for section 8, Mr. J. Garget, is rapidly bringing | 


the drainage. 
on by the Queensland Railway Department. 


forward his work, more particularly in connexion with 
the foundations for a bridge across the Maranoa, The 


construction of these in concrete will shortly be proceeded } 


with. Mr. Garget has done much of the clearing for the 
section, and some of the excavations have been already 
commenced. 


[May 9, 1884. 


BELT FASTENER. 


We illustrate above a remarkably neat form of 
strap fastening apparently suggested by the well-known 
leather link belting. Each end of the strap is divided 
into a series of fingers about }in. or 3 in. wide, one 
end having an odd, and the other an even, number, 
Each division is pierced with a small hole, and twisted 
90 deg., and the two series having been placed together 
as shown in the sketch, a pin is put right through 
the whole, and secured by rivetting its end over a 
washer. It is claimed for this fastening that it is 
stronger than any other in the market, and this is 
borne out by experiments made by Messrs. John 
Nicholson and Sons, Mowbray Steel Works, Sheffield, 
| When tried against well-known belt fasteners, the 
average of four tests gave a breaking strain of 644 lb. 
ina belt 14 in. wide, while the next best failed at 
588 lb., and the weakest at 394 lb. Messrs. J. Moxon 
and Co., of 20, Scotland-street, Sheffield, who own the 
patent, sell acombination belt punch comprising the 
four tools required for making the fastening. 

Messrs. Moxon and Co., who are makers of belting, 
are using this fastener in the manufacture of their 
single belts in place of the usual sewn and rivetted 
splice, and find that it gives great satistaction, par- 
ticularly for driving fans and other machinery with 
small quick-running pulleys. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a good 
attendance on ’Change at Middlesbrough, but again the 
market was flat. No. 3 g.m.b. f.0.b. was offered at 36s. 9d. 
per ton. These easy figures however did not tempt buyers 
to do business, the fact being that the manufacturers find 
it most difficult to obtain orders, and most of the mills 
are only half occupied. Ship plates are now offered at a 
trifle less than 5/. per ton and angles 4/. 15s., less 24 per 
cent. at works. There is reason to believe that lower 
rates will prevail as the prospects of trade are worse than 
they were a few weeks ago. 

The Make and Disposal of Pig Iron in Cleveland.—During 
the month of April there were 101 blast furnaces in ope- 
ration in the north of England, 55 being idle. The total 
make of pig iron was 204,321 tons—a decrease of 12,240 
tons on the previous month. The stocks now stand at 
283,433 tons—a decrease of 8300 tons compared with 
March. The shipments have fallen off 9763 tons, the total 
exports of pig iron from Middlesbrough being 78,287 tons 
during the month of April. Considering the favourable 
time of year for shipment and taking into account the 
restrictive policy which the ironmasters of Cleveland 
have enforced since the end of February, the returns are 
not at all enconraging. The outlook of the pig-iron trade 
has not been so bad for years as it is at present. 


Engineering and Shipbuilding.—Both these industries 
are slacker and the number of unemployed men on the 
banks of the northern rivers is larger than it was a fort- 
night ago. In some towns special arrangements are ne 
cessary to meet the distress amongst the working classes. 


The Steel Trade.—The demand for steel is very poor 
and prices are unremunerative. There is no sign of any 
improvement. 


The Coal and Coke Tvrades.—All kinds of fuel is in 
slower demand and prices are easier. 


_ The Salt Trade.—The salt trade at Middlesbrough con- 
tinues to extend, but Messrs. Bell Brothers, the pioneers, 
are the only firm who up to the present time have been 
able to sink boreholes successfully, pump up brine, and 
evaporate it. Messrs. Bolckow, Vaughan, and Co., are 
stil pone with their operations for winning salt, 
but they progress very slowly. 











NOTES FROM THE SOUTH-WEST. 

Newpor't.—In consequence of the depression which has 
continued for so long a time in the iron trade, a much 
larger quantity of coal has come into the market than 
would otherwise have been the case. The quantity of 
iron exported last week was 4892 tons forwarded to the 
| following destinations : 920 tons to Campana; 1202 tons 
to Galatz; 450 tons to Gottenburg ; 1270 tons to Stock- 
holm ; and 1050 tons to Cape Town. Orders are not 
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however, coming forward as freely as could be wished. 
The iron ore trade has shown no improvement, the 
various works being fully stocked with this commodity. 
Messrs. Hacquoil Brothers, of Cardiff, will shortly com- 
mence a dry dock on the east side of the Usk. Last 
week’s coal clearances amounted to 49,318 tons. From 
Bilbao there were received 5410 tons of iron ore, and 3260 
tons came to hand from other sources. 


Bath Tramways.—The directors of the Bath tramways 
advise the sale of this concern to the Patent Cable Tram- 
—_ Corporation of London, for 7500/., partly in cash 
and partly in debentures. As the present mortgage de- 
bentures, interest, and debts of the Bath Tramways Com- 
pany amount to nearly the whole of the purchase 
money, the directors are making overtures to the 
holders of the mortgage debentures and creditors, with 
a view to obtaining some portion of the purchase 
money for the shareholders, and they hope to be suc- 








cessful in obtaining concessions by which the credi- 
tors will waive such a percentage of their claims as 
will enable the directors to secure about 12007. for division 
amongst the shareholders. Having regard to the fact 
that if these arrangements are not concluded, the pro- 
perty must full into the hands of the creditors to dispose 
of on their own account solely, the directors strongly re- 
commend the shareholders to adopt the agreement and 
carry out the sale. 


Weston-super-Mare.—The semi-saloon paddle steamer 
Lady Margaret, the property of the Bristol Channel 
Express Steamship Company, which is to be followed by 
larger boats to run from Cardiff and Weston-super-Mare 
to Ilfracombe and Tenby, made her first trip to Weston- 
super-Mare on Monday. The Lady Margaret was built 
by Messrs. Russell and Co., of Port-Glasgow and Greenock, 
the engines being supplied by Messrs. Alley and Mac- 
lellan, of Glasgow, who were the chief contractors. The 








vessel measures 145 ft. in length, by 18 ft. 6 in. in breadth 
of beam, and 8 ft. depth of hold, and she, therefore, can 
afford accommodation for between 400 and 500 passengers. 


Wincanton.—A new railway between this town and Cole 
has just been opened, and will no doubt prove a great con- 
venience to local residents. 


Cardif.—The steam coal trade has remained in much 
the same state, and the house coal trade has not lost 
ground. The better tone in the patent fuel trade has 
been maintained. The iron ore trade does not show any 
improvement. Last week’s clearances comprised 162,185 
tons. There were also sent away 3765 tons of iron, 3594 
tons of patent fuel, and 600 tons of coke. From Bilbao 
there were received 4287 tons of iron ore, and 3767 tons 
came to hand from other sources. 


Weston-super-Mare New Pier.—The promoters of this 
undertaking state that it will be carried out, and that 
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having expended so much money in preliminaries, they 
have not the least intention of abandoning a_ project 
which must, in the end, prove remunerative. The directors 
of the pier at Birnbeck have resolved to replace a wooden 
shed, used for the purpose of a refreshment saloon on the 
island, by a handsome pavilion of stone. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again dull last Thursday, and prices dropped 2d. per ton, 
making a decline of 5$d. on the week. Prices closed at 
41s. 114d. cash, being $d. per ton lower than the point 
reached on February 26 of this year, and 1d. per ton lower 
than on April 7; in both of those cases, however, there 
was arebound; onthe former occasion to the extent of 
1s. per tor, and on the latter to the extent of 6d. Business 
was done durin; the forenoon at from 42s. 14d. down to 
42s. cash, also at 42s. 3$d. down to 42s, 2d. one month; 
and in the afternoon there were transactions at 42s. and 
41s. 11}d. cash, also at 42s. 2d. and 42s. 14d. one month, 
the market closing with buyers at the lower quotations, 
and sellers wanting $d. per ton higher. Prices were still 
a little easier on Friday, transactions on forenoon ’Change 
being reported at 42s. down to 41s. 11d. cash, also at 
42s. 2d. down to 42s. 1d. one month, the close being 
again at the lower quotations, and with buyers offering 
$d. per ton less. 41s. 10$d. cash was accepted in the 
afternoon, but the closing prices were about the same as 
in the forenoon. No market was held on Monday, in 
consequence of the occurrence of the Bank Holiday. 
The market opened rather stronger yesterday, but 
it relapsed and closed 1d. per ton under last week’s 
final quotations. There were transactions in the fore- 
noon at from 42s. down to 41s. 105d. cash, and at 
42s, lid. down to 42s. one month, with buyers at 
the close at 41s. 10d. cash and 42s. one month, and 
sellers asking 4d. per ton higher. The prices in the after- 
noon ranged from 41s. 10d. to 41s. 9d. and back to 
4is. 10d. cash, and from 41s. 11d. to 41s. 11$d. one month, 
the market closing with sellers at 41s. 10d. cash and 42s. 
one month, and buyers offering $d. lower per ton. Still 
lower prices have been reached to-day, as low as 41s. 84d. 
cash and 41s. 104d. one month having been accepted 
during the forenoon, while at the close in the afternoon 
sellers were asking 41s. 9d. cash and 41s, 11d. one month, 
with buyers near. The feeling of despondency is now 
becoming very apparent, and as prices recede confidence 
seems to diminish more and more. On the part of the 
outside public there is the continuance of the indisposition 
to speculate, and that circumstance has also contributed 
to the existing depression; indeed, speculation is at a 
very low ebb, and with the present condition of the iron- 
consuming trades there is a constant tendency towards 
dullness. The state of legitimate trade is not altered for 
the better, as the reports arriving from the United States, 
Canada, and the leading business centres on the Conti- 
nent continue to be of a most discouraging nature, while 
the home trades appear still to contract. Local consump- 
tion is falling away in a very marked manner. Twoaddi- 
tional blast furnaces have been blown in during the past 
week—one at Clyde and the other at Glengarnock Iron 
Works—so that there are now 97 in actual operation, as 
against 114 at the same time last year. Last week’s 
shipments from all Scotch ports amounted to 15,233 tons, 
as compared with 11,834 tons in the preceding week, and 
13,198 tons in the corresponding week of last year. 
They included 830 tons to the United States, 152 tons 
to Canada, 400 tons to Australia, &c., 440 tons to 
France, 1720 tons to Italy, 1299 tons to Germany, 
5025 tons to Russia, 750 tons to Holland, 140 tons 
to Belgium, and lesser quantities to other countries. 
Last month’s shipments showed a falling off to the 
extent of upwards of 7000 tons, as compared with 
those of the same month of 1883; and up till last Satur- 
day there was a decrease for the year amounting to 15,672 
tons. The make last month, however, was about 8000 
tons less than that of April last year, or fully more than 
the falling off in the month’s shipments. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 592,624 tons, as against 
592,759 tons yesterday week, showing a decrease for the 
week amounting to 135 tons. 

Shipments of Machinery, &c., from the Clyde.—In last 
week's reports of the shipments of machinery, &c., from 
the Clyde for foreign ports there were included locomo- 
tives and uther engines and sugar mill machinery of the 
value of 45,500/., chiefly for Calcutta, Bombay, Brisbane, 
and Canada; steel manufactures, valued at 47001. ; 
sewing machines, valued at 4550/.; and miscellaneous 
iron manufactures, castings, &c., of the value of 32,710/. 





New Shipbuilding Contracts.—It is stated to-day that 
Messrs. Barclay, Curle, and Co., Glasgow and White- 


inch, have just concluded contracts for the building of 
three new vessels, one of which is said to be a steamer 
for the British and African Steam Navigation Company, 
the others being sailing ships, and the aggregate being 
about 5000 tons. The contracts, however, are understood 
to have been taken at very low prices, the object in doing 
so being to keep the works going till better times come 
round. There has been some talk during the last day or 
two to the effect that the North German Lloyd’s Com- 
any, of Bremen, have just placed an order with Messrs. 
ilder and Co., for other two large and fast steamers for 
the Bremen and New York passenger and mail service. 
Destructive Fire at a Whiteinch Shipyard.—Early last 
Thursday morning a large workshop at Messrs. Barclay, 
Curle, and Co,’s shipyard, Whiteinch, was totally de- 
stroyed by fire. It was a brick building of four storeys, 


or about 40 ft. in height, and 200 ft. long by fully 80 ft. 
wide ; and there were embraced in it a sawmill, the joiner, 








cabinet-making, and polishing works, the moulding shop, 
where there were many valuable models, and a large store- 
room for patterns. Theloss of property is roughly esti- 
mated at 20,000/.—8000/. for the buildings, and 12,0007. 
for the tools, machinery, &c. A sad event in connexion 
with the fire is the death of a watchman, who was seer. to 
enter the blazing building to secure a fire extincteur, out 
who never emerged. 

The Wages Question on the Clyde.—The announcement 
of a reduction of wages amongst the men engaged in the 
shipbuilding trades has been made in other shipyards 
during the week. It is not unlikely that the workmen 
will quietly fall in with the proposals of the employers. 
Last night the ship carpenters held a large meeting on 
the subject, and they came to the resolution to accept of 
the reduction posted, which in their case is $d. per hour, 
or 74 per cent. The employers in the engineering branches 
have formally resolved not to make any reduction in the 
wages of their workmen. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Scarborough and East Riding Railway Bill.—A 
peculiar state of circumstances has arisen in connexion 
with this Bill. The North-Eastern Railway Company 
originally opposed the Bill, but eventually agreed with 
the representatives of the promoters to work the new line 
on condition that the new company constructed it. Under 
these circumstances the standing orders were suspended, 
and the Bill was about to come forward as a practically 
unopposed measure, but now a section of the original pro- 
moters have repudiated the action of their representatives 
in coming to terms with the North-Eastern Railway Com- 
pany, and they have on this ground petitioned against 
their own Bill, whilst the North-Eastern Railway Com- 
pany, ‘who originally opposed it, have now instructed 
counsel to appear before the Select Committee in support 
of the Bill. 


Howden Local Government Inquiry.—Mr. John Thorn- 
hill Harrison, C.E., one of the inspectors of the Local 
Government Board, attended the board-room at the 
Howden Workhouse to take evidence in reference to a 
scheme of sewage works for the town, and for which the 
Rural Sanitary Authority of that place had applied to 
the Lecal Government Board for the sanction to a loan of 
30007. There were present Lieut.-Colonel Saltmarshe, 
J.P., Mr. R. 8S. Scholfield, J.P., the Rev. W. Hutchinson 
(vicar of Howden), Mr. Henry Green (assistant clerk to 
the Rural Sanitary Authority), Mr. George England 
(representing several ratepayers), Mr. A. MI. Fowler, 
C.E., of Manchester, by whom the scheme is drawn, and 
several other persons interested in the matter. The 
question has been under consideration for nearly twelve 
years, but, as yet, nothing has been done. The present 
scheme is quite different from those previously proposed, as 
it provides for an entirely new sewer, the former schemes 
utilising to a great extent the old Derwent watercourse. 
The plans were fully gone into, and the inspector 
suggested several important modifications, which he said 
must be made before the plans would be approved. The 
plans were thereupon withheld, and will be submitted 
again after further consideration by the Sanitary 
Authority. 


Goole Chamber of Commerce.—At the monthly meeting 
of the directors of the Chamber, Mr. Bennett in the 
chair, it was stated that the Ouse Improvement Bill 
would, in all probability, come before a Select Committee 
of the House of Commons in about a fortnight, and it 
was unanimously decided to petition Parliament in its 
favour, and to do also all that could be done in assisting 
the promoters to secure its passing into law. The pre- 
sident congratulated the Chamber that the number of 
petitions against it had been reduced to four, none of 
which would, he thought, virtually endanger the pre- 
amble of the Bill. 


Beverley Water Works Company.—The annual meeting 
of the shareholders of this company has been held at 
the engineer’s cottage. Mr. J. R. Pease, chairman of 
directors, presided, and their was a numerous attendance. 
The report stated that the profits on the first year, which 
was just completed, although fairly satisfactory, did not 
enable them to declare a dividend, but while last year’s 
receipts were 325/., the current year commenced with 
500/., and there could be no doubt the bulk of residents in 
Beverley would soon be persuaded to overcome their pre- 
judices and become customers. The chairman in moving 
the adoption of the report, alluded to the satisfactory 
position the company was likely to attain, and strongly 
condemned the unfounded insinuations made against the 
quality of the water, which had been proved by frequent 
analyses to be perfectly pure. The report was adopted, 
and Messrs. H. E, Silvester and G. S. Watson were re- 
elected directors. Some discussion ensued as to the 
finances of the company, in the course of which it was 
suggested that debentures should be issued in order to 
cover the bank debt, and so save a certain amount of 
interest. 


Abandonment of the Isle of Axholme Railway.—Last 
session it will be remembered that the Goole, Epworth, 
and Owston Railway Bill was thrown out of Parliament 
through the opposition offered so it by the railway com- 
panies of the district. To meet the need for a new rail- 
way across the Isle of Axholme and the Marshland dis- 
trict, Sir E. Watkin, Bart., M.P., devised a line crossing 
the isle and penetrating into Marshland as far as East- 
croft, with the view of tapping that important district. 
Notices were given, but at the last moment the Man- 
chester, Sheffield, and Lincolnshire Railway Company’s 
board have withdrawn this portion of their “ Additional 
Powers Bill,” and once more the scheme falls through. 
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Though very great disappointment is felt at and in the 
neighbourhood of Epworth, hope is expressed at Goole 
that next year the Goole, Epworth, and Owston Railway 
scheme will be introduced and carried. 











FOREIGN AND COLONIAL NOTES. 

Bridge Building in Arkansas.—Messrs. Anderson and 
Barr have obtained a contract for building the foundations 
of the five piers of the Little Rock Bridge, of the Little 
Rock Junction Railroad Company. Four of these piers 
are pneumatic caissons, one upon piles; the foundations 
will be about 50 ft. below low-water mark. The work is 
to be finished by September 1, 1884. In the bridge there 
will be three spans of 250 ft. each, and a draw, with open- 
ings of 160 ft. clear on each side of the draw pier. The 
bridge will carry one line of rails and a highway crossing, 


A Railway to Hudson Bay.—The Hon. W. J. Christie, 
a retired officer of the Hudson Bay Company, in whose 
service he was for thirty-one years, thinks that while the 
construction of a railway from gery: to Hudson Bay 
is practicable, if would not pay, as the Straits are only 
open from the middle of July to the middle of October. 


Amicable Rail Manufacturers.—An understanding of a 
friendly character is stated to have been arrived at 
between some of the principal English, Belgian, and 
German railmakers. It has been agreed that in quotiag 
prices for export their works shall not compete against 
each other, but according to a fixed arrangement, distribute 
the quantities amongst themselves, compensating those 
who do not obtain orders by some means or other. 


Belgian Steel Rails.—The Belgian steel rail mills con- 
tinue well employed. The John Cockerill Company has 
obtained an order for 12,500 tons of steel rails in the 
Argentine Republic, as well as one for 300 tons from the 
Upper Italy Railway Company. 

A Large Australian Casting.—The Union Engineering 
Company, of Adelaide, has cast a large hydraulic press 
to be used at Messrs. W. Cameron and Co.’s tobacco 
factory, Grenfell-street, in that city. The casting is the 
largest casting which has been undertaken in South Aus- 
tralia. The work was in hand for two months, and 
it took three weeks to dry the loam. When completed 
it weighed over 4 tons; it is 4 ft. in length, 2 ft. 6 in. 
in diameter, the thickness being 8 in. The cylinder has 
four heavy bosses for holding the pillars which support 
the head press. 

Public Works in South Australia.—The Treasurer of 
South Australia has introduced a loan Bill for 1,651,300/., 
representing 603,800/. for the Hergot Springs and Strang- 
ways Springs Railway, 959,3007. for the Palmerston and 
Pine Creek Railway, 31,200/. for the Strathalbyn and 
Victor Harbour tramway, and 57,000/. for the Port 
Darwin jetty. 

Canadian Railways.-—It is reported that a Bill will be 
introduced into the Canadian Parliament shortly to 
authorise an extension of the Credit Valley Railway from 
Woodstock to Sarnia, in order to connect with the Michi- 
gan railway system. The Credit Valley is now virtually 
owned by the Canadian Pacific Railway Company, and 
by such an extension as that indicated the latter company 
hope to secure a line to Detroit and Chicago. 

Railway Brakes in South Australia.—Mr. Shaw, loco- 
motive engineer, who, as chairman of a Brake Board in 
Victoria, recommended the adoption of Wood’s brake, 
sa recommends the Westinghouse brake for South Aus 
tralia. 


American Fire Engines for the Sandwich Islands.—The 
Manchester (New Hampshire) Locomotive Works have 
two steam fire engines ready for shipment to Honolulu, 
Sandwich Islands. It is believe that this will be the first 
shipment of the kind to Honolulu. 





TuHE INSTITUTION oF Civi. EncingERs.—At the meet- 
ing on Tuesday, the 6th of May, Sir J. W. Bazalgette, 
C.B., President, in the chair, it was announced that the 
Council had recently transferred Edward Brailsford 
Bright, William Evill and Thomas Matthews, to the class 
of members; and had admitted Llewelyn Birchall At- 
kinson, Joseph Percy Clarke, Charles James Croft, 
John Dunn Ferguson, Mathew Carbutt, Alfred Holden, 
Nicholas Paul Jasper, David John Lavelle, Edward 
Howis Marston, Henry Martyn Phillipps, John Platt, 
Bertram Adams Raves, Charles Liddell Simpson, Wil- 
liam Stringfellow, and Albert Westlake, as students. 
At the monthly ballot, James Young Davidson, Ex. 
Engr., P.W.D., India; William Davies, Wrexham; 
Percy Carlyle Gilchrist, Wesminster; William Knox 
Laurence, G.W.R., Paddington; Edward Pritchard, 
Birmingham; John Henry Ryan, B.A., Dublin; Cole- 
man Sellers, Philadelphia; Beauchamp Tower, West- 
minster; and John West, Manchester, were elected 
members; and Alfred Dyke Acland, Stud. Inst. C.E., 
Metropolitan District Railway; Percy Baylis, Stud. 
Inst. C.E., Croydon; William Brereton Bestic, Stud. 
Inst. C.E., P.W.D., India; John Hope Callcott, 
Singapore; Ernest Collins, New River Company ; Eben 
Connal, P.W.D., N.Z.; Henry Streatfeild Cotton, 
Stud. Inst. C.E., Pimlico; Adolpho José Del Vec- 
chio, Rio-de-Janeiro ; Edward Dunkinfield Jones, Liver- 
p001; Allan Ferguson Joseph, Cairo; Albertus Phi- 
ippus Kapteyn, King’s Cross; Andrés Llobet, Han- 
over-square ; Arthur Charles McMinn, Gas Light and 
Coke Company; Martin Mildred, Stud. Inst. C.E., 
Sheffield; Philip Henry Palmer, Brighton; Henry 
Richard Clarke Pauling, Cape Govt. Railways; Frede- 
rick Carrington Phillips, Westminster; David Alan 
Stevenson, Bb. Sc., Edinburgh; Charles Jerome Tisdall, 
B.A., Hulland Barnsley Railway ; and Alexander Wil- 
son, M.E., Forest Gate, associate members, 














Fe 
Fe 
is 
i 


apy 


sete NN 


as ears 











ENGINEERING. 


4it 





May 9, 1884.) 





”» 
AGENTS FOR “ ENGINEERING. 
: P. Bailly, 12, Rue du Parchemin, Brussels. 
fee: Messrs. 7. Asher and Co., 5, Unter den Linden. 
Catcutra: G.C. Hay and Co. 
EpinsurcH: John Menzies and Co., 12, Hanover-street. 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 

Banque, Paris; M. Em, Terquem, 15, Boulevard St. Martin, Paris. 
Guascow: William Love. 

Leiwzie: Alphons Durr. 

F. A Brockaus. . 
LiverPooL: Mrs. Taylor, Landing Stage. 
MANcHESTER : John Heywood, 143, Deansgate. 
Ostenp: Kirkland = Cope. ot 

eRDAM : H. A. Kramers and Son. 

aaa States: John Wiley’s Sons, 15, Astor Place, New York. 
Vienna: Lehmann and Wenzel, Kirntnerstrasse. 

Adverti ts intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words, Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obvained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1l. 98. 2d. per annum. 
If credit be taken, the charge is 28. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. é 
The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper. The illustrations being, however, 80 much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in postage as indicated below. 
The rates for subscriptions to ENGINEERING from abroad are : 
1l. 16s. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia and New Zealand Thick 
paper copies, 2/. 0s. 6d. 

21. Os. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
and the Hawaiian Islands. Thick paper copies, 
21. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
Giveert, 35 and 36, Bedford-street. Cheques should be crossed 
‘*Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 5 ‘ 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Otfice Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Otfice for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 


TuLecrarnic Appress—ENG. LONDON. 
TELEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 





READING Cases.—Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
newsagent. Price 6s. each. 


NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENGI- 
NEERING in the United States, and all subscriptions for the United 
States willin future be payable to them. They will also be pre- 
pared to receive advertisements for ENGINEERING, and will afford 
full information as to terms, &c., on application. 
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The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
AND INQUIRY Room established at the offices of this Journal. In 
this room are kept for the benefit of visitors, jsiles of the principal 
English and foreign technical journals, and the circulars and 
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the various advertisements which appear either continuously or 
from time to time in ENGINEERING wilt also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 
NOTICE OF MEETING. 

Tue Institution or Civit ENGINEERS.—Tuesday, May 13th, at 
8p.m. Adjourned discussion upon the paper by Mr. S. B. 
Boulton, on: ‘‘The Antiseptic Treatment of Timber.” Paper 
to be read: ‘‘Onthe Progress of Upland Water through a Tidal 
Estuary,” by Mr. R. W. Peregrine Birch, M. Inst. C.E. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 

From time to time we have felt ourselves called 
upon, to draw attention to defects in the organisa- 
tion, and even in the administration, of the Institu- 
tion of Civil Engineers. The conditions of the 
profession have so greatly changed since the Charter 
was granted to the Institution, and the bye-laws 
founded upon it were drawn up, that alterations in 
the latter have occasionally been found necessary, 
and have been made with more or less success. One 


point on which we have frequently dwelt, refers to 
the means provided for the election of the President 
and Council, and which, though they probably left 
nothing to be desired when the Institution was 
founded, have been long ill adapted to existing re- 
quirements. By the terms of the Royal Charter 
under which the Institution was incorporated, the 
voting power rests wholly with those members who 
are present at the special or ordinary general meet- 
ings, and consequently it is only a very small, and 
certainly not a fairly representative proportion of 
the members who control all matters submitted for 
consideration. Thus it follows that the Presi- 
dent who holds an exalted position as represen- 
tative of a splendid society, whose members are 
engaged in great works all over the world, is 
nominally elected by the majority out of the two 
or three hundred who happen to be in London, 
and are disengaged on one particular day in the 
year. We say nominally, because the position of 
President is one that practically arrives in turn to 
each member of Council who retains his seat until a 
lapse of years secures for him the longed-for oppor- 
tunity. No doubt the metropolitan, or as they are 
called in the bye-laws, the resident members, are 
well fitted to judge of the merits of the respective 
candidates, whose names are submitted to them on 
the house list, seeing that they are brought into 
more or less intimate contact with them, yet 
members unable to attend may justly claim to have 
a voice in the elections. English engineers of 
distinction are to be found in every country of the 
world which is striving to heighten its civilisation 
and material prosperity, and they all look to the 
Institution as the visible embodiment of the art and 
science of which each, in his own department, 
is the exponent. And yet when his connexion 
is confined to paying a subscription, and to the 
receipt of the admirable and bulky Minutes of Pro- 
ceedings each year, the most enthusiastic absent 
member must find his interest growing dull, and 
the wonder arising in his breast whether the increas- 
ing prosperity of the Institution is not rather a sub- 
ject for satisfaction to the London members than to 
himself. Of course when a man expatriates himself 
he is aware that he foregoes not only many social but 
also professional advantages, yet it by no means fol- 
lows that he will becontent toefface himself altogether 
and be treated as if he had no existence. This 
feeling was demonstrated last year in the memorial 
addressed by some of the Indian members of the 
Institution to the Council praying that steps might 
be taken whereby they should be legally empowered 
to elect one member of the Council and to effect 
the election by means of voting papers. This 
memorial was referred to an eminent firm of solici- 
tors, and they reported that under the existing 
charter such a change was impossible, and that it 
could only be brought about by obtaining a sup- 
plemental charter, which would hardly be granted 
except upon the almost unanimous petition of the 
whole of the corporate members. 

Now although grave doubts may be entertained 
as to the expediency of making one or more mem- 
bers of the Council the direct representatives of a 
certain section of their constituents further than 
is already done by the administration, yet there is 
now an almost universal concensus of opinion that 
the best interests of the Institution would be served 
by giving the whole of its members a voice in its 
proceedings. A difficulty arises in determining 
how this is to be done. A supplementary charter 
will only be granted if practically the whole of 
the members are in favour of the proposed change, 
and yet thereis no recognised method of learnmg 
their opinions except by personal voting, which is 
an impossibility. 

In this dilemma Mr. Alexander R. Binnie, of 
Bradford, has come forward, and is now attempting 
to gather such an expression of opinion upon this 
subject as will justify the Council in making 
the departure from the regular and customary 
courses of procedure which the case requires. 
If it could be shown to them that they have the 
support of the Institution, their hands would be 
strengthened to take decisive action in a direction 
not provided for in the charter, just as a popular 
Government sometimes, in a national crisis, will 
exceed its power, confident that it will be subse- 
quently indemnified by Parliamentand congratulated 
upon its courage in putting the interests of the 
country before its individual security. To this end 
Mr. Binnie has issued a letter to every member, 
pointing out the reasons for the proposed change. 





Six years after the incorporation of the Institution 








the actual number of members on the books was 
200, while last November the total number, includ- 
ing associates, was 3588, of which 2383, or 68 per 
cent., are non-resident in London or its environs, 
and 985, or 28 per cent., are engaged out of the 
United Kingdom. And this disproportion is grow- 
ing steadily. In 1866 the proportion of non-resi- 
dents was 50 per cent. ; in 1876 it was 60 per cent. ; 
in 1877 it was 62 per cent ; in 1878 it was 64 per 
cent. ; and in 1883 it was 68 per cent. ; the figures 
showing a steady and large increase of non-resident 
corporate members. Their importance to the In- 
stitution is also shown by a reference to the 
accounts. The residents subscribed last year 39961. 
and the non-residents 6723/., or in the proportions 
of 37.3 and 62.7 per cent. of the total income. 

In the face of these figures no reasonable person 
can fail to realise how much of the prosperity and 
usefulness of the Institution depends upon the 
non-residents, and how reasonable is the proposi- 
tion that their interest in its welfare should be in- 
creased by the possession of a direct voice in its 
affairs. There is, however, one point to be decided 
before the feasibility of collecting the votes by 
papers can be determined, and that is whether 
it will be possible to gather them from all parts of 
the world within a reasonable interval, and without 
the disturbing influence which always accompanies 
an election unduly prolonged—a result very much 
to be deprecated. Mr. Binnie has taken advantage 
of his letter to test this point. He has not posted 
them all at once, but has spread their despatch over 
several weeks, the times being so chosen that if 
each member were to return his reply within a few 
days of its reception, they would all be received 
about the same time. For instance, the letters to 
Australia, Tasmania, New Zealand, China, and 
Japan were posted on February 7, those for the 
western coast of South America on the 16th; for 
the Straits Settlements on March 6, for Monte 
Video, the 10th; for Natal, the 14th; and so on, 
the last, viz., those for members in England, 
being posted on April 29. The secretary of the 
Institution has been requested to keep a memoran- 
dum of the date of the receipts of the first reply from 
each district, and by this means it will be possible 
to show what length of time it will take to collect 
the whole of the votes. But it must be remembered 
that this in no way represents the length of the 
elections. The matter will not come before the 
resident members until nearly three months after 
the papers have been posted to the most remote 
districts, and the actual term for discussion and 
deliberation may be confined to any period not less 
than that intervening between the receipt of one 
mail and the despatch of the next. The fact that 
the two members who represent the Institution in 
Western Australia are eagerly canvassing each other 
in favour of their respective chosen candidates, will 
not disturb those who dwell in India, who have not 
at that time received their papers, while the choice 
of the residents will be no less wisely exercised 
because every mail-boat converging upon this 
country is bringing voting papers from abroad 
which have been signed several weeks previously. 
All that is necessary is that the question should 
not be kept open an undue length of time in any 
district, and particularly in this country, and it has 
been one of Mr. Binnie’s aims to demonstrate that 
this can be easily avoided. 

A private member attempts a very difficult task 
when he proposes to elicit the opinions of the Insti- 
tution upon a question of this kind. All the con- 
servative and loyal feelings with which his asso- 
ciates regard the Council, bar his progress, and it is 
not until they have taken the trouble to examine 
his project, and to convince themselves that its 
object is to aid and not to fetter the action of the 
Council, that he has the prospect of success. But 
many will not take this trouble, and hence it is 
certain that nothing like a universal affirmative 
response will be received. And yet this is a matter 
in which unanimity is essential, and in which 
silence cannot be assumed to imply consent. We 
therefore trust that Mr. Binnie’s courageous attempt 
will be appreciated by those who have already con- 
sidered the question and approve the action he has 
taken. If all those who feel an interest in the 
matter will take one-hundredth part of the trouble 
that he has done with the wish to promote the 
good of the Institution, an almost universal ex- 
pression of opinion might be evoked, and then the 
future would be clear. It is no party question, 
and to arrive at a solution combined action of all 
will be required and ought to be freely given. 
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A few words on another aspect of the question 
should be added before dismissing the subject for 
the present. For our own part we have no doubt 
as to the desirability of affording to all members 
alike, the right of voting on subjects connected with 
the control of the Institution. It has already 
happened, and will doubtless again occur, that 
questions will arise concerning general manage- 
ment which cannot fairly be settled by the rela- 
tively small body of members who are present at 
a meeting, but in whom alone, according to the 
Charter, the power of decision is vested. As re- 
gards the annual election of members of Council, 
while the same principle of general voting holds 
equally good, provided it can be carried into prac- 
tice, it must be borne in mind that the Council in 
preparing the list of names for the consideration 
and approval of the members, make their selection 
after the fullest consideration, and the most careful 
judgment, being guided by the desire that the 
gentlemen elected should be in all cases represen- 
tative. It is certain that the privilege of universal 
voting would not improve, and probably it would 
not modify the constitution of the Council, but it 
would quicken the interest of foreign members in 
the Institution, and serve to make it a more homo- 
geneous body. 








THE INTERNATIONAL HEALTH 
EXHIBITION. 

WHEN the Prince of Wales announced at the 
closing ceremony of the Fisheries Exhibition that 
that very successful undertaking would be followed 
this year by an exhibition devoted to ‘‘ Health, 
both bodily and mental,” the general feeling un- 
doubtedly was one of disappointment. A Health 
Exhibition suggested visions of sanitary science, 
which to the public mind simply means drains, 
sewerage, ventilation, and such other unsavoury 
and uninteresting subjects, which are none the 
less objectionable because it is our duty to attend 
to them—a duty which the average British house- 
holder invariably shirks. Mental health simply 
means education ; and we had already an excellent 
example how profoundly uninteresting an educa- 
tional exhibition may be to the average layman in 


the ranges of bare forms and desks, scarcely relieved 
by microscopes, maps, and such objects, in an 


adjoining building. When it was suggested that 
dress had an important bearing on our health, the 
female interest was at once enlisted, and the 
chances of success of the Exhibition were increased 
tenfold. The important part that food was ulti- 
mately found likely to play in the coming show 
appealed perhaps more strongly to the male half of 
the population, whilst the ambulance, the dwell- 
ing-house, and the workshop were found useful 
in gathering up the odd sections of humanity 
who take little interest either in adorning or 
feeding themselves. The authorities of the Exhi- 
bition have most wisely construed the scope 
of their commission in a catholic spirit, and 
have determined before all to make the Exhibition 
a popular success. In fact so far has this liberality 
been carried, that it is not always easy to find the 
bearing that some of the exhibits have on health. 
Thus in the dress department, we have collections 
of laces and feathers, from which no doubt a very 
perfect hygienic costume for hot climates could be 
elaborated, but in the shape we usually see these 
articles in this country their connexion with health 
seems somewhat remote. The same may be said 
of pickles, chutnee, sauces, and sweetmeats, which 
form no inconsiderable item in the total of exhibits. 

However, these are only the fringes or graces 
which adorn what will undoubtedly prove to be 
not only a highly interesting, but a most useful 
Exhibition. Without such things, and the band, 
and the electric light, the public would not flock to 
the turnstiles, and it is the shillings and half-crowns 
of the public that pay the bill. The art of running 
Exhibitions has become as much a science as any 
other of the learned professions, and those engaged 
in promoting the present Health Exhibition are 
too well skilled in their trade not to recognise these 
facts. 

The opening ceremony of yesterday was of a 
quiet, not to say uninteresting character, and in 
this respect differed widely from that which would 
have taken place had the death of the Duke of 
Albany not prevented the Prince of Wales from 
opening the Exhibition. 

Although wonders have been wrought within the 
last week, the Exhibition is yet ina very unfinished 





state, at least as far as the arrangement of the 
contributions is concerned. The Chinese Court, 
which promises ultimately to become so interesting 
a feature, is at present a blank. Inthe old London 
street, which will no doubt be the centre of attrac- 
tion, some of the houses are only half erected, the 
plaster not having been laid on the lathwork. 
This perhaps gives the display a more realistic 
appearance than it will have when completely 
finished. Efforts have been made to render the 
structures as ancient in appearance as possible, by 
means of green paint and other scenic devices ; in 
spite of which there isa sharpness of angularity and 
newness about the buildings that does not at all 
accord with the popular notion of old London. 

Turning to those features which more nearly 
interest us we find that Messrs. Galloway and 
Sons are well within their contract as to time. On 
Wednesday they had steam up in the two large 
Galloway boilers to which we made reference in 
our former notice of the Exhibition on April 11. 
These boilers are placed in the west annexe. They 
are made entirely of steel, with steel rivets, the 
holes being drilled with plates in position. The 
heating surface of each boiler is 750 square feet, 
and the grate surface 35 square feet. The boilers 
are tested for a working pressure of 80lb. The 
horizontal compound engines for providing motive 
power to the various.machines shown at work, made 
a trial run last Saturday. The Duke of Bucking- 
ham, whose interest in mechanics is well known, 
has paid a good deal of attention to the erection of 
the machinery ; in fact, a great many improvements 
in the practical arrangement of the Exhibition are 
due to his personal superintendence. 

Next to these boilers Messrs. Blundell and Co. 
have a large portable ‘‘ Water-witch” pump, which 
is mounted on a carriage frame with wooden wheels. 
This is suitable for agricultural purposes, and will 
pump 2,000,000 gallons in twenty-four hours. 
Messrs. J. and E. Hall, of Dartford, show several 
of their cold air refrigerating machines, two of 
which were at work last Wednesday. They have a 
cold room attached, in which carcases of sheep and 
articles of food will be preserved. The Haslam 
Foundry Company have also a large refrigerating 
machine which appears to be well forward. Turn- 
ing from the west annexe to the west gallery, in 
which the principal part of the machinery in motion 
is placed, we are first attracted by the large ex- 
hibit of Messrs. Allen and Sons, who have an im- 
posing collection of the machinery used in making 
confectionery ; the two copper revolving pans, 
which are employed in the manufacture of sugared 
almonds, standing prominently forward. The 
makers of aérated waters are well represented. 
The first exhibit in the row is that of Messrs. 
Barnett and Foster, who will have a small but com- 
plete factory in operation, in which the whole pro- 
cess of making and bottling mineral water will be 
carried out, the produce of which will be removed 
every morning for distribution in the ordinary way 
of business. Messrs. Hayward Tyler have also an 
excellent display of their well-known mineral water- 
making plant, which we suppose will be in opera- 
tion. Mr. Galloway, of Bolton, shows machines 
of the same description. 

Messrs. J. and J. Coleman have a working ex- 
ample of a mustard mill which forms a leading fea- 
ture in this building. Messrs. Davey and Fabian 
show an ironing machine which will do the work of 
eight women by ironing sixty table-cloths an hour. 
The iron is hollow, and is heated by steam. It has 
a transverse movement whilst the cylinder on which 
the cloth to be ironed is mounted, revolves con- 
tinuously, and feeds the work up under the iron. 
Waygood’s lifts, Normandy’s still, Blackman’s air 
propeller, Messrs. Prodgers and Sons’ ironing 
machine, Boyle’s ventilators, Cleaver’s soap, 
Aublet’s cloth-cutting machine, Oven’s meat 
cutter, and many other exhibits, are noticeable fea- 
tures in this building. Messrs. Bradford and Co., 
have a very extensive show of laundry machinery 
which will no doubt excite a good deal of interest. 

In the main building the first object to attract 
attention is the extensive stand of Messrs. Sutton 
and Co., the great seed growers, who have a very 
attractive display of models of vegetable produce. 
Messrs. Carter and Sons’ stand is close by, and con- 
tains a highly instructive collection illustrative of the 
vegetable food products of the world. Mr. Rowland 
Ward’s contribution we have already spoken of in 
our notice of April 11. 

The model dairies form a small exhibition in 
themselves, and contain a large number of me- 





chanical appliances, but we shall hope to refer to 
it fully at a future time. 

The bakeries form another leading feature in the 
Exhibition, which will be fully dealt with at a later 
period in these columns. 

The National School for Cookery is to continue 
its useful work this year, but on an extended scale, 
Mrs. Charles Clarke having a large space put at her 
disposal, which she will be sure to turn to good 
account. The long eastern gallery is full of stoves 
and cooking ranges, many of which contained fires 
on the opening day. Dress we cannot do more 
than mention. Science and art constitutes a 
section that looks like a block of the Museum over 
the way bodily transposed ; painted vases, draw- 
ings principally from the nude, ‘gilt clocks, and 
ornamental work generally being tastefully disposed. 
Sanitary appliances are in the east annexe. At 
present the building is in too chaotic a state to enable 
one to judge of its scope, but if it prove a thoroughly 
representative collection it should afford the most 
valuable field for study in the whole Exhibition. The 
foreign contributions are by no means in a forward 
state. Belgium, China, and France are the coun- 
tries most largely represented. The electric light- 
ing is to exceed that of last year’s Fisheries. Messrs. 
Davy, Paxman, and Co. are still busy getting the 
motive power in working order. On Wednesday 
they had two of their large horizontal compound 
engines at work. The Water Companies’ Pavilion 
is artistically decorated, and judging from its pre- 
sent aspect is designed more for ornament than 
instruction. 

In conclusion, we refer our readers to the 
plan which appears on page 409. We have delayed 
publishing an illustration of the arrangement of 
buildings, as up to within a? very short time of the 
opening changes were being made in the general 
arrangements, and we preferred giving a complete 
and correct plan rather than to anticipate the 
matter. 


ELECTRICAL UNITS. 

Tuts conference resumed its sittings in Paris on 
Monday, the 28th ultimo, and continued them up 
to Saturday last, the 3rd inst. A previous meet- 
ing had been held in October, 1882, but no decision 
could then be come to and an adjournment took 
place to give time for further experiments to be 
carried out. 

Nearly all foreign powers were represented at 
the meeting, Austria, the Argentine Republic, 
Belgium, China, Costa Rica, Columbia, England, 
France, Germany, Holland, Guatemala, Italy, 
Japan, Mexico, Nicaragua, Persia, Portugal, Rou- 
mania, Russia, Labrador, Sweden and Norway, 
Switzerland, and the United States of America, all 
sent delegates. The members deputed by the 
British Government to represent this country were 
Captain Abney, R.E., F.R.S.; Professor W. G. 
Adams, F.R.S.; Mr. J. Aylmer, C.E. ; Professor G. 
Carey Foster, F.R.S. ; Professor Fleeming Jenkin, 
F.R.S. ; Mr. E. Graves, Postal Telegraphs ; Pro- 
fessor D. E. Hughes, F.R.S.; Mr. W. H. Preece, 
F.R.S., Postal Telegraphs ; and Sir William Thom- 
son, F.R.S., Mr. Aylmer acting as hon. secretary 
to the English delegates. 

The meetings of the Conference were held at the 
Ministry of Foreign Affairs, the first was presided 
over by M. Jules Ferry, President of the Council 
of Ministers, and Minister of Foreign Affairs, who 
opened the session by a speech in which he wel- 
comed the delegates, and referred in most feeling 
terms to those members who had been removed by 
death since their last meeting, viz., Sir W. Siemens, 
Captain Hoffmeyer, and M. J. B. Dumas. M. 
Cochery, Minister of Posts and Telegraphs, was 
elected president of the Conference, and three com- 
missions were formed, each to examine one of 
the following questions: Electrical units; earth 
currents ; and a unit of light. Several meetings of 
the commissions and of a full Conference were 
held, and after ample discussion the following reso- 
lutions were agreed to. 

1. Electrical Units.—The legal ohm is the resist- 
ance of a column of mercury 106 centimetres in 
length, and one square millimetre in sectional 
area, at the temperature of melting ice. The Con- 
ference expresses a wish that the French Govern- 
ment will transmit this resolution to the different 
powers, and recommend its international adoption. 
The Conference recommends the construction of 
primary mercury standards made on the above 
basis, and also the employment of secondary resist- 
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ances made of solid metal alloy, which are to be 
frequently compared with one another and with the 
primary standard. The ampere is the current of 
which the absolute measure is 10-' in electro- 
magnetic units C.G.S. The volt is the electro- 
motive force which will maintain a current of one 
ampere in a conductor whose resistance is one ohm. 

2, Earth Currents.—It is desired that the obser- 
vations collected by the different administrations 
should be sent yearly to the International Tele- 
graphic Bureau at Berne, where a statement should 
be prepared from them and distributed to the 
various governments. The Conference hopes that 
the observations of earth currents will be carried on 
in all countries. 

3. Unit of Light.—The unit for each single light 
is the quantity of light of thesame kind emitted in 
a normal direction from one square centimetre of 
surface of molten platinum taken at the tempera- 
ture of its solidification. The practical unit of 
white light is the total quantity of light normally 
emitted by the same source. 

The members of the Conference were specially 
received by the President of the Republic at the 
Palais of the Elysée on Friday the 2nd, and on 
the following day held their last meeting, at which 
M. Cochery thanked them in the name of France 
for their attendance and close attention to this 
very important work. 

The determination of these standards is one of 
the many useful results that has followed from 
the Electrical Exhibition held at Paris in 1881. 
Whether they will prove satisfactory in prac- 
tice remains to be seen ; certainly as regards the 
photometric standard it is evident that the unit 
decided on must leave much to be desired, on 
account of the many difficulties attending its prac- 
tical application. But, granting that the selection 
of this standard is regarded only as a new and 
common point of departure in photometric mea- 
surement, physicists will apply themselves to a 
practical solution of the problem in the direction 
thus indicated, with the special object of abolishing 
the numerous, uncertain, and variable standards 
to which light measurements have hitherto been 
referred. 


THE WEATHER OF APRIL, 1884. 

Apri weather in the British Isles has decided 
for acold spring. There has been frequent sharp 
frost at nights, and all vegetation has felt its effect. 
The wheat plant shows a loss of colour, and its 
growth has been retarded. Fruit blossoms have 
also been nipped, and the growth of grass became 
stationary. Referring to extreme positions to which 
the Isle of Man is central, the mean atmospheric 
pressure and temperature were as follows: 


| Mean Mean 





ie la Difference é Difference 

Positions. | Pressure. | from Normal.) — from Normal. 

| in. | in. | deg. deg. 
North } 29.87 | above 0.03 | 44 above 1 
South 29.81 below .14 47 below 3 
West | 29.80 a ae 46 | » 2 
East cat 29.86 | a .06 45 | -~ 3 
Central | ne .08 46 | a 


29.83 | 


The amount and frequency of rain may be 
roughly represented by the following statement : 





| | | ae 
Places. | Rainy Days. | Amount. | Pg sl 
| in. in. 
Sumburgh .. ‘ i 14 | 0.95 | below 1.42 
Scilly .. me wel 15 | 2.52 | above 0.03 
Valencia «<1 20 | 2.93 | below 1.09 
Yarmouth .. 4 ‘| 17 1.15 » 0.68 


Thus pressure, temperature, and rainfall were all 
below the average generally. The resultant of the 
daily general directions of the winds is E. by N., 
the normal being 8.W. The greatest pressure, 
30.3 in., occurred on the 13th ; the least, 29.0in., 
on the 5th. The highest temperature, 69 deg., 
occurred at Hillington on the 3rd; the "lowest, 
22 deg., at Bawtry on the 25th. The greatest day’s 
fall of rain, 1.3in., was measured on the 5th at 
Pembroke. Aurora was seen in the north of Scot- 
land on the 11th, 14th, 18th, 24th, 26th, and 28th. 








Lightning was seen on several days, chiefly in} 
Ireland. Clear weather varied from eight days in| compensation to be paid to the Woods and Forests 
the central district to five in the east ; overcast from | for the necessary easements and not veto the Bill 


thirteen in the north to five in the east. 


| Albert Gate Station. 


ending the 28th, the duration of bright sunshine, 
in percentage of its possible amount, was only 33 
for these islands generally, though it varied very 
much in different districts ; in the Channel Isles 
and south Ireland it was 41, south-west England 38, 
north Ireland 36, east England 33, north-west 
England, west and east Scotland 32, north Scotland 
30, north-east England 29, central and south 
England 26. 

About 9.15 a.m., on the 22nd, an earthquake was 
felt in the east and south of England, attended with 
much damage to buildings at Colchester and places 
in that part of Essex. It may be remarked that 
the fall of rain has been much below the average 
in the east of England during the four months 
which have elapsed of this year. 


PRIVATE BILL LEGISLATION. 

In the Lords the proceedings in the Manchester 
Ship Canal case have, during the past week, been 
contined to evidence put forward by the Mersey 
Docks and Harbour Board to show that disastrous 
results would follow the carrying out of the pro- 
posed training works in the estuaries ; little fresh 
evidence has been added to that given on behalf of 
that body during the progress of the Bill through 
Committee last year. 

In the matter of the Parks Railway Bill, the 
Right Hon. J. G. Shaw-Lefevre, First Commis- 
sioner of Works, and Mr. A. Mitford, permanent 
secretary, have both given evidence in favour 
of the scheme. The former stated that his atten- 
tion was directed to the question of railways pass- 
ing through the parks on account of two pro- 
posals having been made in 1881, one of which, 
the Regent’s Canal, City, and Docks Railway, 
affected Regent’s Park, and the other a pneumatic 
scheme, which traversed Hyde Park, St. James’s, 
and Green Parks, much as the proposed scheme 
now does. He had then come to the conclusion that 
having in view the great difficulties of the commu- 
nications of London and the great expense attend- 
ing the construction of railways through the streets, 
it was not desirable to oppose the veto of the Crown 
to such proposals, provided that they were made 
wholly in tunnel, and in such a way as not to 
damage the surface of the parks, and that it would 
be desirable to connect with them some public 
improvement as a quid pro quo.’ Following out 
that idea he required the promoters of the first- 
mentioned proposal to make a dry terrace along the 
canal, and the promoters of the Hyde Park line 
were required to carry out the improvements at 
Hyde Park Corner, but this latter work, owing to 
the financial failure of the scheme with which it was 
to have been connected, has since been carried out 
by other parties. 

Last year he had received a communication from 
Sir E. Watkin relating to the formation of a line 
from Edgeware-road through the parks to West- 
minster, and he had given the matter favourable con- 
sideration, on condition that the Parliament-street 
improvement formed part of the scheme, and that 
the construction of the tunnel through the parks 
should be carried out in a manner satisfactory to 
him. The value of the property belonging to the 
Government in Parliament-street is about 320,000/., 
and it was practically lying idle, as it was now 
proposed to construct the new War Office and 
Admiralty at Spring Gardens, and the return 
from temporary tenancies was only about 6000. 
annually. The cost of an improvement, such as 
was now contemplated, had been estimated 
by the Metropolitan Board of Works at 200,000/., 
and if the present Bill were passed, that improve- 
ment would be carried out without any charge 
to the public. With reference to the ventilation 
of the proposed tunnel, he made it a sine quad non 
that the railway should be constructed in sucha 
manner that it should be capable of being efficiently 
ventilated without any openings whatever being 
made into the parks, and he was satisfied by the 
assurance of Sir John Hawkshaw that this could 
be done. Though he objected to any ventilat- 
ing structure being placed within the parks, 
he saw no reason why the towers, 60 ft. high, 
should not be placed close to their boundaries at 
He considered that the 
Crown would act reasonably in the matter of the 


Thus the | should the full sum of 55,0007. demanded for it not 
weather was for the most part cloudy or fair, as re-| be agreed to. 
gards the aspect of the sky. During the four weeks! construction of the tunnel would do little damage 


Mr. Mitford considered that the 








to the trees, &c., but forty-five unimportant trees 
would require to be removed, and he thought that 
the experience derived from the construction of a 
tunnel 200 yards long under the Phenix Park, 
Dublin, was a sufficient guide as to what would 
happen if the proposed works were executed. 

Sir John Hawkshaw described the engineering 
features of the scheme for which he is responsible ; 
these are generally in accordance with the notice of 
the project given by us on page 255 of the present 
volume. The line through the parks is to be formed 
in tunnel for a length of 61 chains and by ‘‘ cut and 
cover” for 75 chains, and in order to reduce the in- 
convenience necessitated by the latter mode of 
construction, the cuttings will be temporarily 
covered with a platform of timber planking so that 
the work of construction will not be visible. With 
reference to the interruption to the proper traffic 
of the Metropolitan Railway by the passage across it 
at Sale-street of trains running from Bishop’s-road 
to the proposed line, he was of opinion that, with 
proper signalling, there need be no _ difticulty 
in working both sets of trains with safety and 
without delay. He considered that it was not 
practicable, except under certain conditions involv- 
ing great expense and interfering with valuable 
property, to make a junction with the District Rail- 
way in accordance with the instructions to the 
Committee, but he thought the best method of 
communication between the two lines would be by 
means of a subway, either, one 293 yards long 
taking the direction of Cannon-row and leading 
into the north end of Westminster Bridge Station, 
or by one—which appeared most desirable to him— 
350 yards long, leading into the south end of the 
same station via Great George-street. 

He especially devoted himself to the explanation 
of that part of the case upon which many important 
witnesses have declared that the fate of the Bill 
depends, namely, what is the method of ventilation 
proposed to be adopted. The portion of the line be- 
tween Edgware-road and the Marble Arch will be 
constructed with a single archway to accommodate 
the two lines of railway ; at a point about midway 
in its course two houses are to be purchased, and 
on their site a ventilating shaft about 80 ft. high 
and 11 ft. square internally is to be erected, com- 
municating at its base with the railway. In this 
will be placed a gas engine of about 5 horse-power, 
and a fan which it is considered will be sufficient 
to secure the desired purity of the air in this 
portion of the railway. He based his opinion 
upon the result which had been obtained by 
the use of a fan and a ten-horse engine at 
the Severn Tunnel works, where a length of 24 
miles now in course of construction, and where 1000 
men were employed (but in which no locomotives 
were at work), had been thus efficiently ventilated. 
He was adopting the same method for the ventila- 
tion of that part of the inner circle now nearly 
complete between Mansion House and Tower-hill 
Stations. Between the Marble Arch and Albert 
Gate Station, a length of three-quarters of a mile, 
which was wholly within the park, no intermediate 
ventilating station was admissible, and he proposed 
to construct the tunnel with two archways, one for 
the up and the other forthe down line. At each of 
these stations a shaft of similar dimensions to that 
above mentioned would be erected, and a gas engine 
of 15 horse-power and a fan would be situated 
in each. From the fan at the Marble Arch 
a ventilating conduit would be formed communi- 
cating with the up-line tunnel at a point about one- 
fourth of the distance towards Albert Gate; a 
similar ventilating conduit would be formed from 
the fan at Albert Gate Station communicating with 
the down line at a similar distance. The result of 
this arrangement may thus be described : a train 
proceeding along the tunnel from the Marble Arch 
Station would act as a piston driving before it the 
foul air which would be intercepted at the point 
where the ventilating conduit communicated with the 
tunnel and, by the action of the fan at Albert Gate 
station, drawn off, and discharged up the shaft at 
that place. This would continue until the train 
had past the point before mentioned ; after that had 
taken place, and until the train entered Albert Gate 
Station, the action of the fan would be to extract 
the foul air caused by the passage of this particular 
train and counteract its tendency to accompany the 
train, into the station. The ventilation of the up 


tunnel between these stations would be effected in 
a precisely similar way by the passage of the train in 
the northerly direction, and by the action of the fan 
at the Marble Arch Station. The line between Albert 
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Gate and Westminster Stations, a length of a mile 
and a quarter, will be constructed also with a 
double archway, and fans will also be placed at 
these two stations for the ventilation of this length 
in a similar manner as that already described ; a 
shaft similar in dimensions to the others will be 
constructed at Westminster, but that at Albert 
Gate will be made use of for the ventilation of both 
lengths. The quantities of air to be dealt with, 
Sir John Hawkshaw stated to be, at West- 
minster, 137,000 cubic feet per minute, at Albert 
Gate 137,000 cubic feet from the up-line, and 
87,000 cubic feet from the down-line tunnels re- 
spectively, and at Marble Arch Station 87,000 
cubic feet per minute; he could not say what 
would become of the foul air when it left the shafts, 
but he considered its deleterious effect would be less 
than if it were delivered at the mouth of the tunnel 
as is the case with the existing lines. 

Captain Galton, who had been the arbitrator ap- 
pointed by the Board of Trade to define the 
number, position, and size of the ‘‘ blowholes” 
sanctioned by the Metropolitan District Railway 
Act of 1882, some of which were afterwards closed 
under powers obtained by the Metropolitan Board 
of Works in the following year, approved of the 
system of ventilation now proposed, which, in his 
opinion, differed from that brought forward by the 
Metropolitan Board of Works at the arbitration, 
inasmuch as that was to have been applied to an 
existing railway for which it was not fitted, and in 
this case the railway was to be specially adapted 
for the purpose of ventilation, by being formed 
with a double archway. Mr. W. H. Barlow also 
corroborated Sir John Hawkshaw in all his state- 
ments asto the construction of the line and the 
sufficiency of the proposed method of ventilation. 

Mr. Joseph Tomlinson, resident engineer and 
locomotive superintendent of the Metropolitan 
Railway, stated that on the St. John’s Wood Rail- 
way, there were several lengths where the line was 
constructed with a double archway, and the effect 
of the passage of the trains was to perfectly venti- 
late them, and no artificial means had been found 
necessary. He gave these lengths as being 740 yards 
between Baker-street and St. John’s Wood-road 
Station, between the latter and Marlborough-road 
Station as 1100 yards, and between Marlborough- 
road and Swiss Cottage Stations as 840 yards, as 
against a mile and a quarter and three quarters of 
a mile on the proposed line. We have reason to 
doubt the strict accuracy of these figures, and 
think that the correct lengths should be for the 
first, 362 yards single archway, and 347 yards double 
archway ; for the second 137 yards single, and 
787 yards double; and for the third 147 yards 
single and 609 yards double. Thus the maximum 
length of double archway little exceeds one-third in 
one case, or one-half in the other, of the lengths of 
the proposed tunnels as above. In addition to this the 
number of trains proposed to run on the Parks Rail- 
way is double that on the line chosen as an example, 
and therefore it might be reasonably argued that 
though there may be satisfactory ventilation in the 
latter instance, it by no means follows under 
the altered circumstances that it will be so in the 
other. The witness, however, was of opinion that 
the number of trains made little difference in the 
efliciency of the ventilation where the system of 
double archways was made use of. He considered 
that the only use for the fan would be to pre- 
vent the foul air from following the trains into the 
stations, which he considered would happen to a 
certain extent under any circumstances. He said 
that as carbonic acid gas at a temperature below 
3000 deg. was heavier than air, it would fall to 
the ground, and become innocuous on touching that 
or the walls of the tunnel; therefore nothing like 
the proportion of seventeen parts in 10,000 of the 
tunnel air would go up the shaft; the greater portion 
would fall into the tunnel, and, it is presumed, re- 
main there. Similarly on account of the great weight 
of sulphurous acid gas none of it would be carried 
up the shafts, it would cool and fall to the ground 
and not be felt. These certainly are novel facts either 
regarded chemically or as bearing upon the fate of the 
passengers by the proposed line, for it is obvious 
that if according to this evidence little or no portion 
of the carbonic acid or sulphurous acid produced in 
large quantities by the working of the traftic will 
find its way up the shafts, these gases must remain 
in the tunnel, and such being the ease its ventilation 
can hardly be considered efficient. 

Mr. Walker, the contractor, who has constructed 
large portions of the Metropolitan and District Rail- 





ways, gave evidence to show that the stipulation as 
regards the manner and time in which the works were 
bound to be carried out were such as could be reason- 
ably assented to. He spoke of the ventilation of the 
Severn Tunnel before referred to, and said that the 
fan used there was a Guibal fan, that its revolutions 
were 40 per minute with an expenditure of 6} horse- 
power, and that 55,000 cubic feet of air per minute 
were extracted, while with 75 revolutions the quan- 
tity was increased to 100,000 cubic feet per minute. 
The temporary covering of the excavation in the 
‘¢eut and cover” portions could be considered to be 
put down at the rate of 15 ft. or 30 ft. at each place 
in one night. 

In Group I., the London, Tilbury, and Southend 
Railway Coimpany’s Bill for the acquisition of land 
and the formation of a goods station in Whitechapel 
has been passed. 

In Group IV., the Metropolitan District and Lon- 
don and South-Western Railway Companies’ Bill, 
relating to their Kingston and London Joint Line, 
has been passed, but the extension of time asked 
for has been refused. 

In Group VIII., the Bill for the incorporation of 
a company for the construction of a dock and con- 
necting railways at Wisbech has been rejected, and 
that of the London and North-Western Railway for 
the widening of their line at Ampthill-square and 
Shoreditch has been commenced ; the first is op- 
posed by the Duke of Bedford and the last by the 
Metropolitan Board of Works. 

In Group VI., the Committee, of which Sir Selwyn- 
Ibbetson is chairman, have commenced their pro- 
ceedings with the Blackpool Railway Bill, which is 
for the incorporation of a company to construct a 
line about nineteen miles long at a cost of about 
half a million. This line commences at Preston by a 
junction with the West Lancashire Railway: it then 
takes a westerly course to Lytham, and from that 
place follows the line of the existing railway, and 
but a short distance from it, to the favourite water- 
ing place at Blackpool. Several influential people 
from that town gave evidence as to its rising im- 
portance, and spoke of the large sums of money 
which had been spent there to attract visitors ; 
following the example set by the inhabitants of 
Southport, they were endeavouring to obtain addi- 
tional railway communication and competitive routes 
to the chief towns in Lancashire as well as con- 
nexion with the districts to which they had not 
sufficiently direct access. The line was opposed by 
the London and North-Western and Lancashire 
and Yorkshire Railway Companies, who are the 
joint owners of the existing railways to Lytham and 
Blackpool, and object to the formation of the pro- 
posed line, which will be rather more direct than 
their own between Preston and Blackpool, and they 
considered that when they had carried out certain 
improvements proposed by them this year, theaccom- 
modation of the district would be found sufticient. 
The promoters urged that not only wouldtheir line get 
ridof the present delays, and other disadvantagesaris- 
ing out of the congested state of affairs at Preston 
Station, but it would, by means of the authorised 
line of the Manchester, Sheftield, and Lincolnshire 
Company between Preston and Wigan, and the 
existing line of that company between Wigan and 
Glazebrook, give them direct communication with 
the whole of the districts served by the system of 
the Cheshire Lines Committee, of which the last- 
named company and the Midland and Great 
Northern Railway Companies were joint owners. 
The Committee, after hearing the evidence, con- 
cluded that a case had been made out that Black- 
pool required additional railway facilities and access 
to the Midland districts and passed the preamble 
of the Bill. 

In Group IX., the Leominster and Bromyard Rail- 
way Bill, the last on the list before this group, is 
promoted independently for the resuscitation of 
powers obtained in 1874, but since lapsed, for the 
completion of the communication sanctioned in 
1861 between the Shrewsbury and Hereford joint 
line of the London and North-Western and Great 
Western Railway Companies at Leominster, and 
the West Midland line of the latter company at 
Branston, near Worcester. Portions of this line be- 
tween Bromyard and Branston, and from Leo- 
minster to Steens Bridge, a point about three 
miles to the west, have been completed, leaving 
a gap about nine miles in length, which it is 
now proposed to construct. As the link had 
already received Parliamentary sanction, the Com- 
mittee did not require any evidence to be brought 
before them as to the public necessity of the line, but 





addressed themselves to the one point on which 
there was any opposition, which arose out of a clause 
limiting the working to the Great Western Com- 
pany, to which the London and North-Western 
Company, as joint owners of the Leominster Station 
and joint workers of the line leading thence, 
objected. The Great Western Company, who sup- 
ported the Bill, contended that under an agreement 
obtained in 1861 they had the sole working of the 
line between Leominster and Branston should it 
have been constructed, but as the line never had 
been made the advantages under that agreement 
had been lost, and they now desired that should, 
by means of the present measure, the communi- 
cation be eventually completed, they should be 
placed in as good a position as they were in 1862, 
The line would be useful to them as establish- 
ing an efticient through route vid Oxford and Wor- 
cester, from their system, to the west coast of 
Wales by means of the Mid Wales and Cambrian 
Railways, and therefore if the working of it were 
solely in their hands they could give very advanta- 
geous terms for its working. Their opponents, 
however, objected to losing the advantages which 
they now had in the joint working of a portion 
already constructed and to the loss of the payment 
which they now had for the Leominster Station 
and a short length of line running into it. The 
Committee, after some deliberation, determined to 
pass the Bill on condition that the obnoxious clause 
was struck out. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE spring meeting of the Institution of Mecha- 
nical Engineers was held on the evenings of Thurs- 
day and Friday of last week at the hall of the 
Institution of Civil Engineers, which had been as 
usual lent for the purpose. The President, Mr. I. 
Lowthian Bell, F.R.S., occupied the chair, and six 
papers were down for reading, out of which five 
were read. 





THE CONSUMPTION OF FUEL IN LOCOMOTIVES. 

The first paper on the list was one by M. Georges 
Marié, of Paris, on ‘‘ The Consumption of Fuel in 
Locomotives,” which in theabsence of the author was 
read by the secretary, Mr. Bache. This was an 
admirable paper, and we print it in extenso on page 
419 of the present number. The first speaker who 
responded to the President’s invitation to dis- 
cuss the paper was Mr. McDonnell, of the North- 
Eastern Railway. He referred to the difticulty of 
making such experiments as those detailed in the 
paper, and said he did not know of any results 
that had been obtained in England and worked 
out with such care as these. He agreed with 
what had been said by the author about Mr. 
Webb’s compound locomotive, but he (the speaker) 
would expect that a better result as to economy 
would be obtained from a goods engine than was 
reached by the passenger engine, as in the latter 
the load would be more uniform. 

Mr. Ramsbottom, in reply to a call from the 
President, which was heartily supported by the 
meeting, spoke of the value of the paper. He had 
had no experience of the compound locomotive, but 
he thought that if we were to get the fullest value 
from compounding it would be necessary to have a 
boiler capable of supplying steam at higher pressures 
than those at present in use. That he considered 
the problem to be solved. 

Mr. Tomlinson said that the locomotive boiler 
was the best generater of steam that was practically 
known to engineers. He had tried higher pres- 
sures, and had run locomotives at 160 lb., but he 
found it did not pay. The cost of reparation of 
pistons alone was greater than the saving of coal. 
The great secret of economy in the locomotive was 
the high piston speed. With regard to the com- 
pound locomotive, he thought it certainly would 
not answer on such a line as the District Railway 
with its frequently recurring stoppages. The engine 
would be constantly getting on centres, and the 
low-pressure cylinder would be simply a big con- 
denser while the engine was standing. He took 
exception to the 25 per cent. economy claimed by 
Mr. Webb, and could not see how he could possibly 
account for it, at any rate without acondenser. The 
speaker thought 18 per cent. or 19 per cent. would 
be found to be nearer the mark. It must be re- 
membered that Mr. Webb’s engine was a ‘‘ nurse- 
ling,” and allowance ought to be made for the 
difference between carefully conducted trials and 
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ordinary running. In Mr. Webb’s system, too, the 
complication was greater, for they had three 
engines to look after instead of two. The com- 
pourd engine, however, did away with coupling 
rods, the advantage of which it was difficult to 
over-estimate. 

Mr. Halpin referred to the working of some loco- 
motives on the Bavarian State railways, in which 
3 1b. of coal were burnt and 27 1b. of water evapo- 
rated for each indicated horse-power. He took excep- 
tion to the author’s objection to the use of the indi- 
cator. He had seen indicators at work and giving per- 
fectly satisfactory results with engines running up to 
600 revolutions a minute. The speaker referred to 
the greater weight, in terms of the power, of the 
locomotive mentioned in the paper, compared to 
Mr. Webb’scompound engine. It was true that in 
France fuel was dear, and therefore a heavier and 
more economical engine was desirable, but he did 
not think this was sufficient to account for the great 
difference. M. Marié did not seem to think there 
was much gain in compounding, but he would refer 
him to the run from Euston to Carlisle with Mr. 
Webb’s engine, which had been described in 
EnGineEERING.* He thought that in the locomo- 
tive there was a wide field for improvement in the 
use of exhaust injectors, by means of which a saving 
of water of 15 per cent., and a saving of heat of 
10 per cent. could be effected. In reference to the 
boiler question Mr. Halpin had prepared a Table 
showing the efliciency of different classes of 
boilers, which by his courtesy we are enabled to 
quote. 
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Mr. Michael Longridge said that he thought 
economy in the locomotive was to be sought in in- 
creased pressure and a higher rate of expansion 
with simple engines, rather than in compounding. 
He thought, however, that we had nearly reached 
the full economy that was to be obtained from 
higher pressures. 

Mr. Rich referred to the fact that locomotive cy- 
linders were not steam-jacketted. At the cele- 
brated Cardiff trials of portable engines, engines 
not jacketted were entirely out of the competition 
compared to those that were worked with steam 
jackets. Some further discussion having arisen 
as to Mr. Webb’s compound engine, Mr. Paget 
suggested that Mr. Webb should be requested to 
furnish particulars of its performance in order that 
they might be added as an appendix to M. Marié’s 
paper. 

The President, in summing up the discussion, re- 
ferred to the great value of the paper. With regard 
to “nursing,” to which some of the speakers had 
alluded in connexion with Mr. Webb’s locomotive, 
he thought that it was the duty of those in charge 
to do the best they could by careful management 
whenever a new principle had to be tried. If this 
was “‘nursing” it was a very proper thing. We 
should mention in this connexion that Mr. Halpin 
had stated, in reply to a speaker who had risen 
after him, that, on a long run he had made on Mr. 
Webb’s locomotive, there had been no ‘ nursing” 





* See page 106 ante. 





at all, and that the conditions of trial had been per- 
fectly fair and straightforward throughout. 


PortaBLe RaILways. 


The second paper on the list was one by M. 
Paul Decauville on ‘‘ Portable Railways.” This 
paper, which we hope to publish in extenso next 
week, dealt with the system of railways with which 
M. Decauville’s name has been so long associated, 
and the details of which he has so ably developed 
to meet the widely varying conditions under which 
such railways have to be used. 

After this paper had been read by the secretary, 
Mr. Kerr opened the discussion. He thought that 
the system of fitting the rails permanently to the 
sleepers at the works was not always advisable as it 
entailed extra cost in freight. He took objection 
to the sleepers in which the corrugation made to 
give additional strength did not extend to the ends 
and so left a weak place. He pointed out that most 
English makers adopt a sleeper which extends be- 
yond the gauge of rails. 

Mr. Hartley said that M. Decauville was the 
pioneer of the system of portable railway described. 
English engineers might regret this, but the fact 
remained. In criticising the paper he thought that 
it would not prove so valuable an addition to the 
proceedings of the Institution as it might have been 
made. They did not want generalities such as had 
been given, but fuller details. For instance, the 
author might have shown what he thought the 
best form of coupling and also the mest advan- 
tageous way of fastening the wheels to the axles ; 
he might also have given some details of the axle- 
boxes and buffers. He thought the fishplates 
illustrated toolight. One of the best fastenings for 
this purpose was a shoe into which the next rail 
would slip. In that there was no danger of break- 
ing off. He criticised the points and crossings, and 
objected to the latter being of cast iron as they gave 
a blow to the train when they were passed over. 
The off-railer he thought not so good as a special 
curve he had designed for the same purpose. The 
lower plate of the turntable shown ought to be 
dished ; this gives greater strength and more room. 

Mr. E. H. Carbutt referred to the light railway 
Mr. Ramsbottom had laid down at Crewe years ago, 
which was still doing good work. He thought 
military men ought to pay more attention to this 
system. In cases of war our transport always 
breaks down. He mentioned the case of the late 
Egyptian war, during which we sent out a ship- 
load of locomotives and trains, and simply had to 
bring them back again, as there was no means of 
lifting them out of the vessel. What was then re- 
quired was asystem of light railway, on some such 
principle as that now before the meeting. In that 
case a gantry could have been erected, and the 
trucks run right on to the ship’s deck and back 
again from the shore. The speaker suggested that it 
would be desirable that some engineer acquainted 
with the system should be examined by the Govern- 
ment Committee on Transport which is now sitting. 

Mr. Ramsbottom next gave a few particulars of 
the light railway he had laid down at Crewe, which 
he pointed out was a permanent line and not port- 
able; and Mr. Cochrane referred to the fact that 
the dished sleepers shown were only good on soft 
ground. The fixed points which had been com- 
mented on were good enough at low speeds. 

M. Flateau (M. Decauville’s manager) replied to 
the criticisms of the different speakers in a few well- 
expressed sentences ; and after a few words from 
Mr. Spon, the President expressed the thanks of 
the meeting to the contributor of the paper. This 
closed Thursday’s sitting. 


THE Moscrop ENGINE RecorDER AND KNOWLES’ 
SUPPLEMENTARY GOVERNOR. 


On Friday the proceedings opened with an inte- 
resting paper by Mr. Michael Longridge, of Man- 
chester, on the Moscrop engine recorder and the 
Knowles supplementary governor. An example of 
the former apparatus was shown in the room, and 
received a good deal of attention from those present 
who were interested in steam engine performances. 
We propose to print Mr. Longridge’s paper next 
week ; but meanwhile we may mention that 
Knowles’ supplementary governor was illustrated 
and described on page 318 of the thirty-fifth 
volume of ENGINEERING. 

Mr. Richardson opened the discussion with a few 


words in which he confirmed generally what had ; 


been stated by the author of the paper. He was 





that he had seen several of the Moscrop indicators 
at work, and noticed that they gave an excellent 
performance. Mr. James Platt had also seen a good 
many of these indicators at work. He had thought 
that perhaps the piecing in the belt might cause a 
slight variation in speed, 

Mr. Schénheyder approved of the method of run- 
ning the Moscrop recorder by means ofa belt. The 
existence of backlash had been proved, and he had 
seen gearing removed in such situations. Refer- 
ring to the apparatus generally, he thought a 
splendid result had been obtained, but he ques- 
tioned whether it would be reliable at high speeds. 
Speaking of the Knowles governor he did not see 
the necessity for the big governor at all, as the 
little one did all the work. In other words it was a 
case of a good and bad governor being coupled 
together, and the good one, i.e., the smaller, was 
alone effective. 

Mr. W. Anderson drew attention to the fact that 
there was one speed at which an engine works at 
its best with a certain cut-off. This had been 
treated of by Mr. Strype in connexion with some 
experiments made at the Belfast Cotton Mills, 
details of which he had given in a paper read before 
the Institution of Civil Engineers in Ireland, which 
contained a beautiful calculation of the weight of 
working parts and adjustment of cut-off. By mecha- 
nism such as had just been described results like 
these could be expressed graphically, and he con- 
sidered the instrument one of great interest and 
practical importance. 

Mr. Michael Longridge, in a long and able speech, 
gave many instances in which the Moscrop indi- 
cator had proved of very great vulue, and stated 
that the number of main shafts that gave way was 
well known. In one case a pair of beam engines 
were working on to one shaft, the cranks being set 
at right angles. The collective indicated horse- 
power was originally 1400. The load was reduced 
to 250 indicated horse-power, and only one engine 
was kept at work. The main shaft gave way after tive 
months’ use. The other engine was then put on tu do 
the work, and shortly after broke down in a similar 
way. The period of oscillation in the flywheel was 
found to be .41 seconds, or fora double oscillation .82 
seconds. The speed of the engine was 32 revolutions 
aminute. On considering the matter the speaker 
came to the conclusion that the failure was due to the 
torsional strain set up by the vibration of the spur 
flywheel about the shaft, considering the latter as a 
torsion spring, and the wheel asa pendulum. Just 
after passing the centre the wheel, by reason of its 
inertia, lags behind the position it would have 
occupied had it been without weight, and the shaft 
is twisted through a certain angle. This angle will 
go on increasing until the resilience of the shaft 
overcomes the inertia of the wheel, and causes it to 
swing forward and overtake the shaft coming to its 
natural position with respect to it, and then toswing 
beyond it, twisting the shaft till the resilience of the 
latter brings it to rest relatively to itself, and finally 
causes it toretrograde. Hencethere will be oscillations 
in the shaft causing torsion. These oscillations are 
caused by the resilience of the shaft, and the force 
producing them is proportional to the angle through 
which the shaft is twisted. Therefore the motion 
is analogous to that of a pendulum vibrating 
through small angles. Consequently, if the period of 
the engine be equal or nearly equal to the natural 
period of vibration of the wheel about the shaft, 
the amplitude of the vibration and the strain upon 
the shaft maybe increased. In the case of the 
engine above referred to the time ofa half-revolu- 
tion was .79 second, and that of a complete oscilla- 
tion of the wheel .82 second, therefore the periods 
were practically the same. When the engines 
were coupled the period was .4 second, and, there- 
fore, every other impulse would be antagonistic to 
its predecessor, and would tend to destroy the 
vibration. It was in the hope of finding out some- 
thing about these oscillations that the speaker first 
used the recorder. With regard to the detail 
of the joint in the belt to which Mr. Schén- 
heyder had referred, he used a butt joint and found 
no difficulty arose. Speaking of the Knowles 
governor, it was the heavy governor that ordinarily 
kept the engine regular, and the small governor only 
comes into play as demand is made on it. 


Tue AUTOMATIC AND ExuHaust STEAM INJECTOR. 


A short paper on this apparatus by Mr. A. Slater 
Savill, of Manchester, was next on the list. We 
hope to publish Mr. Savill’s paper in an early issue ; 


followed by Mr. Lavington Fletcher, who said! meanwhile we may refer to pages 57 and 58 of our 
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thirty-second volume, where the exhaust injector 
is described and illustrated. We also gave the 
results of some experiments with it on page 339 
ante. 

Mr. Robinson opened the discussion on Mr. 
Savill’s paper. He referred to the fact that the 
injector must be placed below the level of the 
feed water. As a rule there was not much difli- 
culty in attaining this, but what he specially wanted 
information upon was the point as to feeding a 
boiler in which a pressure higher than the given 
limit of 75 lb. was carried. In that case the author 
stated that a special supplementary contrivance 
worked by live steam was required in order to give 
the necessary ‘“‘fillip” to get the feed into the 
boiler. Was it claimed that in that case the same 
economy would be obtained as if only exhaust 
steam were used ? 

Mr. T. B. Sharp said that a distinct gain was 
reached whenever it was possible to put exhaust 
steam back again into the boiler. No one, he 
thought, had ever satisfactorily explained the phi- 
losophy of the injector, the first principles of which 
were generally looked on as still a mystery. The 
exhaust injector was a very good contrivance, but 
not for locomotive work, as above 60 lb. or 70 lb. 
it required a kick-up. The speaker pointed out 
that Mr. Korting had, by the pet cock he applied, 
attained the same results as that reached by the 
split nozzle described, but the latter arrangement 
was the best. He thought, however, that diffi- 
culties might arise through substances getting into 
the hinge and stopping the action. The great difli- 
culty with ordinary injectors was getting air into 
them, and by the apparatus described this was 
obviated. Mr. Sharp, by means of the blackboard, 
illustrated a number of contrivances he had devised 
for utilising exhaust steam for boiler feeding. Some 
of these are now in use or under trial. 

Mr. Tomkins said he had seen the exhaust in- 
jector feeding a locomotive boiler against a pres- 
sure of 120 1b. With the exhaust injector in use 
there was less back pressure on the engines. The 
advantage of this system of conserving heat over 
that of the feed water heater was to be attributed 
to the latter becoming less effective in use, whilst 
the exhaust injector is always at its best. 

Mr. Cochrane had tried the exhaust injector at 
Woodside Iron Works, and had found that whilst it 
relieves the engine it feeds the boiler. The only 
thing was that the injector was so rapid in its action 
that it would fill the boiler up in a few minutes 
and then had to be shut off. This caused trouble. 
Mr. Bennett, in reference to the latter case, said 
at the Horsley Works, where they had these in- 
jectors at work, they simply throttled the steam, 
and in this way could regulate the feed to any 
degree they wished, and get a temperature of feed 
from 150 deg. to 160 deg. The speaker said that he 
could only speak of the apparatus in the highest 
terms. 

Mr. Gresham said he had been connected with 
the injector for the last twenty-five years. The 
apparatus described was a most valuable addition 
to the original injector, although not entirely new. 
Why the injector fed water into a boiler against 
pressure was still a mystery, and if it was found 
difficult to account for the action when steam of 
boiler pressure was used, how much more so was 
this the case when they had to deal with exhaust 
steam. Mr. D. Halpin said the use of the injector 
was governed by certain natural laws. There wasa 
given weight of steam, a given velocity, and a given 
number of thermal units utilised. Mr. Sharp, in 
the course of his remarks, had said that the only 
loss of heat was that due to radiation, but it would 
be well not to jlose sight of the heat expended in 
doing the mechanical work of feeding the boiler. 

Mr. James Platt said he also had applied this 
injector, working it satisfactorily under disadvan- 
tageous circumstances. Their water contained a 
great deal of carbonate of lime, which mixed with 
the grease, and in the boiler this caused a difficulty, 
but the exhaust injector worked continuously. Mr. 
Anderson said that Sir W. Siemens had given a 
very lucid explanation of the action of the injector. 
It would be a valuable addition to the paper if this 
were appended to the discussion. Mr. Schénheyder 
pointed out that there wasa saving of feed water as 
well as of heat gained by the apparatus. Mr. 
Alliott, of Nottingham, spoke of some experiments 
made by his firm with the exhaust injector.* With 
regard to the flap spoken of as likely to be trouble- 





* We gave details of experiments made at Messrs, 
Manlove, Alliott, and Fryer’s works on page 339 ante. 








some, they had had the apparatus in work two years 
and had never found any difficulty yet. 

Mr. Savill, replying to the discussion, said, 
in answer to Mr. Robinson, that he had pur- 
posely avoided treating of the matter in  con- 
nexion with locomotive practice, as he thought 
that branch of the subject wide enough to re- 
quire a paper to itself. He had a supplementary 
injector which would take water at 190 deg., and 
was worked by live steam. This is not wasted, 
as it returns its heat to the feed water. In excep- 
tional cases he had on a locomotive heated the feed 
to 209 deg. when running fast with very dry steam. 
The exhaust injector gives an economy of 20 per 
cent. in fuel over an ordinary injector, and takes 
back about one-sixth of the exhaust to the boiler. 
The economy in water is about 15 per cent. of the 
quantity used. The exhaust injector also takes 
back pressure off the engine. He referred his hearers 
to the report of some experiments which hadappeared 
in ENGINEERING (see page 339 ante), which gave cor- 
rect results. These he should have quoted in his 
paper had they not already been printed. With 
regard to Mr. Cochrane’s injector filling the boiler 
too rapidly, that was merely a question of suita- 
bility. No doubt that gentleman had been per- 
suaded by the agent to order a larger apparatus 
than was really required in order that a big com- 
mission might be earned. This was a way agents 
had, but if Mr. Cochrane would lessen the supply 
of steam no doubt he would get over the difficulty. 

The next paper read was on the apparatus used 
for testing current meters at Torquay by Mr. 
Robert Gordon. It called for no discussion and 
the session concluded with the usual complimen- 
tary proeeedings. 


NOTES. 
Tre Royat Society Sorree. 

THE conversazione of the Royal Society took 
place on Wednesday evening last in the rooms of 
the Society at Burlington House, when a number 
of distinguished guests were received by the newly 
elected President, Professor Huxley. Although 
the objects exhibited were not so numerous as on 
some previous occasions, there were several of con- 
siderable interest, and we hope to have something 
to say about them next week. 





A New Sranparp Licur. 

Herr Hefner- Alteneck has suggested a new 
standard light for photometric purposes, which 
promises to be very simple and effective in opera- 
tion. The light is produced by an open flame of 
amyl-acetate burning from a wick of cotton fibre 
which fills a tube of German silver 1 in. long and 
316 mils. internal diameter ; the external diameter 
being 324 mils. The flame is 1.58 in. high from 
top to bottom; and it should be lighted at least 
ten minutes before using the light for testing. A 
cyiindrical glass chimney surrounds it to ward off 
air currents. About 2 per cent. of the light is 
absorbed by the glass. The power of the flame is 
that of a standard English candle; and experi- 
ments have shown that amyl-acetate, which besides 
is not expensive, is the best fuel for steadiness and 
brilliance. Neither the substitution of commercial 
amyl-acetate for pure, nor the use of a wick of 
cotton thread for loose cotton fibre alters the 
illuminating power; but the wick should be trimmed 
square across the mouth of the tube, for if it pro- 
ject and droop the illuminating power is increased. 


Tae Exectro-CHEemicaL EQUIVALENT OF SILVER. 

A very careful and important determination of 
the electro-chemical equivalent of silver has been 
made at the Observatory of the Physical Institute 
of Wiirzbourg, and the results are that an ampere 
current flowing for a second, or a coulomb of electri- 
city deposits 1.1183 milligrammes of silver or 0.3281 
milligrammes of copper, and decomposes 0.09328 mil- 
ligrammes of water, a result agreeing closely with 
that cf Lord Rayleigh recently communicated to the 
Physical Society. An ampere therefore deposits 
4.0259 grams of silver per hour; Kohlrausch’s 
value is 4.0824, a value hitherto accepted universally. 
This value is so useful in measuring electric currents 
with accuracy, and free from the disturbances of 
magnetism, &c., that it is eminently satisfactory 
to find the German value agree with that of Lord 
Rayleigh, which will probably be adopted by 
English electricians. 


A SranpsaRD THERMOPILE. 
Dr. G. Gore, F.R.S., has invented an improved 
thermopile for measuring small electromotive forces. 





It consists of about 300 pairs of horizontal, slender, 
parallel wires of iron and German silver, the former 
being covered with cotton. They are mounted on 
a wooden frame. About 1$ in. of the opposite 
ends of the wires are bent downwards to a vertical 
position to enable them to dip into liquids at dif- 
ferent temperatures contained in long narrow 
troughs ; the liquids being non-conductors, such as 
melted paraffin for the hot junctions, and the non- 
volatile petroleum, known as thin machinery oil. 
The electromotive force obtained varies with the 
temperature ; a pile of 295 pairs having a resistance 
of 95.6 ohms at 16 deg. Cent., gave with a difference 
of temperature of 100 deg. Cent., an electromotive 
force of .7729 volts, or with 130 deg. Cent. an 
electromotive force of 1.005 volt. Each element, 
therefore, equalled .0000262 volt for each degree 
Cent. difference of temperature. On having been 
verified with a standard voltaic cell the appa- 
ratus becomes itself a standard, especially for small 
electromotive forces. It is capable of measuring 
the s;3,; part of a volt. For higher electromotive 
forces than a volt, several of these piles would have 
to be connected in series. The fractional electro- 
motive force is obtained by means of a sliding con- 
tact which cuts out so many pairs as is required. 





THe Density AND PREssURE OF DurTONATING GaAs 
MIXTUREs. 

MM. Berthelot and Vielle have recently been 
studying the influence of the density of detonating 
gaseous mixtures upon the pressure developed. 
The measure of pressure developed by the same 
gaseous system, taken under two initial states of 
different density to which the same quantity of 
heat is communicated, is an important matter in 
thermodynamics. If the pressures vary in the same 
ratio as the densities, we may conclude, indepen- 
dently of all special hypotheses on the laws of 
gases, first, that the specific heat of the system is 
independent of its density (that is to say, of its 
initial pressure), and depends only on the absolute 
temperature, whatever that may mean ; andsecondly, 
that the relative variation of the pressure at con- 
stant volume, produced by the introduction of a 
determinate quantity of heat, is also independent 
of the pressure, and a function only of the tempe- 
rature. Lastly, the pressure itself will vary pro- 
portionally with the absolute temperature, as 
defined by the theory of a perfect gas, and will 
serve to determine it. MM. Berthelot and Vielle 
operated with a bomb, at first kept at ordinary tem- 
peratures in the air, and afterwards heated in an 
oil bath to 153 deg. Cent. They also employed 
isomeric mixtures of the gases, methylic ether, 
cyanogen, hydrogen, acetylene, and other gases 
were experimented upon, and the general conclu- 
sions are as follows: 1. The same quantity of 
heat being furnished to a gaseous system the pres- 
sure of the system varies proportionally to the 
density of the system. 2. The specific heat of the gas 
is sensibly independent of the density as well to- 
wards very high temperatures as about 0 deg. Cent. 
This is all true for densities near to those that the 
gas possesses cold under normal pressure, and which 
varied in the experiment to double the original 
value. 3. The pressure increases with the quan- 
tity of heat furnished to the same system. 4. The 
apparent specific heat increases parallel with this 
quantity of heat. These conclusions are indepen- 
dent of all hypotheses on the nature and laws of 
gases, and were simply drawn from the experiments 
in question. 








BarruM (QUEENSLAND) Rattway.--The works on the 
Burrum (Queensland) Railway are approaching completion. 
A bridge, 403 ft. in length, which is being constructed 
over the Burrum, was expected to be finished in March. 
The superstructure of this fine bridge is of iron, the whole 
being built on large iron cylinders, which were cast in the 
foundries of Messrs. J. Walker and Sons, Maryborough. 
The approaches are partially constructed of timber. The 
bridge proper is to be used for railway purposes only, 
but a footway is being built alongside the railway bridge. 





Tue Late Sir WILLIAM SIEMENS.—The employés at the 
Landore Steel Works had prepared to mark the occasion 
of the knighthood of Sir William Siemens by the presenta- 
tion of a model of a Siemens regenerative steel melting 
furnace, constructed in ivory and burnished Siemens 
steel. His unexpected death occurred before the presenta- 
tion could be made, and therefore the gift was offered to 
Lady Siemens, who in return made a journey to Landore 
and personally presented a photograph of her deceased 
husband, together with a letter of thanks to each sub- 
scriber present. For those who were unable to meet her 
she left likenesses in the hands of Mr. Carulla, the manager 
of the works. 


























a tg ae 


LOR RU aca ta es 














May 9, 1884. ] 





ENGINEERING. 








457 











PINEL’S 











Tue ideal safety valve is one that will rise gently 
from its seat the moment the pressure to which it is 
set is attained, will give a wide opening varying with 
the excess of pressure, and will return slowly when 
sufficient relief has been afforded to the boiler. It is 
claimed for the valve illustrated above that it fulfils 
these requirements, and yet that it is as —_. in 
construction and as easy to manipulate as a valve of 
the ordinary form. When the pressure is on the 
point of attaining its determined limit the valve lifts 
and the steam blows past. As it continues to rise, the 
steam escapes freely into the atmosphere by the annular 
space C (Fig. 1), existing between the cylinder A and 
the upper disc ) of the valve. The quantity of steam 
increasing as the valve rises, the cylinder becomes 
filled, and the following phenomenon ensues: The 
cylinder A, being contracted at its upper portion by 
the lip or internal flange a, a great part of the steam 
is projected under the upper disc } of the valve B, and 
forces it to continue its upward motion. It results 
that if the outflow increases, and consequently the 
force of its projection, the valve rises more and more, 
and, if not prevented, will go quite out of the inclosing 
cylinder. 

The pressure falls as soon as the valve is sufficiently 
raised to permit of the escape of the excess of steam, 
and then the contrary effect is produced, the valve 
descending proportionally to the decrease of pressure. 
The difference of pressure between the opening and 
closing of the valve is, on an average, about a quarter 
of a pound per square inch. 

This valve can be loaded in any of the usual ways, 
either by weights or springs. Fig. 3 shows the latter 
method. The pressure is applied by means of a pointed 
rod and a helical spring. The latter is contained in a 
case by which it is defended from the steam so that it 
may not be corroded. 

A series of experiments upon this safety valve were 
carried out by M. Roland, chief engineer to the Associa- 
tion Normande des Propriétaires d’Appareils 4 Vapeur, 
with the view of testing its capabilities. The boiler to 
which it was applied had 279 square feet of heating 
surface, and the valve had an orifice 1.97 in. in dia- 
meter, and was adjusted for a pressure of 56.89 lb. 
per square inch. The first trial commenced with a 
pressure of 51.487 lb. ; three minutes after, the pres- 
sure being at 55.43 lb., the valve commenced to blow ; 
at 56.181 lb. the valve was raised one-tenth of a milli- 
metre (54, in.); at 56.323 1b. two-tenths ; at 56.607 lb. 
four-tenths ; at 56.750 lb. five-tenths ; twenty seconds 
later, the pressure being 56.850 lb., the valve rose 124 
millimetres, or half an inch, about one-quarter of its 
diameter. Twenty seconds later it commenced to 
close, and after two seconds was completely shut at a 
pressure of 54.1 lb. 

The second trial commenced at 40 min. 30 sec. past 
10, with a pressure of 49.781 1b. The valve began to 
blow in three minutes at 53.905 Ib. pressure ; two 
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minutes and eighteen seconds later the lever rose as 
follows : 


lb. 
yy millimetre, at ... ‘xe ees .. 56,181 
oe ot a ee a 
i a ec ae or we ee =: 56.750 
to 9° 99 «ee wee wie eee 56.821 
12.5 aaeers 56.849 


In twenty-one seconds the lever commenced to fall, 
and in four seconds more the valve closed at a pressure 
of 54.1 lb. 

In the third experiment the whole of the steam of 
the boiler was delivered through the valve, the damper 
being full open, and the fire active. The valve rose 
the first time at 10.50, opening and closing eight times 
between then and 11.4, the pressure never exceeding 
55.47 lb. The fourth trial was a reproduction of the 
third. The pressures were indicated by a mercurial 
gauge, marked in milliémes of kilogrammes per square 
centimetre, and the rise of the valve by a vernier at 
the centre of the counterweight. 

This is a most interesting record, and bears out all 
that is claimed by the makers, MM. Lethuillier and 
Pinel, of Rouen, for their valve. It is the more in- 
teresting because the results are obtained by such 
simple means that it is impossible to doubt that similar 
effects may be obtained in regular work when the valve 
is in the hands of ordinary stokers. 








ON THE USE OF RAW COAL IN THE 
BLAST FURNACE.* 
By Mr. I. Lowruran BELL, F.R.S. 
(Concluded from page 379.) 

IN order to estimate the manner in which this coal per- 
forms its work in the blast furnace specimens of gas were 
collected over a period of three hours, so as to secure a 
sample of average composition. At the same time the 
moisture was determined, some cubic feet of gas were 
specially treated for the estimation of ammonia and tarry 
substances. The following figures contain the results of 
analysis by volume and by weight : 


By Volume Wai 
per Cent. of By by 
Dry Gas, per Cont, 
Carbonic acid CO, ‘as 6.29 9.66 
»  oxideCO ... 29.04 28.36 
Light carburretted hy- 
drogenCH, ... eas 2.84 1.59 
Heavy carburretted hy- 
drogen C,H, ... ae 24 23 
Hydrogen ist ay es 6.83 48 
Nitrogen N eg .. 54.63 53.34 
Ammonia NH, ... <a 13 .07 
Water... mee eo 6.27 
100.00 100.00 





* Paper read before the Iron and Steel Institute. 








100 volumes CO arefac- By Vol. 
companied by volumes —— 
21.5 


100 volumes CO, CH,, 
C,H,, and H are ac- 
companied by volumes 


By Weight 
per Cent. 


16.06 
eve 2.63 


Carbon in carbonic acid 
by weight is ... se 
Carbon in carbonic oxide 
by weight is... a 
Proportion of C as CO, 
to Cas CO by weight 
is as i ae aaa aa 1 to 4.62 
The consumption per 20 units of pig iron was as 
follows: 


Units. 
Raw coal in the furnace ... aaa oe 42.39 
Tronstone ... he pe bie nie 37.46 
Limestone ... 25 a i ee 10.93 


The average of fourteen observations, taken over a period 
of three hours, showed the escaping gases to have a tem- 
perature of 190 deg. Cent. (374 deg. Fahr.), while the 
last averaged 427 deg. Cent. (800 deg. Fahr.) 
The carbon delivered to the furnace per 20 units of iron 
was as follows : 


Fixed carbon in the coal used... ph 22.65 
Carbon inthe hydrocarbons . ae 5.34 
2s limestone =r ne 1.31 
29. 
Deduct carbon absorbed by pig 
iron as aed sad se 70 
Deduct carbon in tarry matter 
condensed aad se aaa 
—_—_ 2.08 
Carbon in escaping gases ae ; 27.22 


From these data the weight of the escaping gases per 
20 units of iron have been computed to be as follows: 


Car- ’ Hydro- Nitro- 
bon, Oxygen. om. gen. 
Carbon acid . 16.26= 4.43 11.83 
Carbonic oxide ... 47.73=20.45 27.28 
Light carburretted 
hydrogen «. 267= 2.01 .66 
Heavy carbur- 
retted hydrogen 38= .33 Poe .05 
Hydrogen ... aac! 6 aE ae a; 81 
Nitrogen ... «oe Guae= <a «« G77 
Ammonia ... Pee | ee 3 -02 .09 
Water ees .. 105= .. 938 1.17 





168.28 27.22 48.49 271 89.86 
Tarry matter ... 1.56 1.38 .03 15 


169,84 28.60 48.52 2.86 89.86 


The quantity of heat evolved and appropriated is ascer- 
tained by the following calculations, while for the purpose 
of comparison there are placed alongside these figures 
those which express the duty performed by a furnace 
using 22.32 units of coke when smelting Cleveland cal- 
cined ironstone, the actual carbon in the coke employed 
being 20.40 units : 

Fixed carbon consumed per 20 units of Raw Coal. Coke. 
iron, viz., that in 42.39 units of raw 
coal containing 53.41 per cent.=22.65 














and in coke 20.40.. : - ey 22.65 20.40 
Deduct carbon carried off with an equal 
weight of carbon in limestone... ° 1.31 1.64 
Leaves carbon to evolve heat, units .. 21.34 18.76 
Heat Evolved. 
Burning the above Calories. Calories 


fixed carbon to car- 
bonic oxide gives. 21.34 2,400=51,204 18.76x2,400=45,024 

Of this C as CO, the 
part oxidised to 
COpz gives .. 


4.43 x 5,600=24,808  6.52x5,600=36,512 


Of the hydrogen the 
part burnt to water 
gives ee we 55 X 34,000=18,700 nil. 
Heat contained in 
the blast .. ae 11,920 a 11,919 
Total heat evolved 106,632 .. 93,455 


Appropriation of the Heat. 











Class I. : Calories. 
Fusion of slag “a ea - 10,054 16,702 
Decomposition of water in the blast 3,162 2,720 
Expulsion of carbonic acid in the 

minerals .. “a ai a3 4,044 5,054 
Decomposition of carbonic acid in 

the minerals =< aa aa 4,192 5,248 
Evaporation of water in coal and 

OPE. a a Re aa a 3,051 312 
Expulsion of 12.28 units of hydro- 

carbon from coal .. a an 24,560 nil. 

——— 49,063 30,036 

Class IT. : 

Reduction of peroxide ofiron .. 32,710 33,108 
Carbon impregnation “ as 1,650 1,440 
Reduction of silica, phosphoric 

acid, and sulphuric acid, the re- 

spective bases being found in 

the pig iron ae aa ad 4,266 4,174 
Transmission through the walls 

ofthe furnace... - a 5,487 3,658 
Fusion of the pig iron <a ae 6,600 6,600 
Carried off in tuyere water ~ 1,818 1,813 

Class III. : —— 52,561 50,798 
Carried off in escaping gases... 8,953 11,043 

110,577 91,877 


There is, it will be perceived, a certain discrepancy be- 
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tween the two sides of the accounts, the somewhat large 
amount of which, in the case of the furnace using raw 
coal, being most likely due to the factor adopted for heat 
absorption, due to the expulsion of the hydrocarbons, viz., 
2000 calories per unit, which has so far not been de- 
termined with the accuacy desirable. 

I would now direct your attention to the salient points 
of difference in the performance of the two furnaces, We 
have in the case of the one using raw coal a much less 
perfect oxidation of the carbon, and in consequence a much 
smaller evolution of heat. The calories or heat units due 
from this source are as follows : 


itictan Calories per 


Unit of Carbon, 
Raw coal, 21.34 units gave 76,012 = 3562 
Coke... 18.76 a 81,536 = 4346 


The heating power of the carbon is, however, largely 
supplemented by the oxidation of .55 units of hydrogen, 
which affords by its combustion 18,700 calories. Taking 
the carbon—21.34 units—and this .55 unit of hydrogen, we 
have 21.89 units, giving 94,712 calories, equal therefore to 
4327 calories per unit of carbon and hydrogen. All the heat 
evolved by the combustion of this hydrogen, and far more, 
is, however, absorbed in the act of expelling the volatile 
portions of the coal. Under the classified heads of appro- 
priation there is 27,611 calories taken up by the evapora- 
tion of water in the coal and ore, and by the gasification 
of the hydrocarbons; and of this only 394 calories were 
absorbed in evaporating the water in the ore. 

The comparatively low temperature of the escaping 
gases—190 deg. Cent. (374 deg. Fahr.)—may be taken as 
an indication of the large absorption of heat in the upper 
region of the furnace. In the furnace using coke the 
temperature of its escaping gases, instead of that just 
indicated, was as high as 332 deg. Cent. (630 deg. Fahr.) 

Mention was made in an earlier page of this paper of 
the supposed necessity which exists of maintaining a cer- 
tain excess of the reducing gases in the upper region of 
the blast furnace. The smallest extent to which this 
excess is practicable in smelting clay ironstone I have 
considered to be arrived at when one-third of the carbonic 
oxide has been converted, by the act of reduction, into 
carbonic acid. As there is no alteration of volume by the 
change of compusition, the ratio of the two gases is one 
volume of the latter to two of the former, which means 
one part by weight of the carbon as carbonic acid to two 
as carbonic oxide. I arrived at this conclusion by finding 
that when calcined Cleveland ore was exposed for many 
hours to the escaping gases just as they left an 80-ft. fur- 
nace, little or no reduction was effected. 

In the case of the furnace using raw coal, these limits 
are far from being reached ; for in its escaping gases the 
proportion was 4.62 volumes of carbonic oxide to one of 
carbonic acid; or, including the hydrogen and hydro- 
carbons (also powerful reducing agents), the ratio was 
6.22 volumes to one volume of carbonic acid. 

There are, however, other considerations connected 
with the action of the blast furnace, which may intervene 
long before the point of saturation with oxygen is reached, 
viz., the need for heat in the hearth itself for the fusion 
of the slag and iron, and such portion of the work as is 
delayed until that point is reached. 

Of the carbon introduced into the furnace, it may be 
assumed that none of that contained in the hydrocarbons 
reaches the neighbourhood of the tuyeres. Hydrogen, 
however, tae result of the decomposition of atmospheric 
moisture, is always present in the gases in that region, 
whether the furnace is using coke or raw coal. A specimen 
of this gas from the Scotch furnace using the splint coal 
we are considering had the following volumetric com- 


position : 
— = Hydrogen. Nitrogen. 
1.40 32.96 2.60 63.04 = 100 


With regard to the behaviour of the hydrogen itself, 
the extent to which this element has been introduced into 
the furnace per 20 units of iron is thus computed : 


Weight, 
Units. 
Hydrogen. 
Hydrogen contained in water of coal, 
viz., that in 42.39 units of coal, at the 
rate of 11.62 per cent.=4,92 water, 
equalto... ae - ee nies 55 
Hydrogen existing as such in coal= 
100 : 4.34: : 42.39: ait He Ss 1.84 
Assumed weight of hydrogen due to at- 
mospheric moisture a ae 53s .08 
Assumed weight of hydrogen due to 
water inore... a ses ae ee .08 
2.55 
Hydrogen contained in the gases in 
various forms, as peranalysis ... are 2.86 
Difference ol 


The simplest way to compute the quantity of carbon 
arriving at the tuyeres is to consider the quantity of car- 
bonic acid which ought to be in the neo | gases, and 
compare it with what is actually there. The deficienc 
must have disappeared by having dissolved so muc 
carbon and become carbonic oxide. 

In the case of the coke-fed furnace already referred to 
n the present communication, it is estimated that the 
carbon as carbonic acid which ought to be found in the 
gases per 20 units of pig-iron is as follows : 


Units. Units, 
Due to ‘the reduction of oxid 
of iron ... oe me = 6.58 
Due from decomposition of 
limestone sia ne 1.64 
oo 8,22 








There was actually found in the gases Units. 
(carbon as carbonic acid) aes ae 6.52 
Deficiency (carbon as carbonic acid) 1.70 
The fixed carbon in the coke per 20 units 
of iron was Seis ote a — 20.40 
Deduct that carried off by carbonic acid 
being resolved into carbonic oxide ... 1.70 
Solid carbon in hearth 18.70 


In the case of the Scotch furnace using raw coal, we 
have the following numbers : 


Units. Units. 
Carbon as carbonic acid, due to 
reduction of oxide of iron ... 6.58 
Carbon as carbonic acid, from 
decomposition of limestone ... 1.81 
— 7.89 
There was actually found of carbon, as 
carbonic acid in gases .,, ae on 4.43 
Deficiency (carbon as carbonic acid) 8.46 
The fixed carbon in the coke per 20 units ae 
of iron was ies sie ae = 22.65 
Deduct that carried off by carbonic acid 3.46 
Total carbon in hearth 19.19 


It will thus be seen that there is no great difference 
(less than half a unit) in the two examples as to the quan- 
tity of carbon which actually reaches the tuyeres for 
fusing the iron and slag; and the difference may easily 
be due to the different conditions attending the operations, 

Now why, it may be asked, should there be so much 
larger a disappearance of carbonic acid in the Scotch fur- 
nace than is observed in the English one? It should be 
observed that the latter had a height of 80ft., while the 
former, which was 74ft. high, was found difficult to 
manage if filled to a greater extent than 85 per cent. of 
its working capacity. This difficulty arose from the con- 
tents hanging, no doubt owing to agglomeration set up by 
the coking of the raw coal. 

One of the sources of economy of a lofty furnace is the 
increased period of time during which the ore is exposed 
to the reducing agency of carbonic oxide, at a tempera- 
ture below that which suffices to have carbonic acid de- 
composed by carbon. Such, I apprehend, is the cause of 
the disappearance of carbonic acid in the older furnaces 
used in Cleveland. Thus, while in one of 80ft. in height, 
we may have 6.52 units of carbon per 20 units of iron, as 
carbonic acid, in a furnace of 48 ft. there would be only 
5.47 units, 

Such may have been the cause of the loss of carbonic 
acid in the Scotch furnace using raw coal ; but I think it 
highly probable that its disappearance may be partly due 
to the presence of the hydrogen emitted by the coal. In 
justification of this supposition I venture to quote certain 
experiments undertaken with a view to throw some light 
on the question before us. 

One hundred parts of limestone, containing 43.61 per 
cent. of carbonic acid, were placed in a heated tube, and 
over it, during thirty minutes, a current of hydrogen 
was passed. At a temperature of bright redness about 
one-half the carbonic acid was resolved into carbonic 
oxide. The oxygen separated combined with the hydro- 
gen, and the resulting water was found to correspond 
with the oxygen lost by the acid. 

This reaction, however, is not one which would account 
directly for a disappearance of carbon at the tuyeres, but 
the watery vapours generated might react on the fuel, 
carrying off carbon, and again setting the hydrogen free. 
The main question, however, is to determine, as nearly as 
we can, the weight of carbon actually present in the gases 
at the tuyeres. There are certain disturbing causes, 
which time prevents my entering upon at present, but 
which render this ascertainment one of some difficulty. 
An analysis was made of the gases of the Scotch furnace 
with the following results: 100 volumes contained 1.40 
of carbonic acid, 32.96 of carbonic oxide, 2.60 of hydrogen, 
and 63.04 of nitrogen, 

Adopting the nitrogen as the basis of computation—i.e., 
89.77 units by weight of this element as present for each 
20 units of iron—the carbon present works out to 20.64 
units for this quantity of iron, instead of 19.19, as com- 
puted previously. 

As having a direct bearing on the question before us, 
let us assume (which we are safe in doing) that the com- 
bustion of the hydrogen and hydrocarbons contained in 
the Scotch splint coal would suffice for their own expyl- 
sion, and that of the oxygen and water, without an is 
of the fixed carbon. According to the analysis, we should 
have from 100 parts of the splint coal, omitting the 
sulphur, 58.83 of coke (53.41 fixed carbon, 5.42 ash), of 
which 100 parts would contain 91.63 of carbon, .50 water, 
and 7.87 of ash. The quantity of heat required to smelt the 
iron made in the Scotch furnace, using the splint coal as 
coke, instead of raw coal, may be thus estimated : 


Class I. 
Fusion of slag (same as for- 


Calories Calories, 


merly given) ... ey = 10,054 
Decomposition of water in 

blast (taken as before) 3,162 
Expulsion of carbonic acid in 

minerals ree ime 55 4,044 
Decomposition of carbonic 

acid in minerals _... se 4,192 
Evaporation of water in ore 

and coke ; ‘s sa 550 





— 22,002 


Class IT. Calories; 
Reduction, &c., same as in _ 
preceding statement sie 52,561 
Class ITT. 
Carried off in escaping gases, con- 
sidered as having a temperature of 
about 450 deg. Cent. (842 deg. Fahr.), 
say... ee eas aes ee 9,000 
83,563 


The heat evolved by burning one part of carbon to car- 
bonic acid and 2.28 to carbonic oxide, with air heated to 
427 deg. Cent. (800 deg. Fahr.), is as follows : 





Calories, 

1.0 carbon to carbonic acid x 8000 = 8,000 

2.28 yy 9 99 oxide x 2400 = 5,472 

8.28 13,472 

Hence one unitof carbon gives i? = 4,107 
Heat in blast, estimated per unit of 

carbon eh ees ase ews 480 


Total heat evolved by each unit of 


carbon a 4,587 


Now the total heat required for the process, when using 
coked coal, is 83,563 ; 


5O RAC 
Hence 83,568 = ...18,22 units of carbon per 
4,587 20 units of iron 
Add to this the carbon found 
in 20 units of the iron <a 460 


Total carbon per 20 units of 
iron... eee eee ae oe 


This 18.92 units is equal to 20.65 units of coke, contain- 
ing 91.63 per cent. of carbon; but the coal actually used 
in the furnace (42.39 units per 20 units of iron) contained 
22.64 units of fixed carbon, and was in consequence equal 
to 24.70 units of coke having the composition supposed. 

According to this view of the process there is a distinct 
waste of 3.72 units of carbon (22.64—18.92), when using 
coal in the blast furnace in its raw state. It must be re- 
membered, however, that the chief source of the loss 
arises from the lower quantity of carbonic acid found in 
the gases at the Scotch works, and that it has been found 
impracticable to employ furnaces sufficiently high to 
insure as large a percentage of carbonic acid as when coke 
is the fuel employed. 

Be it also remembered that the computation just made 
deals with the question from a purely heat-evolving poin 
of view, whereas it is the commercial aspect of the two 
modes which must determine the selection made by the 
ironmaster. 

The 3.72 units of carbon, or say 4 units of splint coal, 
when reckoned as hundredweights, are not worth in the 
market above ls. 6d. If it were sought to coke like coal 
before using it in the blast furnace, the interest on the 
money expended in ovens, and the wages, would amount 
to more than this sum for every 20 units (hundredweights) 
of iron made.* 

In the blast furnace, when raw coal is used, a loss of 
fixed carbon has been shown to ensue by the solvent 
action on this substance exercised by carbonic acid. In 
the ordinary coking oven a similar waste takes place from 
another cause, viz., the unavoidable presence of atmo- 
spheric air in the oven itself. This takes place to the ex- 
tent of about 10 per cent. of the fixed carbon in the coal; 
which loss represents on each ton of iron almost exactly 
that incurred in the blast furnaces when employing the 
ceal in the raw state. This, of course, only adds to the 
greater economy stated to be derived from not having to 
make use of the fuel in the form of coke. 

There is a still further circumstance in favour of em- 
ploying raw coal in smelting iron. We have seen that 
whether coked or raw, in a heat-giving point of view, 
there is not much to choose between the two; that while 
about 4.cwt. of coal per ton of iron are wasted by inferior 
oxidation in the furnace, the same quantity is lost in the 
coke oven. In the former case, however, we have, in 
addition to the inflammable carbonic oxide of the escap- 
ing gases, about 7 cwt. of combustible gases which are 
useful for other purposes ; whereas in the coke ovens but 
a very small percentage of these remains over, after satis- 
fying the requirements of the process of coking itself. 

Any comparison, however slight, between the use of raw 
coal and coke in the blast furnace, would be very imper- 
fect unless some notice were taken of the recent experi- 
ence in condensing the tar and ammonia given off by coal, 
whether it is distilled in the coke oven or in the iron 
furnace, 

There being few varieties of coal which can be used 
coked or raw indifferently in smelting iron, it is almost 
useless to compare the conduct of the same coal under the 
two named conditions. Under these circumstances, a 
comparison will be attempted by considering the elements 
of calculation as they present themselves to us in actual 
experience. For this purpose I will select the coking 
coal of South Durham, and contrast it as a source of 
ammonia and tar with the coal used raw in the Scotch 
furnaces. 

In such coke ovens as are employed for the purpose in 

uestion there is practically no waste of fixed carbon, the 
distillation being performed in a closed retort of fire- 
brick. If we assume that 224 cwt. of coke are consumed 


Jas 


* Tt is assumed that coal used in the raw state is suit- 
able for the manufacture of coke, which is not generally 
the case. This, however, does not affect the main object 
of the present paper. 
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er ton of iron, we have, according to the analysis of 
Routh Durham coal formerly given, a trifle under 30 cwt. 
of raw coal required to furnish the coke for each such ton 
of metal. Estimated from the figures in the analysis just 
referred to, for each ton of iron made the coke ovens will 
have to provide means for separating the tar and ammonia 
from about 74 cwt. of gaseous matter. 

In the Scotch furnaces using raw coal the weight of the 
gases is of course very much larger, because, besides that 
they contain the volatile constituents of the coal, all the 
fixed carbon of the coal is burnt, which means a very 
large admixture of atmospheric nitrogen. Instead, there- 
fore, of having 74 cwt. of gases to deal with in the coke 
oven, for each ton of iron made with the coke produce we 
have almost exactly 170cwt. In other words, and speak- 
ing roughly, instead of having 20,390 cubic feet of gas to 
contend with, the furnace gases emitted by a furnace 
using raw coal will occupy about 260,167 cubic feet, or 
something like thirteen times the space occupied by the 
volatile constituents of the coal in the process of coking.* 

Under such a condition of things, it is almost needless 
to say that the condensable products accompanying the 
distillation of 30 ewt. of coal in a coke oven must be more 
easy of collection than the same products from 42 cwt.. of 
raw coal burnt in a blast furnace. 

Assuming that the ammonia, by far the most valuable 
of these products, owes its origin exclusively to the 
nitrogen contained in the coal, the two varieties of coal 
we are considering, South Durham and Scotch splint, are 
about equal in this respect; the former containing .91 
and ie latter .94 per cent. Inasmuch, however, as fully 
one-third more coal is used in the Scotch furnace than in 
the English, we have in the former case to deal with a 
proportionate increase in the ammonia generating sub- 
stance, viz., nitrogen. So far, however, as my inquiries 
lead me to form an opinion on the subject, there is no 
more ammonia and tar obtained from a ton of coal dis- 
tilled by Sir J. W. Pease and Co. in the Simon-Carve’s 
oven, than is obtained by the Messrs. Baird from the coal 
used in the blast furnace. This would, if true, indicate 
that the yield of ammonia is not affected either by the 
increased difficulty attending its condensation as it leaves 
the iron furnace, or by the known action of ammonia on 
oxide of iron. 

The sulphate of ammonia obtained in each case was 
about 20 lb. per ton of coal distilled; the alkali of this 
was considered worth 2s, 3.84d., reckoning the sulphate 
as being worth 15/, per ton. The tar was worth 1s. 10d., 
making together 4s. 1.84d. The labour and depreciation 
represents about 1s., leaving 3s. 1.84d., or say 3s. per ton 
of coal used as such. 

In the analysis of escaping gases from the Scotch fur- 
nace using splint coal, the amount of ammonia was such 
as to represent 12.32 1b. of this alkali per ton of iron, or 
5.81 lb. per ton of coal. This corresponds very closely 
hens ammonia in 20 lb. of the sulphate, which weighs 
5.15 Ib. 

On the other hand, the quantity of nitrogen in the fuel 
employed is sufficient to generate about 27 lb. of ammonia 
per ton of coal; so that 20 1b. of sulphate of ammonia 
represents only about 19 per cent. of that capable of 
being yielded from the coal were all the nitrogen expelled. 
Mr. William Foster, in a paper recently read before the 
Institution of Civil Engineers, pointed out that the 
nitrogen in coal, when distilled in a closed vessel, was 
thus disposed of : 

11 to 18 per cent. takes the form of ammonia gas or its 

compounds, 

.2 to 1.5 per cent. takes the form of cyanogen. 

48 to 66 per cent. remains behind in the coke, 

21 to 36 per cent. is not accounted for, 


These results point therefore to the possibility that the 
present quantity of ammonia (20 Ib. of sulphate) obtained 
from each ton of coal may be susceptible of a considerable 
increase, 

Twelve or fourteen years ago I published the result of 
some experiments which te ath | as much as 47 lb. of 
ammonia being present in coke furnace gases for each 
ton of coke consumed. More recently the experiment 
was repeated ; but upon this occasion there was a mere 
trace of this alkali. 

The demand that exists for nitrogenous compounds for 
agricultural purposes invests the subject with an im- 
portance entirely national in its character. This will 
attract an increased amount of attention; but stopping 
short of what is possible, and having regard to what has 
actually been achieved, we have more than twelve million 
tons of coal used by our blast furnaces alone, and pro- 
bably capable of yielding substances worth at present 
value nearly two million pounds sterling per annum, 








ON THE CONSUMPTION OF FUEL IN 
LOCOMOTIVES. + 
By M. Grorces Mantr, Engineer of the Paris and 
Lyons Railway. 

Dvrinc the past twenty years a great advance has been 
made in regard to economy of fuel in steam engines, In 
Inarine engines remarkable results have followed from the 
general use of compound cylinders and surface con- 
densers ; for whereas their consumption was formerly 
from 3 Ib, to 44 lb. per indicated horse-power per hour, 
it has now been reduced to about 2 lb., and sometimes 
even less.¢ Equally good results are obtained with Cor- 





* The volumes of the two sets of gases are calculated 
for a temperature of 0 deg. Cent. (832 deg. Fahr.) If the 
temperature were about 480, which is more nearly correct, 
the volumes just given would be nearly doubled. 

_t Paper read before the Institution of Mechanical 
Engineers at the London Meetin 


~See paper by Mr. F. C., Raden, ENGINEERING, 


Vol, xxxii., pp. 179, 185, and 212, 








liss engines. This progress in economy of fuel has led to 
the endeavour to effect a corresponding reduction in loco- 
motives. But, before the ordinary build of locomotives 
so long in vogue is abandoned, their exact consumption 
ought to be ascertained. Generally it is measured in pounds 
per mile; but that mode is not a convenient one for com- 
parison, because it takes no account of gradients, weight 
of train, speed, and train resistance, all of which are so 
variable that the bare statement of consumption per mile 
is of scarcely any value. The only proper way of reckon- 
ing the consumption, so as to admit of comparison under 
different circumstances, is in pounds per horse-power per 
hour ; and this is accordingly the method described in the 
present paper, as applied to locomotives under ordinary 
working conditions. 

There is a general impression that locomotives consume 
as much as from 44 lb. to 54 Ib. of fuel per horse-power 
per hour. With a view to dispel this very prevalent 
error, the author can quote experiments made by him 
during the last few years, which show an average con- 
sumption in good locomotives of 3.35 lb,, when the horse- 
power is measured by the work done at the circumference 
of the driving wheels, and of 2.91 lb., when it is measured 
by the indicator diagrams; the fuel being of good quality 
and the firing done with care. Comparing this with the 
marine engine consumption of 2} lb. per indicated horse- 
power, it is seen that locomotives are much more econo- 
mical than is usually supposed, considering that they 
work non-condensing, while marine engines enjoy the 
great advantage of condensation. 

The author’s first experiments on this subject, made in 
1877 on the line between Rive-de-Gier and St. Etienne in 
the department of Loire, gave a consumption of 2°90 lb. to 
3.24 lb. per indicated horse-power per hour ;* other experi- 
ments confirming this consumption were also made on a 
longer length between Alais and Langeac on the Nimes and 
Clermont line. These results, which were widely criti- 
cised, led M. Hirsch, professor of steam engineering at 
the Ecole des Ponts et Chaussées, to request that the 
experiments might be repeated in his presence. Fresh 
trials, which may be considered official, were accordingly 
made with him on the 18th, 20th, and 21st of July, 1882, 
on the Mont Cenis line between St. Jean de Maurienne 
and Modane, with the ordinary trains. The average con- 
sumption was again found to be 2°90 lb. per indicated 
horse-power per hour. In these experiments neither 
indicator nor dynamometer of any kind was used, such 
delicate instruments being liable to give rise to errors. 
Indicators especially occasion considerable errors through 
the oscillations of the piston-rod and spring, and in 
general give accurate results only from stationary engines 
working at slow speeds. 

The following are the particulars of the three days’ trials, 
which it is hoped will successfully clear the locomotive 
from the imputation of wastefulness in consumption of 
fuel. 


JvuLy 18, 1882.—EXPERIMENT WITH ANZIN PATENT FUEL. 

Choice of Line.—For experiments of this kind the 
writer generally chooses a steep rising gradient, because 
the work performed by the engine can then be easily and 
accurately calculated. It then consists of two portions: 
first, the work due to the train resistance on a level, and 
secondly, that due to gravity on the incline. Onasteep 
rising gradient this latter portion becomes much the more 
important, while it can always be determined with ac- 
curacy, being the product of the total weight of train and 
engine, multiplied by the difference in level between the 
two ends of the incline ; whereas the calculation of train- 
resistance on a level is always subject to slight errors, 
arising from variations in the circumstances of wind and 
weather. Hence the steeper the incline up which the 
engine takes the train, the greater is the accuracy with 
which the work done can be calculated. In this way the 
engine duty can practically be determined without the 
use of either indicator or dynamometer of any kind. The 
portion of line selected for the trials was the length of 174 
miles between St. Jean de Maurienne and Modane 
stations on the Mont Cenis line; the gradients are 1 in 
100 to 1 in 35, rising towards Modane, which is 1709 ft. 
above the lower station; the average gradient is 1 in 534. 

Choice of Train.—The train chosen was a passenger 
train starting from St. Jean de Maurienne at 12.21 noon, 
stopping only once on the way, at St. Michel, for three 
minutes, and reaching Modane at 1.25 p.m. ; the average 
speed being accordingly 17.40 miles per hour. The 
engine, built from the designs of the writer’s father, the 
late Ernest Mari¢, had eight wheels coupled, and its prin- 
cipal dimensions were as follows : 


ee § Diameter ‘ ti 213 in. 
Cylinders (Stroke. se 8 op 
Wheels, diameter 4ft. 1§,, 
sq. ft. 
. ne 
Heating surface ‘ —— 55 cs Ronen 2149.7 
Firegrate area de 22.39 


Boiler pressure "128 Ib. per sq. in. 

The weight of the train, ascertained with the greatest 
care, was 163.58 tons, the particulars of which are given 
in the tabular summary appended: engine, tender, and 
carriages were all weighed accurately on weighing ma- 
chines. 

Calculation of Work Done.—If calculated at the cireum- 
ference of the driving wheels, not in the cylinders, the 
work done is exclusive of the engine friction, and is given 
by the following formula : 


Work done = W xl xr+Wrxa. 


Here W =total weight of train, including engine and 
tender, = 163.58 tons = 366,409 lb. ; ¢ = distance run = 
17.334 miles=91,536 ft. ; 7» = co-efficient of resistance = 


~ * See “ Revue des Chemins de fer,” July, 1881. 








Pry = in the present case, or 93 lb. per ton; h= height 
3) 
of train’s ascent = 1709 ft. 
x & will be explained further on. 
232.5 
foregoing values : 

Work done = 366,400 x (91,536 x a z + 1709) 

= 366,400 x (394+1709)=770,600,000 ft.-Ib. 

Of this work the portion due to the resistance on a level 


amounts to only i aw or barely one-fifth, while 


The choice of the co-efficient 
Substituting the 


gravity absorbs the remaining four-fifths. Hence an 
error of as much as 10 per cent. in the co-efficient of re- 
sistance occasions only 2 percent. in the calculation of the 
work ; while even 20 per cent. error in the co-efficient 
causes only 4 per cent. error in the result. Although, 


therefore, the co-efficient here taken of may be 


232.5 
open to criticism, it is clear that it may be considerably 
modified without sensibly affecting the calculation of the 
work done. This constitutes the principle on which the 
author’s trials have been based; whereby he has been 
enabled to arrive at an accurate determination of the 
work done, without the use of either indicator or dyna- 
mometer of any kind. Theonly objection to the method 
is that it applies only to moderate speeds, inasmuch as 
high speeds would be dangerous on the curves of a moun- 
tain line. 

Consumption of Fuel.—To ascertain correctly the con- 
sumption of fuel, the author employed a different method 
from that ordinarily followed in locomotive trials. The 
general plan is, after lighting the fire and getting up 
steam, to note the pressure shown by the gauge, and the 
height of the water-level, and to estimate the quantity of 
coal then on the grate. The trial is then made, and is so 
arranged as to end with the same pressure and water-level 
as at starting; and the coal remaining on the grate is 
again estimated. The correct consumption is arrived at 
by measuring the quantity consumed on the journey, 
adding what was on the grate at starting, and subtracting 
what remains at the end. Unfortunately it is impossible 
to determine correctly the quantity of burning fuel on the 
grate; and in consequence the calculated consumption 
almost always involves a serious error. This is one cause 
of the discrepancies met with in statements of fuel con- 
sumption. 

In the author’s trials the above source of error has been 
completely avoided by the following mode of procedure. 
The engine tried had already made one journey that 
morning, so that it was in steam, with a pressure of 46 1b. 
per square inch, before lighting the fire for the experi- 
mental trip. The water-level was 5.16in. above the mean 
line. The firegrate was cleared of every particle of fuel 
from the previous journey. The tender was loaded with 
1 ton, or 2205 lb., of Anzin patent fuel in bricks, and 
119 lb. of wood was served out for lighting the fire. The 
wood was included as fuel in reckoning the actual con- 
sumption, and was taken as equivalent to not more than 
44 lb. of coal ; the total supply of coal would therefore be 
2249lb. Steam was quickly got up, and shortly after- 
wards the engine was coupled to the train in St. Jean de 
Maurienne station, and proceeded thence up the incline 
to Modane. The trip was made with the engine working 
in the ordinary way, with 128 lb. steam. cut off at 19 per 
cent. of the stroke. Professor Hirsch, and M. Bazire of 
the locomotive department, accompanied the author on 
the engine. The firing was so managed as to have no 
coal at all left on the grate on reaching Modane. The 
steam pressure was then found to be 20 Ib. per square 
inch, and the water-level 4.49 in. below the mean; the 
datum level in the locomotives of the Lyons Railway 
being not the actual low-water line, but a mean level 
below which the water may fall without danger. The 
water-gauge was of course observed while the engine was 
itself on the level portion of the line in the station, the 
line running level through every station on this railway. 
The coal remaining in the tender weighed 1133 lb., which 
would show a consumption of 2249-1133=1116 lb., if the 
boiler had been in exactly the same state after the trip as 
before ; but no skill could succeed in securing the same 
steam pressure and the same water-level as on lighting 
the fire. A slight correction has therefore to be made in 
the coal consumption, to allow for the difference in 

uantity of heat contained in the boiler before and after 
the trip. 

Correction for Difference of Heat in Boiler.—Calculating 
first the quantity of heat contained in the boiler on 
lighting the fire, and secondly the heat remaining in it 
after the trip, the difference converted into pounds of coal 
will be the correction to be made in the weighed consump- 
tion of 1116 lb., to give the true consumption. 

Firstly, at the time of lighting the fire, when the water- 
gauge stood at 5.16 in. above datum, the quantity of 
water in the boiler would be 1571 gallons or 251 cubic feet, 
as ascertained from the dimensions given in the tabular 
summary appended. The temperature corresponding with 
the steam pressure of 46 Ib. is 293 deg. Fahr. The weight 
of water therefore, allowing for its expansion, would be 
14,506 lb. ; and this, at the temperature of 293 deg. Fahr., 
would contain 3,436,000 heat units, reckoning from the 
temperature of the air at the time, which was 59 deg. 
Fahr. The metal of the boiler, weighing about 20 tons, 
would contain about 1,175,000 heat units. The heat in 
the steam may be neglected. Hence the total quantity 
of. heat contained in the boiler at the time of lighting 
the fire, above the air temperature of 59 deg. Fabre 
would be 4,611,000 units. 

Secondly, the heat remaining in the boiler after the 
trip, estimated in the same manner, would amount to 
3,143,000 units. 

The difference, or 1,468,000 units, is therefore the ad- 
ditional heat expended during the trip. As the weight of 





ENGINEERING. 


[May 9, 1884, 








TABULAR SUMMARY 


OF EXPERIMENTS. 





ITEMS OF EXPERIMENTS. 


July 18. 


Patent Fuel: 
Anzin. 


July 20. 
Patent Fuel : 
Grand’ Combe. 


July 21, 


Patent Fuel : 
La Chazotte. 





Total distance run by train me ae 
Ratio of resistance on level to weight of train 
Difference of level of the two stations.. 
Weight of engine and tender (not loaded) .. 
carriages and vans (not loaded) 


the load on engine and tender 
passengers andmen .. 


goods 
Total weight of train . 


” 
” 
oA 
”» 


- | patent fuel and fagots loaded on tender.. 
| Height of water in boiler (above water-line) 


) 


7 


Before firing 
the boiler at 
St. Jean-de- 
Maurienne 


a 


Fuel remaining on tender .. os ea os 
Pressure in boiler (above atmospheric pressure) Ib. 
ty in water in boiler (above or under water line) 


After 
arrival 
at 

odane. 


= 


Weight of metal in boiler os es = 

Capacity of boiler, water being at water-line 

Diameter of cylindrical shell .. ak am 

Total length of boiler .. ai os 

Distance from water-line to top of boiler : 
Horizontal surface of tanks in tender ee - re ~ 
Work of locomotive measured at circumference of driving wheels 
Apparent consumption of fuel .. os ss os aS ne 


de- 
1enne, 


Yolume of water in boiler .. 
(Temperature of water in boiler 
5 |} Weight of waterin boiler .. 

‘} Units of heat in water 

oe metal ie 
- ~ boiler, total 
(deme of water in boiler .. 


” 


Before firing 


After arrival the boiler at 
St. Jean 


Maur! 


Temperature of water in boiler 

Weight of water in boiler .. 

Units of heat in water 
metal - 
boiler, total 


” 
” 


” 
” 


at Modane. 


Loss in units of heat i 

Corresponding weight of fuel 

True consumption of fuel oe = vi ee vs 
Consumption of fuel per effective horse-power per hour.. 
indicated horse-power per hour 


” ” 


Weight of water lost by tender .. 
Fa ee lost by boiler ., 
Total consumption of water ; 

a * per lb. of fuel 
Weight of dry steam per Ib. of fuel 
Ash in fuel os os ss 
Moisture in fuel 
Calorific power of fuel 


Pressure in boiler (above atmospheric pressure) Tb. per ‘sq. 


ar Ib 
per sq. 


Depth of water withdrawn from tanks during the experiment 


e Ib. 
cubic foot} 
me ft. 


cubic ieee 
deg. Fahr.| 
Ib.| 


.. British unit 
cubic foot! 
deg. Fahr,| 


- xe Ib.) 
.. British unit 


4 ; British ‘units 


91,536 
1 


91,540 91,540 
1 1 


5 232.5 
1,709 
125,076 
176,212 
26,422 


32.5 232.5 
1,709 1,709 


125,076 125,076 
04,800 225,285 
24,738 

5,711 
4,264 


385,074 


24°614 
7,409 
4'575 


366,474 








2,249 
6.28 


+ 5.16 


1,133 


| 
| 
| 
] 


” 
” 


” 





2 


Sapo sae 





SSR 


per cent.| 


— 
> 





dry steam generated per pound of coal consumed was 


found to be 8.08lb., and as each pound of steam at the | 
ressure of 128 lb, per square inch contains 1169 heat units | 


above the feed water temperature of 59 deg. Fahr., the 
boiler would produce in 


units per pound of coal. The additional expenditure of 


1,468,000 heat units during the trip is therefore equivalent | 


to 1551lb. of coal, which, added to the weighed consump- 
tion, gives 1271 lb. as the true consumption of coal for the 


trip. 


Yonsumption of Fuel per Effective Horse-Power per Hour, | 
—The work done, corresponding with the above con. | 


sumption of 1271 1b., was 770,600,000 foot-pounds. Hence 


the coal-consumption per horse-power per hour was | 
= 3.27 lb., the work being the effective | 


$3,000 x 60 x 1271 

770,600,000 ; 
work, i.e. that measured at the circumference of the 
driving wheels. ; ; 

Throughout the foregoing calculation, the only coeffi- 
cient open to dispute is that of the train resistance, which 
has been taken at 555° but it has been seen that even 

o0e.0 


a considerable percentage of error in this coefficient 


would involve no appreciable error in the final result of | 
3.27 lb. consumption per effective horse-power per hour. | 
To get at the consumption per indicated horse-power, it is | 


only necessary to deduct the proper allowance for the 


engine friction; which has been found, in careful experi- | 
ments made by the writer’s father, to absorb at least 12 | 
per cent. of the indicated power, when the engine is in | 
Hence the corresponding con- | 


perfect working order. 
sumption per indicated horse-power per hour would be 
5 ] 
ak X = 
3.27 100 
Consumption of Water and Production of Dry Steam.— 
The consumption of wateron the trip, from the tender 


9 : 
“~= 2.88 lb. as a maximum. 


and from the boiler, was measured with the greatest care, | 


allowing for expansion of the water in the boiler. It was 


found to amount to 11,290 lb., or 8.88 _ pound of fuel. | 
t 


Deducting 9 per cent. for priming, the weight of dry 
steam produced would be 8.08 lb. per pound of fuel. 


Nature of Fuel.—Samples carefully analysed of the | 
Anzin patent fuel, which was used in the trip, —-* 
e | 


6.9 per cent. of ash, and 1 per cent of moisture. 
heating power was found to be 14,600 units per pound. It 
was ascertained by means of apparatus y ewe made for 
the purpose, similar to that used by Ebelmen, 

Silbermann, and Berthelot, in their experiments on the 
heating power of fuel. I t 
which a powdered sample of the fuel, placed in a crucible, 
is burnt in a current of oxygen; the phial is immersed in 


ractice 8.08 x 1169=9445 heat | 


Fabre, | 


It consists of a glass phial, within | 


; & measured quantity of water, and the rise of temperature 
in the water indicates the heat developed by the combus- 
tion of the sample. Cardiff coal was tried in the same 
way by the author, and gave the same heating power; a 
direct comparison can therefore be made between this 
experimental trip and any English trials with Cardiff coal. 
The Anzin patent fuel is in fact composed of 91 per cent. 
of slack, of the same quality as Cardiff coal, and 9 percent. 
of coal pitch, the heating power of which has been found 
by the writer to be equal to that of ordinary coal. — 

Remarks.—During the experiment, the admission of 
steam to the cylinders was for 19 per cent. of the stroke, 
the steam in the waste spaces being included. The valve 

ear was tested by Professor Hirsch himself. The 
ocomotive had not been repaired for a long time. 

It may be objected that the driver probably looked 
| after the fire much more closely than usual, being stimu- 
| lated by the presence of the engineers. This may be, but, 
| on the other side, the following circumstances were un- 
| favourable to economy of fuel : 

1, During the firing up, the locomotive gave out some 
| heat to the atmosphere as usual; this loss of heat was 
| equivalent to about 29 lb. of fuel, according to an experi- 
ment made for that special purpose, 

2. In the last few minutes of the trial, the engine was 
running with a very low pressure, which was necessary 
in order to arrive at Modane without any fuel on the fire- 
grate; hence the engine was working during these 
minutes in unfavourable circumstances, 


EXPERIMENTS MADE THE 20TH AND 21st JuLy, 1882, 

The author, with Professor Hirsch, made two other 
experiments of the same kind as the first; on the 20th 
July with patent fuel from Grand’ Combe, in the Gard 
coal basin, and on the 21st July with patent fuel from La 
Chazotte in the Loire basin. The results were almost 
exactly the same. A tabular summary of the three 
experiments is appended, in which all the figures may be 
seen ataglance. The experiments were all made with 
the same driver, the same engine, and the same kind of 
train. It will be noted that they were made in July, that 
| is to say, in the middle of summer. In winter the con- 
sumption of fuel is about 10 to 15 per cent. higher, on 
account of the loss of heat to the atmosphere. The 
author considers that this loss of heat might be diminished 
if the clothing of the boiler were better—a point which 
| assuredly is susceptible of improvement, especially in cold 
countries. 

CoNCLUSIONS. 

The author has proved that with a good locomotive and 
: good driver the consumption of fuel and water is as 
| follows; 





Ib. 
3.27 
2.88 
8.88 


Consumption of fuel per effective horse- 
power per hour 
Consumption of fuel 
power per hour 
Ratio of consumption 
sumption of fuel... eas a ate 
Ratio of dry steam produced to fuel con- 
sumed ... oe fe aes “wes OR 

Professor Hirsch attributes these satisfactory results to 
the following causes : 

1, The total heating surface of the boiler is very large 
compared to the grate surface (96 to 1); so that the boiler 
absorbs the heat of the gases very completely, 

2. The cylinders of the locomotive are very large 
(according to the late M. Marie’s system); so that the 
grade of expansion is high. 

3. The locomotive was very well looked after, which is 
an impcrtant point in economy of fuel. 

The author may also refer to some experiments made 
by M. Regray, chief engineer of the Eastern Railway of 
France: they were made with an indicator on a new 
ovum, giving diagrams at the highest speeds, without 
the errors of the ordinary indicator. M. bau, on this 
system, takes the diagrams at some distance away from the 
locomotive itself ; the indicator is in a special van, with 
several dynamometers, speed indicators, &c. This van 
was shown at the Electric Exhibition in Paris, and 
obtained one of the highest prizes. 

M. Regray made a few experiments on consumption of 
fuel in express engines, hauling express trains; the result 
was 3.01 lb. per indicated horse-power as an average, and 
2.48 asthe minimum. This is a very satisfactory veri- 
fication of the author’s result, viz., 2.88 per indicated 
horse-power. It is important to notice that these very 
close results have been arrived at by two methods as 
different as they could possibly be. 

The fuel employed in M. Regray’s experiments was not 
patent fuel, but ordinary small coal from Bascoup in Bel- 
gium. 

These satisfactory results confirm what the author’s 
father always maintained, namely that locomotive en- 
gineers ought to use large heating surfaces and large 
ae he always built his own locomotives by that 
rule. 

The author has thus endeavoured to prove that loco- 
motives are not so imperfect as engineers generally believe, 
as regards economy of fuel. Assuredly the locomotive is 
a very simple form of engine; but simplicity is of great 
importance with the very high piston speed of locomotives. 
That speed however is very favourable to economy in fuel 
(contrary to the opinion of some engineers), because it 
diminishes the leakage of steam and the condensation of 
steam during admission. A locomotive working witha 
very slow piston speed is not so economical as with a high 
speed. Express engines give better results than moun- 
tain engines, as is seen by M. Regray’s experiments, 
where the consumption attained the very low figure of 
2.48 lb. per indicated horse-power under the best circum- 
stances. 

The author has no intention of implying that loco- 
motives will not be improved—in fact he proposes to 
indicate further on the probable directions of improve- 
ment; but, before abandoning the ordinary system, he 
thought it would be interesting to make exact experiments, 
giving the consumption of fuel per horse-power. Com- 
parative tests with the various kinds of new locomotives 
ought to be made, and with the same accuracy. Unfor- 
tunately different drivers, working in the same circum- 
stances, and with the same kind of locomotive, show con- 
sumptions of fuel varying from 10 to 20 per cent., accord- 
ing to their skill; this is a serious difficulty in making 
such comparisons between various systems of locomotive, 


‘per indicated horse- 


of water to con- 


COMPARISON OF PracTICAL RESULTS AS TO CONSUMPTION 
WITH THEORETICAL RESvULTs. 


The author will now compare the practical results i? 
consumption of fuel with the theoretical results given by 
thermodynamics, This will give the measure of the im- 
— which remains to be made as regards economy 
of fuel. 

Efficiency of Boiler.—We have seen that the boiler gives 
8.08 lb. of dry steam for 1 Ib. of coal, at 1281b, per square 
inch pressure. Now 1 lb. of water at 59 deg. Fahr. requires 
1169 units of heat to make 1 Ib. of dry steam at 128 lb. 
pressure ; thusthe boiler absorbs 8.08 x 1169=9445 units 
of heat for each pound of fuel, whose calorific power is 
14,600 units as stated above. 


The efficiency of the boiler is therefore 9445 


14,600 
That is to say, the boiler utilises in practice 65 per cent. of 
the heat given out by the combustion of the fuel; and 
loses 100 -65=35 per cent. This loss is due to the follow- 
ing causes: 

1. Loss of heat contained in the gases escaping at the 
chimney. 

2. Loss of heat by conduction to the atmosphere. 

3. Loss of heat by the presence of some little air in 
excess of that needed for combustion. 

4. Loss of heat by the escape of a small proportion of 
carbonic oxide, not burnt into carbonic acid. 

5, Several minor causes. 

It is remarkable that the total loss of heat should be 
only 35 ~ cent. with so many causes of waste. 

One of the best improvements that can be applied to 
locomotives is the heating of the feed water with the 
exhaust steam. MM. Kirchweger, Mazza, Chiazzari, 
and Korting have designed several apparatus for that 

urpose ; none of them have been a practical success, 
but the author hopes the want will be supplied before 
ong. 

Efficiency of the Locomotive (Boiler and Engine to- 


= 0.65, 
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gether ).—The quantity ot work which a steam en, ine can 
theoretically give out for one unit of heat* depends: | 
On the temperature corresponding to the boiler 
pressure. 
2, On the temperature of the condenser. 
The maximum of work given by one unit of heat is: 


772 x t= Ts 


T, + 461.2" 

Here 772 is the mechanical equivalent of heat ; 

T, is the temperature corresponding to the boiler 
pressure ; Aree 

T. is the temperature of the condenser, which, in steam 
engines without condensation, is the temperature of boil- 
ing water ; 

461.2 is the number of degrees below zero of the abso- 
lute zero of thermodynamics, 

Applied to the present case of the locomotive, the for- 


mula gives; — 
13 % nee ed 

72 x 3554 461.2 
That is to say, under such conditions, a theoretical steam 
engine would give 136 foot-pounds of work for one unit of 
heat. In practice we have seen that the locomotive gives 
1 indicated horse-power per hour, or 1,980,000 foot-pounds 
for 2.88 lb. of fuel, giving 2.88 x 14,600 = 42,450 units of 
heat. Thus the locomotive (boiler and engine) gives prac- 


tically ee = 46.6 foot-pounds for one unit of heat. 


36. 


The efficiency of the locomotive (boiler and engine) is 
46.6 or 
= 0.35, 
od 

Efficiency of Engine alone.—The efficiency of the engine 

alone is clearly equal to bse = 0.54. That is to say, the 
65 

mechanism of the locomotive, receiving steam and giving 

out work, gives 54 per cent. of the work which a theoreti- 

cally perfect engine should give in the same circumstances. 

The loss of work is 100 —54 = 46 per cent. This is due 

to the following causes: 

1. Loss of work from the expansion of steam in the 
cylinders not being quite complete. 

2. Throttling of the steam on entering or leaving the 
cylinders. 

3. Back pressure of the steam during the return stroke. 

4. Imperfection of the valve motion. 

5. Condensation of steam during admission. 

6. Leakages of steam, and several minor causes. 

Such are the many causes of loss of work in the engine 
proper. The resulting efficiency of 54 per cent. is 
assuredly not so good as the efficiency of the boilee, which 
is 65 per cent. ; still a loss of 46 per cent. is not very re- 
markable where so many causes contribute to produce it. 

Comparison with a Corliss Engine.—The author made a 
similar investigation with reference to a boiler and engine 
on the Corliss system, with condensation. The power 
was measured by an indicator; the consumption of fuel 
was also measured, and the results were as follows : 

Pressure in boiler, 5.5 atmospheres. Temperature, 
313 deg. Fahr. 

Pressure in condenser, 0.9 atmosphere. Temperature, 
111 deg. Fahr. 

Consumption of fuel per indicated horse-power, 2.01 Ib. 

Ratio of dry steam evaporated to fuel consumed, 8.5. 

Calorific power of fuel, 14,500 

The efficiency of the boiler and of the engine, compared 
with the theoretical results of thermodynamics, has been 
calculated, with the following results : 

Efficiency of boiler, 64 per cent. 

Efficiency of mechanism alone, 53 per cent. 

These results are almost exactly the same as with loco- 
motives, which give, as we have seen : 

Efficiency of boiler, 65 per cent. 

Efficiency of mechanism, 54 per cent. 

That is to say, the locomotive, compared to a theoretical 
locomotive, is quite as good as a Corliss condensing engine 
compared to a theoretical engine working as a Corliss 
engine. 

The author concludes that the locomotive is not so bad 
as engineers generally believe, as regards economy of fuel. 

The general conclusion is that locomotives are not 
capable of much improvement as regards economy of fuel, 
unless the pressure in the boiler can be increased. When 
the improvements in material and construction will allow 
the use of higher pressures, then a notable economy will 
be easily so in proportion to the increase in the 


therefore 


Oya 


expression ——'~_—2._, 
T,+461.2 
But ia that case the author considers it will be neces- 
sary to employ compound cylinders or more complicated 
valve gear, in order to obtain the best utilisation and 
pes expansion of the steam. 

n concluding this paper, he wishes to add his tribute 
of admiration to those English engineers who have done 
so much for the existence and improvement of railways. 
To George Stephenson we owe the locomotive in its pre- 
sent form, the excellence of which, as regards economy of 
fuel, is still worthy of admiration ; while another eminent 
English engineer, Mr. Webb, is now carrying out a re- 
markable series of experiments with the view of bringing 
it to its greatest possible degree of perfection. 





Steet Rais in New Soutn Wates.—It is stated from 
Lithgow, on what is considered trustworthy authority, 
that the Irondale Coal and lron Company will tender for 
a portion of 150,000 tons of steel rails required by the 
Government of New South Wales. 





* See. “4 Manual of the Steam aoe and other 
Prime Movers,” by W. J. Macquorn Rankine: London, 
1876, p. 343, 
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4455. Gas and Petroleum Engines: H. J. Haddan, 
London. (M. V. Schiltz, Cologne). [6d. 18 Figs.]—One or more 


suitably formed metallic vaporising surfaces are placed in each 
combustion chamber B, and stand on detached supports of non- 
conducting material, se» as to vaporise the petroleum injected 
with the air on these surfaces, and thus form a fresh charge, which 
is exploded for producing the next stroke. The combustion cham- 
bers are made easily accessible by means of doors U opening in- 
wards and attached by bridles, the joints being made tight by 
packing. The petroleum engine is started and worked by means 
of an internal furnace or lamp established in the first combustion 


loo 











chamber and lighted from the outside. The lamp is supplied with 
a suitable fuel, and is surrounded by the vaporising plates. The 
speed of the engine is regulated by means of the conical valve K 
depressed by the action of the ball governor. The valve rod is 
made tight by screwing it in several pairs of spring plates of thin 
metal. The pressure in the tank necessary for injecting water 
into the cylinder is obtained by connecting the lower part of the 
cylinder with the upper part of the water tank, which part is also 
connected with the petroleum tank. The ignition is effected by 
means of the slide valve V. In order to prevent the mixing of the 
coal gas and air drawn in by the — S, an elastic balloon is 
placed inside the pump, and is provided with separate valves, the 
coal gas being admitted to the balloon and air into the cylinder. 
(September 18, 1883). 


4460. Electric Cables and Apparatus or Devices 
Connected therewith: A. J. ult, London, (J. B. 
Hyde, Brooklyn, U.S.A.) [8d. 20 Figs.]—The leaden sheath is 
formed with three concave sides and approximates in cross section 
to an equilateral triangle and has an insulated conductor em- 
bedded in each angle, two of which are rounded so that they can 
be distinguished from the other. The lead is solidified by passing 
it through pressure rollers as the cable emerges from the reels. 
The lead may be coated with a non-conducting adhesive medium, 
the outer surface of the lead being roughened. Two sections of 
cable are united by denuding the conductors, and placing on 
one end of the cable a leaden tube ; a pes r tube is passed over 
the ends of the conductors which are soldered to the tube; the 
lead tube is then drawn over the joint and a melted insulating 
material poured in. An insulating adhesive coating consists of a 
mixture of finely pulverised dry pasty matters, resinous gummy 
or pitchy matters, and distillates or residues from petroleum. 
The cable may be X shape in cross section. The apparatus for 
making the cables is described and illustrated. (September 18, 
1883). 


4491. Construction of Tramways or Railways: 
R. L. Urquhart, Edinburgh. [8d. 40 Figs.)—Blocks or 








slips are laid on one or both sides of the rail, and are secured by 
bolts, keys, or cement. The rail is formed with a rib projecting 
from it laterally so that the blocks when brought into position 








produce the necessary grooves. Referring to the illustration, the 
steel slips @ are laid on both sides of the rails b. The slips are 
formed with roughened horizontal flanges c, and their lower edges 
rest upon the flanges e of the tram rail 6, and are held in position 
by paving setts. The holes i admit of the passage of concrete or 
cement. The rib & is rolled upon the side of the rail b, and the 
slips when brought into position produce the necessary groove. 
The rails may be formed with two ribs on one or both sides so 
that the rail can be reversed twice or four times. In a modifica- 
tion, the rail is held in achair, the upper portion of which is flush 
with the roadway. The groove may be produced by two ordinary 
single or double-headed or flange rails laid side by side in ‘the 
chairs, or the top surface of a single rail may be rolled witha 
deep groove. The points consist of fixed gusset pieces at places 
where the block or plates before described could not be con- 
veniently inserted. (September 20, 1883). 


4493. Raising, Supporting, and Lowering the 
Hoods or Coverings of Carriages: R. W. Palmer 
and R. dell, Manchester, and W. Hely, Bath. 
(6d. 2 Figs.}—Jointed struts are pivotted at their lower ends to 
the carriage body, and extensions of these struts are connected 
by links to the front rib of the hood. The struts are hinged to 
the second rib of the hood, the two ribs being pivotted on a 
common centre. (September 20, 1883). 


4526. Tramway or other Road Engines: R. Pea- 
cock and H. L. Lange, Gorton, Lanc. {[6d.] — The 
objects are first to dispose of the exhaust and waste steam and at 
the same time to deaden the heat of the engine, and secondly, to 
provide an automatic speed regulator and brake valve. Referring 
to Fig. 1, a metal pot a is placed on the top of the vertical boiler 
over the vertical flue, and has an annular chamber into which the 
exhaust steam from the cylinders, waste steam from the safety 
valve, &c., is conducted. The annular chamber is heated by the 
escaping products of combustion and forms a superheater for the 
steam. The metal pot is covered by a non-conductor. Recesses 
are formed in the inner ring and projections on the outer ring of 
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the annular chamber. The valve t is placed between the cylinders 
and the steam regulator, and shuts off the steam automatically, 
and beyond the control of the driver, when the engine exceeds a 
certain rate of speed which can be determined by a governor. 
It opens again automatically when the speed is reduced. This 
valve also admits steam automatically to the brake cylinders. 
Fig. 2 shows the passage to the brake cylinder closed and the 
passage to the power cylinder open. The steam passes through 
the chamber i and valve j. The governor, when the speed is too 
great, admits steam through the pipe A and hole / to the piston 
m which closes the valve j, and a groove n comes opposite the pipe 
hand admits steam to the brake cylinder. A second groove p 
exhausts the steam from the brake cylinder. An independent 
brake valve is provided for the driver. (September 21, 1883). 


4547, Apparatus used in Connection with the Dis- 
tillation of Tar or Oil, &c.: F. Lennard, Shoreham, 
Sussex. (6d. 7 Figs.]-—A tank rectangular in plan, and more 
or less arched at the top, is provided with valves at the bottom for 
drawing off the contents. A number of wrought-iron pipes 
are supported within the tank, and are connected together in 
series by bends. In a modification the tank is divided by a false 
bottom, the lower chamber being divided by partitions stretching 
from top tobottom, and from one side to nearly the opposite side 
alternately. The hot pitch is run into the tanks, and tar or oil is 
forced through the pipes, and is highly heated by the pitch. 
(September 24, 1883). 


4550. Apparatus for Making Illuminating’ Gas: 
M. Schwab, Manchester. (Partly J. Overhof, Dortmund, 
Prussia). (6d. 7 Figs.|—A generator for a regenerative furnace 
is constructed with asolid arch, contracting walls, and a sloping 
bottom, and has a longitudinal central chamber situated above it, 
and openings in the sides for distributing the heated gas of com- 
bustion. Referring to the illustrations, the grate of the generator 


A is formed of a horizontal portion 5 and inclined sides b', consist- 























ing of bars hooked at their upper ends and resting on horizontal 
bars r placed in recesses in the side walls. The side walls of the 
generator are vertical and closer together at the rear than in the 
front, and they carry a solid arch. The bottom f of the generator 
pa ag upwards. Anopening d is made at the rearend of the 
arch, the gasses passing into the distribution chamber e from 
which they pass by lateral openings o to meet the heated air 
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before passing around the retorts. The gases mixed with air 
out through openings and rise to the top of the settling 
chamber between the rows of retorts, and then pass downwards 
between the outside rows of retorts and through the passages h to 
the main flue Z, heating the fresh air in the passages J. The air 
and gas passages are constructed with special shaped bricks. 
(September 24, 1883). 
4559. Steam Boilers: F. H. F. Engel, Hamburg. 
(A. Donneley, Hamburg). (6d. 17 Figs.}—The furnace is com- 
ed of two or more rows of upright tubes, the ends of which are 
in communication with the water space either directly or by inter- 
mediate pipes. The tubes form an upright basket for the reception 
of the fuel, which is burnt from below, the heating gases passing 
through the open spaces between the hinder row of tubes to the 
flues or boiler tubes. The front row of tubes may be replaced by 
bars or by a perforated wall. (September 24, 1883), 


4560. Machines for Breaking Iron: W. R. 
Lake, London. (7. A. Blake, New Haven, Conn., U.S.A.) 
(6d. 2Figs.}—This comprises upright converging jaws, one of 
which is stationary and the other having a vibratory movement 
imparted to it. One jaw is provided with two vertical bearing 
points, and the other with an intermediate bearing point, the two 
sae being distant from each other less than the length of the pig. 
Referring to the illustration, at one end of the bed A is an upright 











aw divided into two parts B, each having a vertical rib C on its 
face, the distance between the two ribs being less than the length 
of the pig. A space or recess is left between the two parts. The 
second jaw E is hung upon an axis G and vibrates within the 
sides F, ‘fhe jaw is vibrated by means of eccentrics onthe driving 
shaft and the usual toggle levers and toggle block M. A spring S 
serves to retract the jaw. The workman stands in the recess be- 
tween the two parts B, and drops the pig over the stationary jaw 
as indicated by dotted lines. (September 24, 1883). 


4569. Paper - Fol: Machinery: R. Cundall, 
Bradford. (8d. 16 Figs.)}—The machines are constructed with 
two sets of self-acting deliveries, either of which can be employed 
while the other is at rest, consequently a four-fold machine can be 
employed as a three-fold machine. A screw is operated by a 
ratchet wheel and catch for gradually lowering the table as each 
fold is placed thereon, and when a given number have been placed 
on the table a bell or indicator is operated. Each alternate set of 
sheets is set further on the table than the other sets. The adjust- 
able stops or gauges are moved backward and forward by two or 
more screws operated by bevel wheels and a cross shaft. Bars or 
bearers are placed under each length of tape upon which the paper 
travels. (September 25, 1883). 


4578. Dynamo-Electric Machines: W. P. Thomp- 
son, Liverpool. (R. J. Sheehy, New York, U.S.A.) (6d. 7 
Figs.}—The generator is constructed with a number of field pole- 
pieces arranged in a series of alternating polarities, and is pro- 
vided with intermediate armatures between adjacent pole-pieces 
and exterior armatures against the outer faces of exterior pole- 
pieces. The current from the outer armatures is utilised for 
exciting the field magnets. The driving power is communicated 
from a main shaft to the independent armature shafts through the 
medium of friction gearings, which may be independently operated. 
The length of all the conductors in each of the several bobbins of 
any armature are arranged to be simultaneously increased or re- 
duced to compensate for changes in the external circuit. Fig. 1 
shows the arrangement of the field magnets and armatures and 
the method of driving the armatures, and Fiz. 2 shows the con- 
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struction of the armature. The armature consists of an annular 
series of coils L, each constructed with a hollow rectangular soft- 
iron core M. Each core is constructed in four sections fitting 
together with their edges projecting slightly beyond the opposite 
sides of the coils, and forming tenons fitting into apertures in 
horizontal girders supported by soft-iron cylinder heads O fixed to 
the armature shaft d. A soft-iron plate P is placed beneath each 
coi], and is supported in grooves in the heads O. Space is left be- 
tween the coils and the heads O and plates P to allow of the 
circulation of air. The commutators each consists of a metallic 
disc S faced upon one side with compressed paper or other 
insulating material. Curved metallic segments are secured 
upon the insulated surface of the disc by studs which serve to 
separate the segments from the disc and allow air to circulate 
between the two. The segments form rings concentric with the 
axis of the shaft, each ring consisting of two diametrically opposite 
segments. The outer terminals of diametrically opposite coils are 


connected to the opposite segments of each ring; the inner ends 





series of contacts on an insulating disc U carried by an iron sup- 
porting disc. The circuit closers, for connecting their inner ends, 
each consist of a wheel having four teeth or projections, two of 
which, di trically opposite each other, are of non-conducting 
and non-inflammable material. This four-armed wheel is pivotted 
at its centre to a spring-conducting arm rigidly supported from 
and in connection with a traveller. The conducting teeth of the 
wheel have their extremities rounded and fit into recesses in the 
face of the contact point. The sleeve X is moved longitudinally 
by the small electro-motor V, screwed shaft and lever W, and 
engages the short arms of a series of levers Y, the insulated 
long arms of which operate upon the travellers which slide in 
guides and carry the circuit closers. When the collar X is moved 
forward the circuit closers make contact with the innermost con- 
tact points, and when the collar is moved in the opposite direction 
the circuit closers make contact between the successive contact 
points and the guide rails, eliminating the layers in succession. 
The guide rails corresponding to diametrically opposite armature 
coils are connected together. The insulating teeth enter be- 
tween adjacent contact points and prevent an electric discharge 
from taking place between the adjacent points when the contact 
between one of the conducting arms and one of the points is broken. 
The cord supporting the weight for adjusting the motor isattached 
toa conicaldrum. One revolution of the motor shaft causes the 
circuit closer to be moved from one contact point tothe next. In 
order to render the motion of the shaft intermittent, an arm onthe 
motor shaft carries a cam which passes between and separates two 
spring plates. In a modification the commutator and circuit 
closer are combined ; each lever Y isa conductor, and is pivotted 
in a non-conducting support. These levers are surrounded by an 
annular series of metallic contact segments which are in contact 
each with one lever. The outer terminals are connected together, 
and the connection between the opposite guide arms are severed. 
(September 25, 1883). 


4579. Engine Direction Indicators, &c.: C.Stout, 
Liverpool. [6d. 7 Figs.}—The spindle 1 hasa Y shaped screw 
thread 2, terminating in grooves in planes at right angles to the 
axis of the spindle. The spindle carries an ordinary governor 
which causes a stud, when the speed of the shaft is sufficient, to 
enter into the thread 2. The other end of the lever is a flat 
spring 9, secured to a socket 10. The spring causes the end of 
the lever to take its central position when not pressed into the 














grooves 2, The lever makes contact in its extreme positions 
with one of, the spring stops 12, and completes an electric current 
to the coils 13 or 14 which operate the strikers of different 
toned bells and also a pointer. In a modification the shaft is 
caused to carry round a friction clutch in one or the other direc- 
tion. A pendulum is arranged between the two coils 13 and 14, 
and carries at its lower end a quadrant operating a spindle carry- 
ing a pointer. (September 26, 1883). 


4585. Galvanic Batteries, &c.: A. W. Warden, 
London. [6d. 2 Figs.|—The cells of the battery are connected 
near the top and at the bottom with longitudinal pipes of glass or 
ebonite leading one to a reservoir and the other toa receiver. 
The reservoir supplies the cells by gravitation, and the exciting 
liquid is raised from the receiver to the reservoir by pumping. 
The pumps are actuated by an electro-motor consisting of a well- 
balanced soft iron beam connected at its extremities with the 
piston-rods of the pumps and of one or more electro-magnets 
arranged on each side of and immediately belowthe beam. These 
magnets are placed, by means of a commutator, alternately in the 
current of the battery. In a two-fluid battery there are two 
reservoirs and two receivers, one reservoir and one receiver being 
in connection with each pump, (September 26, 1883). 


4586. Bracket for Seats, Shelves, &c.: A. Barker, 
London. [6d. 3 Figs.|—The bracket consists of two parts 
sliding telescopically one within the other, the outer ends being 
hinged to a seat orshelf, and to the wall or floor. (September 26, 
1883). 

4597. Disengaging Hooks: L. E. Liardet, London, 
{6d. 11 Figs.}—The hook consists of two parts, an upper and a 
lower, pivotted together at one end, the pivot being carried by one 
part and passing through an inclined slot in the other. The 
upper part is separated from the two side arms of the lower part 
of the hook, and is coupled at one end by a pin joint to the upper 
end of one of these arms and made to catch under a projection at 
the upper end of the other arm, in such manner that when the 
lower part is upheld, the upper part can drop, and also move side- 
ways, so that if itis again turned upwards its end will pass clear 
of the projection. (September 27, 1883). 

4599. Valve for Determining Intermittent Flow of 


Fluids: J. Imray, London. (A. Kaiser, Freiburg, Switz.) 
(Sd. 25 Figs.}—The valve is flexibly connected to a tumbling 
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weight so that the excess of pressure below theval _ first actuates 
the flexible connection so as to move the tumbling weight over 





of the layers of these two coils are connected to opposite radial | toa certain point, after which the weight, in tumbling, effects the 


opening of the valve. The illustration shows one construction of 
valve. The valve @ rests upon the raised seating b so as to close 
the opening. The liquid passes, through openings in the valve 
beneath the flexible diaphragm attached to and inclosing its up: 
ward cylindrical extension. A rod d is attached to the diaphragm 
and is linked to the arm of the tumbling weight ¢ pivotted at /, 
and having its centre of gravity atg. A stop h limits the motion 
ofthe weight. When the pressure on the upper side of the dia- 
phragm is released, the pressure on the underside will cause the 
valve to open, (September 27, 1883). 


4605. Apparatus for Retarding and Sto 
Ships, &c., to Prevent Collisions or other accidenns 
J. Love, London. [6d. 4 Figs.)—The apparatus comprises 
four or other number of hydraulic cylinders with a solid piston to 
each cylinder having a screw or nut at one end, witha pin and two 
cup leathers to each. Water under pressure can be admitted 
through stop valves and pipes to either end of each cylinder. The 
outer ends of the rams are connected to blocks sliding in guides, 
(September 27, 1883). 

4606. Bulwarks of Ships or Vessels: C. Grey, 
Glasgow. (6d. 3 Figs.)—Storm netting is fixed when required 
over the ordinary bulwarks upon stanchions or supports provided 
for the purpose. (September 27, 1883). 


4620. Construction of the Flues of Steam Boilers: 
G. Rowland, Stalybridge, Cheshire. (4d. 1 Fiy.}—The 
flues are constructed ofa series of arched or bulged rings or sections 
provided with flanges at their ends, by means of which they are 
rivetted together. (September 28, 1883). 


4623. Hoes, Spades, &c.: D. Smith, Wolverhamp- 
ton. [6d. 17 Fgs.}—The object is to produce, by means of 
rolling, blanks (the blades of which shall have nearly their finished 
dimensions) with lumps or thickened parts thereon, from which 
the eyes may be formed, or with shanks, to which the sockets are 
afterwards welded. (September 28, 1883). 


4624. Apparatus for Purifying Smoke from Steam 
Boiler Furnaces, &c.: J. Griffiths, Weobley, Here. 
ford. {[6d. 4 Figs.)—The smoke is caused to pass through 
water ejected from one or more perforated pipes in the form of 
spray orin a series of small jets, so that the solid particles of the 
smoke will be carried downwards by the water whilst the injurious 
gaseous products are arrested and retained by the water. (Sep- 
tember 28, 1883). 

4682. Levels, Theodolites, &c.: H. Darwin, Cam- 
bridge. [6d. 5 Figs.}—A longitudinally shifting lens is attached 
to a frame guided by four feet bearing on the external cylindrical 
surface of thetube. The circularly shifting tube or its frame is 
mounted so that four feet thereof bear on the cylindrical surface of 
the post or axis around which it turns. (October 2, 1883), 


4699. Apparatus for Drying and Cooling Sugar, 
&c.: C. A. Day, London, ((. M. Newall, Philadelphia, 
U.S.A.) [8d. 14 Figs.J—The sugar is subjected to heat and 
agitation in one machine, and is then transferred to a second 
machine and subjected to further heat and agitation. Referring 
to the illustrations, the substance is passed from the floor w 
through a pipe y into adrier X, and thence from a second floor to 
a second drier X!, which is covered, and air passed through the 
chamber in a direction contrary to that in which the substance is 


























propelled. 


) The drum of the drier X is composed of an annular 
series of tubes secured at one end to and communicating with the 
interior of a hollow head, caps being attached to the opposite 


ends of the tubes. 
the larger tubes, 


A small tube open at both ends is fixed within 
A lining of copper or sheet metal isemployed to 
close the spaces between the tubes. Steam is admitted to the 
head, and passes through the pipes. The drier X! is made of sheet 
iron, and is provided witha combined stirrer and heater consisting 
of a tube in which are screwed a number of hollow spirally- 
arranged blades. The substance is propelled along by the blades 
which consist of wrought-iron tubes closed by welding at their 
outer ends, (October 3, 1883). 


4713. Concentrating and Vanning Apparatus: 
P. M. Justice,London. (The Frue Vanning Machine Com- 
pany, Detroit, Mich., U.S.A.) [6d. 9 Figs.J—This relates to that 
class of apparatus employed in treating crushed or fine minerals 
or ores, in which the lighter particles are washed away and carried 
off in the tailings, while the metallic particles are collected or con- 
centrated for subsequent amalgamation or other treatment. 
(October 4, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








JAPANESE Rattways.—The Tokio and Yokohama line— 
forty miles in length—begun in 1872, was the first railway 
completed in Japan. The next line was begun in 1874. 
It was from Kobe to Otsu, by way of Osaka to Kioto, 
and is 58 miles long. The Tsuruga and Nagahma line, 
recently finished, is 41 miles in length. The Tokio and 
Mayebashi line is 81 miles long, but is not yet all in opera- 
tion. Several other lines are in course of construction. 
The Tokio and Yokohama line cost 607,734/. The whole 
expenditure on Japanese railways to June, 1883, is re- 
turned as follows: Toku and Yokohatna, 607,734/. ; Kobe 
and Otsu, 896,845/. ; Osaka and Kioto, 563,569/.; Kioto 
and Otsu, 157,229. ; and Taruya and Horonai, 157,032. ; 
total, 2,382,4097. The traffic receipts for the year ending 
June, 1883, were 358,5107. The working expenses were 
151,876. The net receipts were 206,634/.; or something 





over 83 percent. on the capital invested. 
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MACHINE TOOLS.—No. XIII. 
By J. Ricwarps. 
DetacHABLe Toon Ponts. 

Among the many improvements in metal cutting 
that have been attempted during twenty years past, 
detachable tool points have a prominent place. The 
“e principle,” so to call it, of these devices is applied 
to a greater or less extent throughout all machines 
for working metal, wood, stone, and other materials, 
and its success, to view the matter generally, varies 
with the stress to be endured by the edges or acting 
surfaces. ~ 

In wood cutting, for example, when the strain is 
not great, nearly all implements operate with de- 
tachable tools, perhaps all do that are propelled 
by power—augers, knives, chisels, and saws, and 
so forth. The strains are so light, even in the 
case of what may be called percussive machines, 
reciprocating mortising machines for example, that 
detachable tools can be employed, and do not even 
require an ‘‘abutment” at a right angle to the 
force. Tapered shanks inserted in cylindrical 
sockets answer for mortising machines, and these 
have the most severe duty among wood-cutting tools. 
In working stone, also, detachable tool points are 
in 10st cases essential, because of the rapid wear of 
the acting edges or surfaces. 

Apart from the difticulty of holding such points 
under heavy stress, another condition that has had 
much to do with their use, is the amount of work 
and consequent cost of preparing the tool points. 
The less the cost of preparation, the greater the 
saving and success. 

Taking the crushing of quartz stone for example ; 
in the common stamp mill the dies or wearing parts 
are ready for use when cast at a foundry, requiring 
no fitting, and representing no more than the value 
of the metal and of casting it. In nearly all cases 
wherever the dies, or other acting surfaces, de- 
tachable points they may be called, have required 
fitting or other preparation that much increased 
their value, the method has failed. This rule will 
be found to apply throughout stone- working machi- 
nery, especially that for crushing. Cast iron, worth 
from 9s. to 12s. a hundredweight, has succeeded, 
while tempered steel, ground or shaped to particular 
forms, has failed to fill the required conditions. 
The matter, as before intimated, seems to depend 
upon the two conditions of stress and cost of re- 
moval, or, as we might say, strain and wear. In 
metal working the same rule will apply in the case 
of cleaving tools, or those acting on the principle 
of a wedge. 

There can be no doubt of the superiority of solid 
tools in so far as their strength and more convenient 
dimensions are concerned. No ‘‘built up” tool can 
have the same strength within certain dimensions 
that a solid one can, but the expense of maintenance 
is such that solid tools are out of the question in 
many cases. In planing and turning there is great 
difficulty in fastening detached points so as to resist 
the severe strains that have to be endured, and still 
permit easy removal. There has also been an 
equal difficulty in avoiding the increased dimensions 
that detachable points render unavoidable. Still, 
upon the whole, there has been a constant gain, 
and much promise of greater success in future. 

The principal success in the employment of de- 
tachable tool points for metal cutting has been in 
England, owing in some measure, no doubt, to the 
method of holding tool bars in lathes, planing, and 
other machines. In America it is common even in 
the largest machines to pass the tool through a 
mortise in a ‘‘ tool post,” the depth of the tool 
being from two to two and a half times the thick- 
ness. When the strain falls on the deep section, and 
when tools are made from solid bars, there is much 
in favour of the mortised tool post, especially for 
small machines, but for the larger class of machines 
it is in every way inferior to the broad clamp, the 
square tool bar, and detachable points. 

In the very interesting and useful paper on de- 
tachable tool points published in ENGINEERING some 
time since,* Mr. Smith has pointed out the various 
advantages that arise from detachable tool points, 
the accuracy of shape, unskilled sharpening, finer 
material, and so on. The matter would scarce 
require further notice at this time, except that the 
essay referred to dealt with particular modifications 
of such tools rather than the general subject. The 
methods illustrated certainly have the warrant of 
success, and as before remarked there is reason to 





* See ENGINEERING, vol, xxxv., pp. 352, 416, and 495, 





believe that a much wider application is to be 
expected. 

Among the more obvious conditions relating to 
such tool points may be named : 1. The tool points 
being made as small as possible, it is desirable that 
the cutting forceshould fall lengthwise and not trans- 
verse to the tool points ; in other words, that the 
tools work ‘‘endwise,” their lower angle forming 
one side of the piece as, in Fig. 84. 2. When so 
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mounted the tools cannot be held by friction 
alone, or by clamps that grip the parallel sides of 
the tool, some kind of positive ‘‘abutment” being 
required behind the tool to resist thrust. 3. That 
both a solid abutment and clamping are required to 
give rigidity necessary in heavy cutting. 4. That 
the cutting strain upon the tool should tend to 
fasten it more firmly in the stock or supporting bar. 

For operating on flat surfaces, as in planing and 
shaping machines, with a clearance angle of 3 deg. 
to 4 deg., the supporting stocks are necessarily 
weak at a, Fig. 85. This is unavoidable when 














the grinding face is on the top angle, and demands 
that the stocks be of the strongest material. The 
same thing applies in respect to the sides at ee, 
Fig. 86. For turning, the support beyond the tool 
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Fig. 87. 
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at a, Fig. 87 can be stronger, but the width is as 
objectionable as in planing, and the best way is to 
make the stocks of the strongest forged steel. 
Their first cost will be more, but in their case 
material should be reduced to its smallest dimen- 
sions. 

Figs. 88 and 89 are drawings of some tools re- 


Fug. 88. 














cently designed by the writer for using points of 
Mushet steel, 4 in. by ? in., and intended mainly 
for roughing cuts. The method of fastening shown 
is perhaps the best one ever invented, and 
aside from a somewhat clumsy appearance, fills 
all the required conditions. The tool points 
need no preparation except cutting from a bar. 
When inserted they are stopped at the required 
position ; they have an end abutment against the 
nut at.a, and are fastened more firmly by the cut- 
“ a and can be instantly removed or re- 
placed. 

It may also be noticed that points of almost any 
section can be employed. For cutting screw 
threads, as shown in Fig. 89, these tools give ex- 
cellent results. It will not be necessary to refer 
to the many inventions relating to tool points. 
Such inventions seem to grow up periodically, 
especially in America, but without claims that have 








brought them into use. The serrated cutter and 
wedge, as shown in Fig. 91, or in other form sub- 
stantially the same, is most frequent; but such 
puints require too much preparation and are not 
likely to come into use. 


Fig I. 








Taking into account the various conditions in 
respect to resisting thrust, clearance, the strength 
of the stocks, and so on, there seems much in 
favour of bending the tool points to a curved form 
as shown in Fig 92. This would permit a stronger 





Fig. 32 








section for the stock at a, and the cutting thrust on 
the line ee would fall at an angle of about 10 deg. 
against the tool seat at c,so that the friction caused by 
the set screw x would prevent the tool from slipping 
under ordinary strains. This arrangement, which 
is no more than a suggestion, provides, as all the 
previous cases, for grinding the tool points on their 
front or cutting side, and the profile of shape extends 
the whole length on the bottom side. 

If, however, the profile is ground on the tool, 
and there is often an advantage in this, then a stock 
as shown in Fig. 93 can be employed, and this 
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after all may become a common arrangement for 
detachable points. 

The change from solid forged tools to those with 
detachable points will be favoured by the present 
custom of grinding shapes as required, and as work- 
men may deem most suitable for their purposes. 

The adoption of arbitrary shapes for tool points 
would of course lead to a regular system, and dis- 
pense with skill in sharpening tools, but the inno- 
vation would at this time be met with considerable 
opposition from workmen, a circumstance that, 
whether reasonable or not, must be taken into 
account. In mounting points as in Fig. 93, the angle 
at a would become the constant one, instead of ¢ as in 
the previous cases, but as both these angles could 
be modified by grinding, to suit the kind of work 
being done, and as the tool points would be plain 
pieces without other preparation, a workman could 
be supplied with a large number shaped to suit 
various requirements. The matter seems to re- 
solve itself into the proposition, that to hold 
detachable points the strain must be transverse 
to the tool in such a degree as will prevent it from 
slipping when fastened by some simple clamp. 
Also, that a fixed angle at the bottom or cutting 
face, does not have enough strength in the 
stocks between the tool and the piece being planed. 
The subject offers a field for improvements, and 
these will no doubt come as attention is directed to 
the matter. It wants more “logic” and less ‘‘ in- 
genuity.” Speaking of ‘‘logic’ Iam well aware 
that in a strict sense the term is not applicable to 
mechanical matters, still there seems to be a proper 
use for it as applied to one method of investigation, 
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Improvements in the processes and machines em- 
ployed in engineering manufactures are made to a 
great extent, by the application of observed ex- 
pedients coupled with conjecture, commonly called 
ingenuity. Smaller but more important results 
come from exact demonstration, while a third and 
larger share comes from logical inference, as it 
may becalled. Deductions thus made, considered 
as intellectual efforts, whether applied to mechanical 
tools or moral principles, are equally logical, and in 
this view it is claimed that more logic and less in- 
genuity would be an improvement in many branches 
of engineering industry. 








CANADIAN PACIFIO RAILWAY. 
No. V. 
MontREAL TO CALLENDAR. 

Tue section of the Canadian Pacific Railway ex- 
tending from Montreal to Ottawa, 120 miles, was 
purchased from the Quebec Government, having 
been constructed as part of the Quebec, Montreal, 
Ottawa, and Occidental Railway, together with 
four short branch lines aggregating 42 miles. In 
previous numbers of ENGINEERING (see vol. xxvi., 
pages 62, 182, and 228), this line was described, 
with plans and details of the bridges, then just 
completed ; but since the date of those papers 
the Quebec Government and the Canadian Pacific 
Company have so much improved the work, to fit 
it for its present position as the terminal division 
of the Transcontinental line, that it is practically 
a new road. Prominent amongst these improve- 
ments is the extension of the railway from its 
then terminus at Hochelaga, outside of the city 
of Montreal, to its present convenient depot. 
This station, although not yet complete, is most 
advantageously placed near to the business part of 
the city, and close to the wharves of the ocean 
steamers, a spacious quay alone separating the 
platforms from the water side. The course of the 
railway after leaving the depot is for some distance 
parallel tc the river, and gradually rising above the 
water level to the lower part of the harbour, 
whence turning inland and northward it reaches in 
little over a mile the old Hochelaga terminus, 
devoted principally to the freight department and 
the repairing shops. The company are now erecting 
at this point a very complete locomotive and car 
establishment, capable not only of keeping in 
repair the working plant of this divison of the road, 
but also for the construction of their new engines, 
of which for some years the company will require a 
considerable number. 

The Quebec Government Railways, when dis- 
posed of to their present owners, were divided into 
their two original sections, the line from Montreal 
to Ottawa being sold to the Pacific Company, 
whilst the longer railway from Quebec to this line 
at St. Martin’s Junction, 12 miles from Montreal, 
became a part of the Grand Trunk system, and com- 
pulsory running powers were givento this latter com- 
pany for their trains from St. Martin’s to Montreal 
to enable them to reach the city. This arrangement 
was not, however, agreeable to either party, and 
the Grand Trunk naturally wishing to concentrate 
all their Montreal traffic at their own station at 
the west end, built a new road at the back of the 
mountain joining their main line about four miles 
west of their Montreal Station. The island of 
Montreal, where it is crossed by the Pacific Rail- 
way, is about eight miles wide to the point where 
the Sault aux Recollets Bridge carries the line over 
the first branch or arm of the Ottawa River, which 
divides the island of Montreal from Isle Jesus. The 
Grand Trunk Junction is about a mile south of this 
bridge, whilst St. Martin’s Junction, where the 
Quebec line comes into it, is nearly four miles to 
the north of it, on Isle Jesus. This five miles of 
road is therefore for the present common to both 
systems. When the arrangements are complete 
the Quebec trains will run direct into the Bonaven- 
ture-street Station of the Grand Trunk, whilst the 
through freight will be carried past Montreal by 
the junction line at the back of the city. 

At Ste. Rose, 17 miles from Montreal, the 
second and larger branch of the Ottawa is 
crossed, and on its north shore is the pretty village 
of Ste. Therése, with a beautiful French college, 
conspicuous from the trains, and the quaint Norman 
houses embosomed in delightful orchards, and 
screened by luxuriant shade trees. The two Ottawa 
bridges passed over, the one of four, the other of 
six spans, are both of the same construction and 
built by the same contractors as the Batiscan and 





St. Maurice boridges previously described by us 
(see ENGINEERING, vol. xxvi., pages 182 and 228). 
Just before this line came into the hands of the 
Pacific Railway Company a singular accident hap- 
pened at this Ste. Therese Bridge, against which it is 
difficult to guard under the combination of circum- 
stances that all conspired to bring about the catas- 
trophe. Aheavy freight train was crossing the bridge 
when from some unexplained cause, probably a 
broken wheel or axle, one of the cars became de- 
railed at the front end, when the platform of the car 
with its heavy load of perhaps 20 tons was pushed 
diagonally from the track and struck one of the ver- 
tical posts that transmits the compression strain 
from the bottom to the top chord. The foot of 
these posts is a cast-iron socket through which 
passes the pin connexion, which unites the panels 
of the lower chord, the diagonal braces which 
carry the floor beams, and the counter braces, 
a 3in. steel bolt passing through the whole, 
which is accurately bored out to receive it. The 
force of the blow either broke this cast-iron 
socket, or what is more probable, knocked the pin 
or bolt from its position of holding the whole 
together, and these once disjointed, released the con- 
nexion between the members of the bridge and 
destroyed the strength of the structure, the weight 
of the train carrying the whole into the river. 
There are on all the bridges along this line most 
elaborate arrangements for preventing a derailed 
car from reaching or injuring the truss, and by 
guard rails and safety timbers the wheels are pre- 
vented from diverging from the rails more than a 
foot or eighteen inches, nor is it likely that a pas- 
senger car could so far project as to interfere with 
the sides of the bridge, but when the long platform 
cars are thrown from the supporting truck at the for- 
ward end the weight of the train behind nearly 
always pushes them over nearly at right angles to 
the track, and when this happens in passing through 
a truss bridge one side or the other must be endan- 
gered. The platform cars on this line are con- 
structed to carry 20 tons, and are generally 33 ft. 
long over the platform, which is supported by two 
four-wheel trucks. 

Ste. Therése is becoming quite an important 
junction ; three branches to St. Lin, St. Jerome, 
and St. Eustache, turning off 15, 14, and 8 miles 
east, north, and south respectively from this point 
of divergence. These are all, in fact, suburban 
dependencies of Montreal, and to each the opening 
of these branch lines has been a great convenience. 
From Ste. Therése, 19 miles from Montreal, the 
railway follows one of the level terraces along the 
Ottawa River in long straight lengths on its western 
course, and as there is a keen competition between 
this line and the Canada Atlantic on the other side 
of the river, both roads going from Montreal to 
Ottawa, there is some good running done upon both 
sides of the river, in fact, the fastest regular trains 
in America. Both lines are the same length, 120 
miles, and the running time of the express, deduct- 
ing the two stops, is only 24 hours, leaving about 
48 miles per hour as their average speed. 

At Buckingham, 99 miles from Montreal, and 
from there to the Gatineau River, about 116 
miles, the railway crosses the mineral belt of 
land in which phosphate of lime and other 
valuable economic minerals are plentifully found. 
This belt is supposed to average about 20 or 25 
miles in breadth, and commencing in the Rideau 
valley to the south to run in a general northern 
and north-eastern course for 150 or 200 miles. 
Phosphate of lime was worked in Canada as far 
back as 1852, where it was first discovered in 
Burgess township, not far from the Rideau Canal. 
From that date till 1870 it was quarried to a greater 
or less extent, but was no important feature in the 
trade of the country, and when the superficial de- 
posits in Burgess were worked out the trade was 
discontinued, but not before a prejudice had been 
created against the Canadian apatite with the 
English manufacturers as being thought to be much 
harder to grind and more expensive to manipulate 
than the produce of other countries. The dis- 
coveries of 1877 and 1878 on the north side of the 
Ottawa through the country at the back of Bucking- 
ham and Templeton of the mineral in large quanti- 
ties, and over a wide area, renewed and extended 
the industry on both sides of the Ottawa, and as 
capital and skilled labour are being attracted to this 
description of mining, the shipment of phosphates 
has now become an important item in the exports 
of the country. The trade, revived in 1878, has had 
to contend with a many difficulties, principally the 





want of roads, the isolation of the mines, and the 
expense of transportation, besides a number of draw- 
backs that only experience and time could rectify, 
the result being that the quantity sent to market so 
far has not realised the expectations that were in 
the first instance anticipated. In 1880 there were 
only 7500 tons exported ; in 1881 this was increased 
to 10,327 tons ; in 1882 there were 15,556 tons; and 
last year 17,160 tons were sent away. None of the 
mines are working to their capacity, and from one 
reason or another many of the largest deposits are 
at present not worked at all. At present the 
principal supply comes down the Aux Lievres 
River, being put on to the railway at Buckingham 
Station, and a further quantity is shipped off from 
Templeton, 109 miles from Montreal. The Aux 
Lievres is crossed by the railway over a fine iron 
bridge immediately west of Buckingham Station, 
where the picturesque river is seen in one of 
its wildest moods, as it dashes down a_ rocky 
declivity amongst a number of wooded islands, 
Buckingham village is four miles from the 
station up the river, and in that distance the river 
descends by cataract, cascade, and rapid 260 ft. For- 
merly a Hudson’s Bay Company’s trading post for 
furs, it became some years since a lumbering 
centre with two large mills one on each side of the 
second fall, the power being derived from a head of 
nearly 70 ft. in height. From these mills two 
sluices each about four miles in length take the 
boards down to the piling ground on the side of 
the main Ottawa River. One of these is on either 
side of the miserable road with a depth of about 
18 in. of mud, on a substratum of rock and loose 
boulders, and over this all the phosphates and pro- 
duce of the district have to be hauled in the primi- 
tive wagons of the country, which alone seem 
capable of withstanding the vile usage to which 
they are subjected. Above Buckingham village the 
river is navigable for about 20 miles, five or six 
steamers finding regular employment in towing 
down the barges from the phosphate mines and 
lumber rafts, and taking up the supplies for the 
mines. This navigable stretch is terminated by a 
magnificent cataract, called the High Falls, where the 
water leaps down an almost perpendicular wall of 
rock 160 ft. in height. Above this again there is 
another navigable stretch of over 20 miles on 
which a steamer has been placed, but at present no 
minerals are worked above the High Falls, although 
a number of valuable deposits have been discovered. 
It costs adollar to bring the phosphates from the 
mines and tow them to Buckingham village, and 
another dollar, or altogether 8s. sterling, to take 
them from the mines tothe railways. During the 
last season the only three mines that have been 
systematically worked on this river were the 
Emerald, eight miles above Buckingham or a high 
rock to the east of the river, the Union mines, six 
miles further north, and some distance to the west 
of the river, and the High Rock, so far the most pro- 
ductive of the whole, 18 miles above Buckingham, 
and two miles above the Union. The Emerald 
mine has recently been sold by its owner Mr. W. 
A. Allen, of Ottawa, to an American company, who 
are about to largely develop it, and to work it much 
deeper than it has hitherto been opened. So far it 
has been dealt with like a deep open quarry, and 
thousands of tons of the rich green mineral are in 
sight lying irregularly contorted in seams or pockets 
in the pyroxene base rock, in which it is found. 
Close to this mine, but not now working, is the first 
deposit that was opened in this district, the Buck- 
ingham Mining Company’s shaft 180 feet deep, the 
mineral being apparently the same deposit as the 
Emerald, but at a lowerdepth. The phosphate belt 
extends up the valley of the Lievres, on both sides 
of the river, and almost to the Gatineau, which 
crossed by the Pacific Railway on a high bridge 
900 ft. long, four miles east of Ottawa. The 
Gatineau and Lievres, the one 400 miles long, the 
other 300, are two parallel rivers, seldom over 
20 miles apart, and running from the mountainous 
country to the north of the Ottawa, almost due 
south. Both of these rivers will shortly have a 
railway up their respective valleys, as both of them 
run through a district that is full of minerals, phos- 
phate, mica, and asbestos being probably the most 
valuable ones. There are besides, copper and galena, 
and a considerable amount of iron ore was formerly 
mined on the Gatineau, and sent to the States. 
About a mile from the Gatineau Bridge was formerly 
a blast furnace for smelting pig iron, but like most 
of these establishments in Canada the cost of char- 
coal, and the heavy expenses of transportation, 
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—— 
ruined the speculation, and the works are now fall- 
ing into decay. 

‘The Gatineau Valley Railway is chartered to turn 
off from the Pacific Railway at Hull Station, 118 
miles from Montreal, and to run up the Gatineau 
valley to the Desert Village, a thriving settlement 
at the mouth of the Desert River, and up this latter 
valley the road will some day be continued to 
James Bay, the southern prolongation of the Hud- 
gon’s Bay, where in the neighbourhood probably of 
the old Moose Factory, the first and for years the 
principal trading post of the Hudson’s Bay Com- 
pany, will arise the new northern emporium of 
Canada, 450 miles north of Ottawa. There is an 
immense territory surrounding Moose Factory, 
Moosiana, comprising some 300,000 or 400,000 
square miles, about which till lately but little was 
known, but which gives promise of being some 
day ‘valuable. Moose Factory is in the latitude 
of London, and the temperature, though more 
varied, will average for the year round about the 
same as London. ‘To the north of it on the eastern 
shore of the Hudson Bay are large deposits of coal 
and ironstone, whilst further south copper and 
other minerals are known to exist. The forest has 
been in a great measure burnt off by successive 
forest fires, and the ground that once was produc- 
tive has been taken possession of, over large areas, 
by mosses and parasitical plants that impoverish 
the soil, making it wet and peaty ; but that there 
are in this great isolated district some valuable re- 
sources, the testimony of all who have examined the 
country abundantly proves. 

The Aylmer branch also comes in at Hull Station 
from the north-east, eight miles long to the foot of 
Lake Duchéne, an expansion of the Ottawa River. 
From this lake the rapids commence which, almost 
continuous for eight miles, terminate in the great 
Chauditre Falls of the river, at the city of Ottawa. 
This branch is now being extended by means of the 
Pontiac and Pacific Railway, some 70 or 80 miles 
through Pontiac county, to form an outlet for the 
produce principally of the forest and the farms of 
that district, which has not yet been nearly so fully 
occupied as from the good land it possesses and its 
proximity to the city of Ottawa it deserves to be. 
Hull, on the east bank of the Ottawa, opposite to 
the capital, is itself a city, and contains a population 
of over 8000 souls. It is on this side of the river 
that most of the large sawmills are built whose 
operations are on such a vast scale that some of 
them employ directly and indirectly 2000 men, and 
in some of the lumber yards there are often to be 
found prepared for market 30,000,000 ft. of sawn 
lumber in different sizes, ready to be shipped at a 
moment’s notice. 

Crossing the great bridge over the Ottawa, of which 
at the time of its erection, a full description was given 
(see ENGINEERING, Vol. xxxi., page 374), the Pacific 
Railway comes tothe end of its first section in the city 
of Ottawa, 120 miles from Montreal. It is scarcely 
a quarter of a century since the little village of 
Bytown, named after Colonel By, the engineer of 
the Rideau Canal, which here joins the Ottawa 
River and continues its navigation to the foot of 
Lake Ontario, emerged from insignificance, being 
selected by the Queen to be the capital of Canada, 
and became the city of Ottawa. It is now rapidly 
becoming an important railway centre in addition. 
The Pacific Company have practically four lines 
radiating from it to‘Montreal and Aylmer on the 
Quebec side of the river, the main line to the west, 
and their Brockville line on the Ontario side. 
Besides these they will shortly have a fifth im- 
portant line when the Ontario and Quebec Railway 
is open, which gives them a railway communication 
of their own to Toronto, Lake Huron, and the 
west, and they are now working as lessees the old 
Ottawa and Prescott Railway to the St. Lawrence 
and Ogdensburgh. Besides this the Canada Atlantic 
opens up a new district to Montreal and the south, 
the Gatineau valley and the Pontiac lines will open 
up two entirely new and at present isolated 
countries to the north, and at least two other 
chartered railways will probably shortly be com- 
pleted on the Ontario side of the river to the south 
and west. The city of Ottawa itself is fast grow- 
ing in wealth and population, the increasing work 
in the Government offices, the large lumbering 
establishments, and the concentrating railways are 
all adding to its population and importance, whilst 
factories and other permanent establishments are 
gradually increasing its wealth and influence. 

The route forward is by the old Canada Central 
Railway, which became absorbed into the Pacific 


in the spring of 1881 (see ENGINEERING, vol. xxxi. 

pages 136, 190, and 244). In December, 1877, 
the two old roads, the Brockville and Ottawa and 
the Canada Central, which was then a line from 
Ottawa to Pembroke, amalgamated under the latter 
name, and in the spring of 1878 entered into a con- 
tract with the Government to extend their road to 
Callendar, from which place the Pacific Railway 
was to commence, for which work they were to have 
a subvention of 12,000 dols. per mile for 120 miles, 
or 1,440,000 dols. altogether, Mr. Duncan M‘Intyre 
taking a sub-contract from the company to exe- 
cute the work. In 1879 Messrs. M‘Intyre and 
Worthington, after considerable negotiation, com- 
pleted the purchase of the old railway, and as- 
sumed the control. It was then on the 5 ft. 6 in. 
gauge, very much run down, and the rolling stock 
almost worn out. The new owners at once pro- 
ceeded to put the line in order, equip it with new 
rolling stock on the standard gauge, and replace the 
old iron with new steel rails laid 4ft. 8in. apart. 
The works were at the same time pushed forward 
on the extension from Pembroke west, and by the 
end of June, 1880, the rails were laid to Chalk 
River, 21 miles, and the bridge over that river was 
being built. The old rails and rolling stock of the 
wide gauge were used for this work, and after the 
line was ballasted, new steel rails on the ordinary 
gauge were laid down and the line transferred to 
the company. By December, 1880, the line was 
finished to Mackeys, 48 miles, whilst construction 
trains were running 16 miles further. On the 18th 
October, 1881, the railway was officially opened to 
Mattawa, 94 miles from Pembroke, the members of 
the Cabinet and a large party taking their places 
on the opening train. 

The route from Ottawa as now worked runs for 
29 miles over the Canada Central to Carleton Place, 
which is now, however, a very much more impor- 
tant depot than in the old days of the struggling 
pioneer line. The Brockville line, which turns off 
to the south, being connected not only with the 
Grand Trunk as before, but is now continued 
through the town and by a transfer ferry which takes 
the freight cars across the St. Lawrence without 
breaking bulk, with the Utica and Black River Rail- 
way in the State of New York. By this means a new 
and short route is opened directly between Ottawa 
and New York, Boston, and Philadelphia, and in ad- 
dition another outlet is available to Niagara, Buffalo, 
and all the cities of the Union beyond, shorter 
than by the Grand Trunk. On the northern exten- 
sion from Carleton Place, the old Central line is 
followed to Pembroke and forward by the Exten- 
sion Railway to Chalk River, the end of the second 
locomotive division, 126 miles from Ottawa and 246 
miles from Montreal. Pembroke was till lately the 
locomotive division, but the alteration to Chalk 
River was made as a more equitable division of the 
distance and a fairer day’s work for the men. 
The line west of Pembroke closely follows the 
south bank of the Ottawa River, and all the 
way to Mattawa is close toa colonisation road which 
was made by the Ontario Government in connexion 
with the free grants of land laid out through this 
section. Round Pembroke and half way to 
Chalk River the land is pretty good, but as the 
traveller goes west it gradually becomes rougher, 
more rocky, and less valuable. The construction 
of the railway involved in places some very heavy 
work, and one long cutting west of Mackeys, 600 ft. 
in length, was over 20ft. in solid granite. To 
expedite the work, trestling had to be largely re- 
sorted to, over which the trains could work to 
points beyond, leaving the filling up to be com- 
pleted without delaying the work in front. West 
of Bissett’s Creek was a gorge crossed in this way 
400 ft. long and 130 ft. deep, one of six in the same 
locality nearly as formidable. All ‘of these were 
filled up as solid embankments before the line was 
transferred to the company. 

Mattawa is a pretty little village of yesterday. 
Here the great River Ottawa majestically sweeping 
down from the north, for itis here 500 miles from 
its source, is joined by the Mattawa from the west in 
a broad beautiful sheet of water from whence the 
combined stream continues its eastern course 
towards the ocean. On the point of land between 
the two rivers, the Hudson’s Bay Company built a 
fort, which still remains surrounded by their re- 
serve, whilst the village clustering round the rail- 
way station is on the south side of the Mattawa. 
It has already a population of 1000, and as this 
will always be the place where the lumbering 








supplies of the Upper Ottawa will leave the rail- 





way and take to the more primitive canoe, besides 
being the very paradise for tourists and sportsmen, 
this place will always have a steady permanent 
business of itsown. There are already two saw- 
mills erected here, and it is still a moot question 
whether as railways are extended towards the great 
forest, sawmills will not work nearer to the source 
of their business, and send their sawn lumber by 
the railway rather than logs by the water. The 
lumbering on the Ottawa is an immense business ; 
and it is estimated that the total cut of timber in 
this valley for the season of 1883 was not less than 
800,000,000 ft., board measure, over 1,000,000 
tons weight of boards. This is exclusive of the 
enormous quantity of railway ties or sleepers, 
telegraph poles, fencing, and other special timber 
that is procured to an enormous extent upon some 
of the tributaries of the great river. 

After leaving Mattawa the country somewhat 
improves in appearance, and some very good farms 
are already dotting the landscape. Over this country 
the road was pushed rapidly, and by August of 1882 
Callendar was reached, or rather the point 120 
miles from Pembroke, where Callendar was to be, 
and where the Pacific Railway proper was to begin, 
but as the whole system was now merged into one 
concern this is now only a roadside station of very 
unpretending importance. By the end of the year 
the rails were laid to the North Bay of Lake Nipis- 
sing, 19 miles west of Callendar, 118 miles f:om 
Chalk River, and the end of the third locomotive 
division into which the whole road is cut up for the 
convenience of working. 


TESTING DYNAMO MACHINES. 
(Concluded from page 374). 

Kempe and Ferguson’s Electrical Revolution 
Counter.-— The metal frame F F F F (Fig. 5), 
into which is mounted the whole mechanism, is 
arranged within a wooden casing. In the frame 
F F are fitted seven pinions a, b, c, d, e, f, g; to 
each of the pinions b, c, d, e, f, gis fitted a small 
cam 0; and to the pinions c, d, e, f, q is fitted a 
multiplying wheel having ten times as many teeth 
as the pinions. These multiplying wheels do not 
gear into the pinions as in other counters of similar 
construction, but are free of each other. Upon the 
frame FF is fixed, free to move, a second frame 
A A, which carries five wheels h, i, k, 1, m; these 
five wheels are of the same size as the multiplying 
wheels, and are so arranged as to connect the 
five multiplying wheels and the seven pinions 
with each other. Whenever the instrument is in 
operation, the magnet M attracts and releases its 
armature, and the escapement lever L actuates the 
ratchet wheel R, and so sets the pinions a in motion; 
the counter will thus act as any ordinary electrical 
counter. We shall now describe the very ingenious 
mechanism by which the pinions), c, d, e, f, g, with 
their pointers, are placed at zero. 

On turning the shaft H by the handle the cams C! 
and C? fixed to the shaft, are brought into action. 
The cam C' pushes the frame A A to the right, 
causing it to recede from the main set of pinions, 
since the two pins p and p? are fitted into the frame 
A A, and slide in the Y-formed recess x x in the 
frame F F. Thus the main set of pinions and 
multiplying wheels are disengaged and become free. 
On further turning the handle the second cam C? 
becomes engaged in the bar B B. This bar has 
seven recesses in which, when at rest, the small 
cams 0, 0, 0, 0, 0, 0 can turn unhindered; but, 
whenever this bar is pushed by the cam C? to the 
left, the small cams 9, o will be forced to turn, so 
that their flat parts slide upon the bar B B, and 
thus place the pinions and the pointer at zero, 
as shown in Fig. 7. On further turning the handle 
H the cam C' disengages itself from the frame A A, 
and the bar B B is pulled back by the spiral springs 
S! S?, and the five wheels engage again into the 
pinions and five multiplying wheels, which are still 
held by the bar B B. But assoon asthe whole of the 
wheels are again in gear the cam C? releases the bar 
B B, which is then pulled back by the spiral spring 
S%, thus leaving the small cams 9, 0, 0, 0, 0, o free, 
and the counter is ready for a new experiment. 

This very interesting and original instrument 
has been of great service during the tests before us, 
and whenever a perfectly steady working engine is 
used during the experiment, no further and more 
reliable counter is required. 

The engine employed by Mr. Heinrichs in these 
tests was an eight horse-power portable by Messrs. 
Marshall and Co., of Gainsborough. The speed could 
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high-speed centrifugal governor, so constructed ag 
TasLE oF Tests OF Hernricus’ Dynamo-Execrric Macuing. (SERIES WOUND). to prevent a shock to the apparatus by it being 
A.—VaLvuEs MEASURED. suddenly brought into contact with a shaft rotating 
- - at a high speed. This centrifugal governor acts 
| 3 | Rentetones te ‘—— Prony Brake. Morin Dynamometer, upon a pointer on the top of the apparatus, and 
~. tte 1 2 ; —— —____ —— thus indicates the number of revolutions. 
3 | gs | 5S. ~ | | sie ss |ws | | 38 2.3 In Figs. 11, 12, and 13, A A'are the governor 
3s | 56 Ee % o | 33. 6i|” a 4 | § ey | S58.| SEES balls, which are provided with arms, and are con- 
= EES 25 g a . | BB8S | 2.3 | ss 323 | Beak 3 23% | nected by means of screws to the links bb; these 
= $a5 E< € Sf | ga | 88.3 | a2 | 38 | 38 | Same = 2 | are also coupled in a similar manner to the sleeve 
Baa Bs =~ a° | g Bm om Sam |) gam Ga | sFaB] case or sliding bush B, the arms being coupled to the 
——— | ies eae gate catia rs are flyweeel P in the manner shown. 
No. e t-@ R-r r E | n a | Ot Ke | Kf | Ke is fitted upon the spindle D in such a manner that 
ewe, is _ —— ae a a | mn when the said spindle is rotated, the flywheel will 
1 9 | 2% 1.68 8.23 4.91 | 960 15.57 2 : | 15 : . be carried round with it by friction as soon as the 
2 | oe on | oe |; oe sus | 2 |. 8 3.5 7 inertia of the flywheel is overcome. 
. 1.7 | i | 173 3 | 3500 gs | 8 | 85 4.5 4 passes through the casing to receive the carrier L’, 
8 203 | |= (88 1.8¢ . a | | a ae ; | oi The pinion /? is fixed upon the spindle D, and gears 
7 oes a 4 : 7 _ pores | 1850 5.718 2 | a 8.40 7.75 with the spur-wheel m fixed on the spindle M, 
* 187 25.9 ts 1630 of which passes through the casing to receive the said 
* 188 21 1.88 9.11 10.99 1660 10.375 | 2 12 5.5 5 seein 
The sleeve or sliding bush B is constructed with 
B.—Vaves CALCULATED. a circular groove, into which fit two arms of the 
- = = —| rod Q, the said rod being carried in lugs on the 
o> Toes — =38 | | gs 3 g£23 | 2 422 .28 | frame Q', and being free to slide therein. 
gs | &. : 3 82 3 ss Bes | 5s Bes | eis 254 | toothed segment pivotted upon the frame Q', and 
s | 38 | g<a Bs | sé | soe oF” Ege | 3° s 3 Eas provided with a slot through which passes the pin 
s | 8s a3 | | uae ze | $8 Se | 33 BRe | sap | egos =2 | 71, the said pin being capable of adjustment in the 
a | se bE | @ 5 32% a= | Flee ges | 3 BS22Z Z ¢6 |2225| 3 z= | said slot, and being secured by means of a nut upon 
4 Ss Ae) iS Buss gs Zoe | SOR | soe See | Sze | S== | oneend of it. The pin 7® at its other end fits into 
CS ee eee a = = — el - -|————— | a slotted arm q? fixed on the rod Q. By means of 
| r | this arrangement, motion is imparted by the sleeve 
No E r | RB 8 w. | wv. | EHP. | E. HP uP uP, HP. or sliding bush B to the segment R, which actuates 
| | —_——| —-_—— |—__-— | the index or pointer f by means of the pinion f'; 
1 142 se | ee | 2200 -_— = | & | oor Ho An 6.12 | this gears with the toothed segment R, and is 
: ew ea | rad om | 9066 «| (4.63 397, 17 5 52 fixed on the spindle of the index. 
4 | 198 8.17 99 | 3300 | 3361 | 2867 | 4.51 | 384 | 4.59 5 5.09 This instrument operates as follows : The carrier 
5 | 234 8.78 10.52 | = i ain | & | a | ee a tr being placed upon either of the spindles D or M is 
¢ | 234 163 | 1343 | 4000 | 9953 | 2677.6 | 395 | 3.58 4.03 7 4.73 | thrust against the centre of one end of the shaft 
aa ns a eer wos te sik . — whose speed is to be indicated, and the governor is 
‘es | * : SM eet coe | i | thereby caused to rotate owing to the friction 








C.—External Circuit. D.—Percentage of Efficiency. 


























| | | 
3 es] es (£8 (BS 5% 
58 188/58 SO stee 32 
~ \“ (|35] 5 ges geegcs 
% |g | 0/55 Ste23igs 
> or ls |£e]| FQ B85!" sols ce 
3 escription. io. As 1 os Sol. os BSS 
M | 86/35 |™5 leesio esce 
2 | 54 \=3 =8 low slo 23io30 
g Sa | or Pe j2esigesica- 
5 83 23/33 S82 328 353 
z me }e >| er = BE SOR SAS 
— panei | 
No. r. e. | I TI, | I. | IV. | V. 
1 | Wire resistance ..| .. | 97 | 90 | 65.8| 64 | 60 
2 ” ” ae 98.4 | 88 | 78.5 | 77.4 | 69 
3 ” ” zk 98.5} 89 | 85.7 | 84.5 | 76,4 
4 |Circularcarbenlamp, 43 98 88.6 | 85.4 | 83.8 H 75.5 
and wire resistance. | | | | 
5 |Slampsin 2 parallel 45 97.2 | 92.3 | 82.6 | 80.4 | 75.6 
circuits, 4 lamps in | | | | 
each circuit. | | | | | 
6 {Wire resistance ..) .. | 98.9/ 91 | 84.2 | 83.2 77.5 
7 |4lampsin series ..| 48.2 98 83.7 | 90 | 885, 75.8 
* {8lampsin 2 parallel) 40.5 | | | 
circuits, 4 lamps in | | | | 
each circuit. | | | 
* Wire resistance | 98.4] 91.8) 83 | 82.4) 76.5 











not be always maintained so steady as was desired, 
particularly during the measurement with the 
Prony brake, when the weight on the brake, 
the number of revolutions, and the indications on 
the Morin dynamometer, had to be observed at the 
some instant of time. Too much time was wasted 
in re-counting the number of revolutions, and it 
became evident that an instantaneous speed indi- 
cator was required. A Harding’s speed indicator 
was then selected and connected to the machine by 
a belt as shown in the engraving on page 384 of 
our issue of May 2. 

Harding's Speed Indicator.—This instrument 
consists mainly of two fans arranged independently 
of each other in a casing. One of the fans is 
rotated by the machine, of which the speed is to 
be indicated. The rotation of this fan produces a 
current of air, which tends to rotate the second 
fan, which is attached to the second pointer spindle, 
but its rotation is counteracted by a spring. 

Fig. 9 is a vertical section of the apparatus, in 
which the shaft 1 driven through the pulley 2 carries 
the first fan 3. By the side of this, but not touch- 
ing it, the second similar fan 4 is carried by a small 
steel shaft, sensitively mounted, one end of which 
projects through the front of the case, where it 
carries the needle or index 6. As this index is 
kept back to the zero point on the dial by the 
action of the spring 7 (best seen in the front view, 
Fig. 10) the greater or less speed imparted to the 











first fan 3 overcomes more or less the resistance 
of the spring 7 which retains the second fan 4, and 
the position of the needle 6 on the dial shows the 
increase of the speed. 

This instrument seems to answer very well the 
usual demands, but it is somewhat sluggish in its 
backward indications, 

A Young’s speed indicator was then tried, of 
which favourable reports had been given. The 
apparatus is used as an ordinary mechanical speed 
counter, though it shows instantaneously the 
number of revolutions of the shaft. 





Young’s Speed Indicator,—It consists of a small 

















between the spindle D and flywheel P; the balls 
A A! flying outwards by reason of the centrifugal 
force, draw the sleeve or sliding bush B towards the 
flywheel P, thereby compressing the spiral spring 
O, and at the same time acting upon the rod Q 
cause it to move in the bearings ; by this movement 
the slotted arm q’ is caused to act upon the pin 7°, 
and thus turn the toothed segment R upon its pivot ; 
the toothed segment acts upon the pinion f’, and 
thereby moves the index or pointer f, so that it 
indicates upon the outer figures of the dial the 
number of revolutions per minute of the governor, 





and (if the carrier is upon the spindle D, as shown) 
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BENDING AND FORGING PRESS FOR ANGLE IRONS, &c. 
CONSTRUCTED BY MR. HENRY BERRY, ENGINEER, LEEDS. 
(For Description, see Page 428.) 





of the shaft against which such carrier is thrust. | with 
If the carrier is placed upon the spindle M, the | 


final tests were taken off. The voltmeters were 


the results read off the instruments, then the ; the dynamo and the indicz 





ation of the Morin dyna- 
mometer were reproduced from the previous elec- 


speed of the shaft against which it is thrust will be | several times compared by Messrs. Alabaster, Gate- | trical test, and the lever of the Prony brake swung 


indicated upon the inner figures of the dial. 
This instrument was of the greatest value durin 
the tests with the Prony brake. 


5 


| house, and Co. with a standard of electromotive 
g| force of known value. 


The results of the final 


It showed most | tests were also compared with each other, and only 


in the centre between the two stops, i.e., in the 
level position, then the same power was absorbed 
by the Prony brake as was absorbed in the produc- 


correctly the right number of revolutions as was | those readings were accepted of which the crosscal- | tion of the current in the previous experiments. 
proved during repeated check tests of the Young's | culations showed them to be correct, and of such | Having adjusted the weights in the scale, the speed 


speed indicator, Kemp’s electrical counter, and a/| tests only were power measurements taken | t 
| readings of the several instruments were taken | creased very gradually until the required speed was 
| attained. 
| dynamometer was again compared with the weight 
| on the scale, the latter adjusted, and, if correct, the 


mechanical counter. 
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Having now explained all the important apparatus 
which were used during these extremely interesting 
tests, we shall now describe the experiments them- 
selves, and manner in which the tests were made. 

The Tests.—Preliminary tests were taken on each 
occasion, and the results compared with each 
other. Calculations of the electromotive force from 
the current multiplied by the resistance ; calcula- 
tions of the resistance from the electromotive force 
divided by the current, and of the current from the 
electromotive force divided by the resistance, were 
made, and when all calculations closely corresponded 








simultaneously by Mr. Heinrichs’ staff, and by the 
staff of Messrs. Alabaster, Gatehouse, and Co. con- 
jointly, thus insuring the correctness of the results. 
Our large illustration (page 384 ante) shows the 
whole staff at work, taking power measurements. 
The observer on the farther side of the dynamo 
takes with the Ycung’s speed indicator the number 
of revolutions of the generator, whilst the observer 
at the Morin dynamometer reads its indications and 
calls them out, enabling the operator at the Prony 
brake to adjust the weight on the scale. 

Whenever the correct number of revolutions of 


of the engine was first reduced, and then again in- 


At this point the reading of the Morin 


| lever was maintained for several minutes in its posi- 
| tion of equilibrium. 
| several times, and the sensitiveness of the lever 


This process was repeated 


tested by putting very small weights into the scale, 
or withdrawing them. If the lever freely responded, 
the experiment was considered satisfactory, and the 
brake was then taken to the weighing arrangement. 

This consisted of a pulley, of the same size as 


| the brake pulley, moving freely upon a very small 
| pin. 
| the brake was fixed upon the pulley, the brake 
| could be attached to one of the scales, and the 
| weight of the brake scale be accurately determined; 
| this arrangement was found to be necessary, as it 


A pair of scales were so arranged that, when 


was impossible to keep small quantities of soap 


| water out of the scale during the tests, and these 
| had to be accounted for, in such accurate experi- 
| ments, when the weight on the scale was ascer- 
| tained to } oz. 
| also indicated the level positions of the brake 
| during the weighing. 


The plummet on the brake here 


From the above description it will be seen that 


| throughout this investigation, the greatest precau- 
| tions were taken in order to obtain accurate results. 


The last test, marked with an asterisk, were taken 
by Mr. Heinrichs’ staff, in the presence of Mr. W. 
H. Preece, F.R.S., on March 24th, 1884. Mr. 
Preece supervised the operation, and expressed his 
satisfaction with the manner in which the tests were 
conducted. 

We add here calculations of one ef the above 











tests : 
Values Calculated at Test No. 3 (Table B). 
E=C x R=17.3 x 11.54=200 volts. 
W=C?x R=17.3? x 11.54=3453.8 watts. 
W=C? x r=17.3? x 9.91=2966 watts. 
E.HP. = W _3453.8 _ 4 ¢3 electrical horse-power. 
746 746 
7 2066 : 
E.HP. =n Te =3.97 electrical horse-power. 
Absorbed Horse-Potrer Calculated from the Prony Brake 
Readings. 
_3.1416x2lxaexn_nlx_ 
HP.= "33,000 ‘5052 
~ « 
1400 ee* 8.343 _ 4 7 horse-power. 
5252 


Friction of the Dynamo Calculated from the Indication on 
the Morin Dynamometer and Prony Brake. 
HP, =(Kt-K f): Hp. :(K f—Ko): 7=4.5:4.7::.5:.5 
horse-power. 
HP. =np. + HP. =4.7 +.5=5.2 total horse-power, 
Percentage of Efficiency. 
1 E.HP. _ 4.63 


=98.5 per cent. 








~HP. 4.7 
2. _— = = =80 per cent. 
3. w = e857 per cent. 
4. ae a =84.5 per cent. 
5. HP. = o16.4 per cent. 
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The Tables (see page 426) show eight complete tests 
taken of the same machine, and we can thus gather 
from it the conditions under which the machine 
will give the best results. In most other tests only 
one measurement of horse-power appears to have 
been taken, and it must always be open to doubt 
whether the result may not have been obtained 
through accident. Repetition is the only sure means 
of obtaining accuracy in measurements, and there 
can be no doubt that this precaution has been well 
attended to in the tests of the Heinrichs machine. 

The efliciency of the machine has been shown in 
five divisions in Table D, viz. : 

I. Conversion of absorbed power into elec- 
tric current. The tests have proved that the ma- 
chine shows at the different speeds approximately 
the same percentage (an average of 98 per cent.) 
This fact was predicted by Mr. Heinrichs as a con- 
clusion from his theory of the action of a ring 
armature. It also appears that in this machine 
hardly any Foucault currents are generated ; nor is 
there any opposing electromotive force set up ; thus 
the highest electrical efficiency is obtained. 

II. Conversion of the total horse-power given 
to the machine by the prime mover (i.e., the Morin 
dynamometer in this case) into current. We find 
the percentage almost as high as most machines of 
the same type show in the first division. 

IfI. The ratio of total electrical energy appearing 
in the external circuit is 65.8 per cent. with a current 
of 29 amperes (evidently not the most suitable condi- 
tion of the machine), and rises up to 90 per cent., 
showing the limit on the other side. This machine 
sets up a very high electromotive force with very 
little copper wire of low resistance, and it ought to 
give the highest results when working in con- 
junction with incandescence lamps. 

IV. The ratio of the absorbed power appear- 
ing in the external circuit. The percentage ob- 
tained in this division has wrongly, in most tests, 
been called the commercial efficiency ; but, in fact, 
the power absorbed by the friction of the machine 
is eliminated from the calculations. Those who 
wish to compare the commercial efticiency of other 
machines with the Heinrichs must refer to this 
column. 

V. The commercial efficiency, i.e., the ratio 
of the total power given to the machine by the 
prime mover (in this case the Morin dynamometer), 
appearing in the external circuit, can be taken as 
75 percent., which is probably the highest percentage 
shown by any machine of the same size and type 
as the Heinrichs, considering that the figure stands 
supported by repeated tests. 

in regard to economy, we gather the following : 
The machine gives to the external circuit a current 
of 48 watts per pound of copper wire (tield magnets 
and armature), and a current of 280 watts for every 
pound of copper wire on the armature. Further, 
it supplies one light requiring a current of 12 
amperes and 40 volts electromotive force for every 
two pounds of copper wire on the armature, and 
for every twelve pounds of wire on the machine. 
We are informed that it is a very inexpensive 
machine, and can be sold at the rate of 101. per 
light of 2000 candle-power. 








BENDING AND FORGING PRESS. 

We illustrate on page 427 a hydraulic bending, 
straightening, and forging press constructed by Mr. 
Henry Berry, of Croydon Works, Holbeck, Leeds. 
The view shows the machine arranged for bending 
or straightening the strongest section of angle, tee, 
channel, or girder iron. The bending arrangement 
can be removed, and its place taken by suitable dies. 
By their aid the machine can be made to forge tee and 
angle-iron stiffeners for girders, and to do nearly any 
description of forging. The design is exceedingly 
simple ; the rams have glands packed with hemp or 
similar packing, and do not need to be removed during 
the operation. A tappet is provided in connexion 
with the valve to prevent the main ram coming out 
too far, and a second to regulate the return stroke, so 
that there may be no water wasted by the attendant 
letting the ram come back further than is necessary 
for the work in hand, 








GANZS ELECTRIC GENERATOR. 

Tue enormous electric generator shown by Messrs. 
Ganzand Co., of Buda-Pesth, at the Vienna Exhibition, 
has now been permanently erected at the Central 
Station at the Hungarian States Railway at Buda- 
Pesth. It is to be employed to supply current for 70 arc 
and 600 incandescence lamps, and will form part of one 
of the most important and interesting installations in 


Austria. The machine itself and the inverted com- 
pound engine by which it is driven are illustrated on 
our two-page plate, the two being combined on one bed- 
plate, and the moving part of the generator forming 
the flywheel of the engine. 

The currents are alternating, and therefore the field 
magnets need to be separately excited. Consequently 
the machine consists of two separate parts, viz., an 
alternate current generator and an exciting dynamo, 
both mounted concentrically on the same shaft. The 
armature of the main generator is composed of a 
wire drum, on the inside of which there are mounted 
36 induction coils, in the manner adopted by Messrs. 
Ganz and Co., and which is shown in the accompanying 
view. These are wound with wire of 3.8 mm. (.150 in. ) 
diameter. The 36 field magnets rotating inside the ar- 
mature coils form a flywheel 8 ft. 24 in. in diameter and 
18in. wide. The fixed magnets are wound with wire 
-138 in. in diameter. 

The exciting machine is a six-poled Gramme ring of 
3 ft. 1lin. mean diameter, revolving within 12 pairs of 





field magnets. The ring is wound with wire .98in. in 
diameter, and the magnets with wire .138 in. in dia- 
meter. The commutator is 11.8 in. in diameter, and 
consists of 150 sectors. 

A noticeable feature of this machine is that the 
whole of the fixed parts, thatis, the induction coils of 
the alternate current machine and the field magnets of 
the dynamo, are removable sideways to such an extent 
that a man may enter for the purpose of making repairs, 
though it is scarcely likely that this provision will be 
needed. To this end the fixed parts are mounted upon 
two stout horizontal bars, along which they can be 
drawn by two screws geared together and to a hand- 
wheel. By the aid of this arrangement one man can 
perform the work of removing the drum in a few 
minutes. 

The following are the electrical measurements in con- 
nexion with this machine : 


Resistance of 36 induction coils in 





parallel circuit a Sai ... 0.0039 ohms. 
Resistance of 1200 lamps and leads 0.038 _,, 
field magnets of alter- 
nate current machine .. 0.44 ‘i 
Resistance of Gcramme ring’... sin OBS 55 
aA field magnets of dynamo 0.24 ae 


Number of revolutions sm ... 180 per min. 

Difference of potential at terminals 
of alternate current machine 

Difference of potential at terminals 


57.6 volts, 


of exciter... me a0 | an 
Current in alternate current machine 1516 amperes. 
a dynamo oe 88.8 ,, 
Watts of alternate current ... 96,297 
= exciting current 6,663 


87,330 


>, in lamp circuit 
°5 per cent. 


Electrical efficiency 


The weight of the machine is about 15 tons. It was 
designed and constructed in the short space of three 
and a half months, and during the time of the Exhi- 
bition was employed without any interruption to feed 
900 Swan lamps of 20 candle power each in the theatre, 
and about 300 others at the makers’ stands. 








Supply Board has submitted a memorandum to the 
Victorian Commissioners of Public Works regarding the 
necessity of immediately carrying out the Silvery Creek 
scheme for the augmentation of the Yan Yean service. 
The Board recommends that the creek should be diverted 
into the Wallaby Creek by an open aqueduct and two 
tunnels of 6 and 27 chains respectively. The cost will be 
35,000/., and the Board strongly recommends that the 
work shall be immediately undertaken, as there is almost 
a certainty that the intake into the reservoir will require 
to be considerably supplemented if the demand continues. 

CANADIAN RAILWaAys.—Forsometime past the managers 
of the Ontario and (Quebec Railway have been in consul- 
tation with other companies, including the New York 
Central and Michigan Central, in reference to the route 
to the Detroit River. As a result of this it has been 
decided definitely to abandon the London Junction Rail- 
way and to allow the charter to lapse. A new line will be 
built from a point at or near Woodstock to the Detroit. 
The work of surveying and laying out the route will be 
commenced as soon as the charter is obtained. From 
Detroit running arrangements will be made with the 
Wabash Railway and another through route will thus be 
secured from Montreal and Toronto to Chicago and the 
west. Arrangements are being made tohave a connexion 





with Buffalo. 


NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again dull last Thursday, and prices receded another half. 
penny per ton. Transactions were reported on forenoon 
Change at from 41s. 9d. to 41s. 10d. cash, also at 41s. 11d 
to 42s. one month, the close being sellers at 41s. 10d. cash 
and 42s. one month, with buyers offering 4d. per ton 
lower. Business was done during the afternoon at 
41s. 9}d. and 41s. 9d. cash, also at 41s. 114d. and 41s. 11d, 
one month, and at the close there were sellers at the lower 
quotations, and buyers at 3d. per ton under. Friday’s 
market was also dull, and prices had a further severe fall 
of 2}d. per ton, making on the week a decline of 5d. per 
ton. Business was reported in the forenoon at from 
41s. 84d. down to 41s. 7d. cash, also at 41s. 104d. down to 
41s. 9d. one month, with sellers remaining at the close 
asking the lower quotations, and buyers offering 4d. less 
per ton. In the afternoon there were transactions at 
41s. 64d. and 41s. 6d. cash, also at 41s. 84d. and 41s. Sd, 
one month ; and at the close of the market buyers were 
offering the lower quotations, with sellers wanting 4d, 
per ton higher. The market opened dull on Monday, and 
prices touched 1d. under last week’s lowest, but recovered, 
and closed 1d. per ton over last week’s final quotation. 
Business took place in the forenoon at 41s. 6d. down 
to 4ls. 5d. cash, also at 41s. 74d. down to 41s. 7d, 
one month, and the close was sellers at 41s. Sid. 
and 41s. 74d. cash and one month respectively, and 
buyers offering 4d. per ton lower. The market was 
tirm in the afternoon, with business reported at from 
41s. 5d. up to 41s. 74d. cash, also at 41s. 7d. up to 41s. 9d, 
one month, and buyers at the close were offering 41s. 7d. 
cash and 41s. 9d. one month, with sellers asking $d. more 
per ton. Yesterday’s market was also strong, and prices 
improved 24d. per ton, making a recovery of 4d. on the 
two days. Business was done in the morning at from 
41s. 74d. up to 41s. 84d. cash, and from 41s. 9d. up to 
41s. 10d. one month, the close being buyers at 41s, 8d. 
cash and 41s. 10d. one month, and sellers asking $d. per 
ton higher. There was a further rise in the afternoon 
from 41s. 84d. up to 41s. 10d. cash, and from 41s. 11d. to 
42s. one month, with sellers at the close at the top prices, 
and buyers near. Prices have further improved to-day, 
business having been done in the forenoon at 41s. 8d. to 
41s. 10d. cash, and at 41s. 10d. to 41s. 114d. one month, 
and at 41s. 11d. one month and 41s. 94d. to 41s. 9d. cash 
in the afternoon. From the foregoing daily reports it 
will be seen that as low as 41s. 5d. cash has been accepted 
during the week—certainly a very low price, and the 
lowest that has been reached for a very long time. The 
lowest price accepted last year was 42s. 10d., while in 
1852 it was 46s. 8d., and in the two preceding years 45s, 
and 44s. 5d. respectively. The only year in which there 
was a more severe depression was 1879, when prices one 
day (in the month of June) touched 40s. cash. It 
may be that the firmer tone characterising the market 
since the opening of the present week is the begin- 
ning of an improved condition of things, but that is 
not the general opinion of the trade and of investors ; 
indeed, depression is so universal over all the lead- 
ing iron districts that an immediate and permanent 
upward reaction does not seem to have arrived yet, 
or to be contidently anticipated. The want of confi- 
dence pervading the market appears to be very general, 
for not only does the low price not induce buying, but 
every appearance of decline in the quotations brings in fresh 
holders ready to dispose of their iron at almost any price. 
It 1s difficult to see how at the low rates that have 
been ruling of late either the makers of special brands or 
the makers of common brands can be making any profit ; 
and it seems, therefore, now pretty much a question as 
to how long they can continue to produce at such prices. 
Their evident unwillingness to blow out furnaces would 
seem to be far from a paying policy. At present there are 
95 blast furnaces in operation, as compared with 114 at this 
time last year. Only a very moderate amount of business 
is doing in shipping iron. The foreign demand is very quiet, 
particularly that from the United States and Canada, 
the shipments to the Dominion for this year showing a 
very marked decrease ; and Scotch pigs recently arriving 
in New York have been sold with ditficulty at the cost of 
importation. Last week’s shipments from all Scotch ports 
amounted to 11,925 tons, as against 15,233 tons in the pre- 
ceding week, and 16,296 tons in the corresponding weck 
of last year. They included 1522 tons to the United 
States, only 90 tons to Canada, and 150 tons to India, 
250 tons to Australia, &c., 620 tons to France, 1155 tons 
to Italy, 2036 tons to Germany, 305 tons to Holland, and 
lesser quantities to other countries. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 592,124 tons, as compared 
with 592,624 tons yesterday week, showing a decrease 
for the week of 500 tons. The increase in the imports of 
Middlesbrough pig iron into Grangemouth for the present 
year stood at 1001 tons last Saturday. 


University A ppointment.—Professor Jack, of the Univer- 
sity of Glasgow, has been appointed a member of the 
Commission just issued by the Lord Lieutenant of 
Ireland to inquire into and report on certain matters con- 
nected with the well-being of the (ueen’s, Colleges in 
Ireland. Amongst his colleagues he will have Dr. G. 
Johnstone Storey, ¥.R.S., of the University of Dublin. 
Professor Jack was formerly Professor of Natural Philo- 
sophy in Owens College, Manchester, and prior to that 
he was one of Her Majesty’s inspectors of schools, 


Expoits of Machinery, &c., from Glasgyow.—The ship- 
ments from Glasgow reported last week included the 
following : Marine engines, locomotives, sugar crushing 
machinery, &c., of the value of 64,500/.; sewing ma- 





chines (in parts), of the value of 2480/. ; steel manufac- 
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tures, valued at 9610/.; castings, and other iron manu- 
factures of the value of 27,000/. 


Coal Trade.—This branch of trade is certainly in a very 
depressed condition, but the policy recently pursued by 
the miners both in the east and west of Scotland, seems to 
lead to the conclusion that in a very short while there 
will be an advance both in the prices of coal and in the 
wages of miners, 

Proposed Extension of Arbroath Harbour.—A plan has 
been prepared by Mr. Dyce Kay, C.E., of a large exten- 
sion of the harbour of Abroath. The main feature of the 
plan is the erection of two breakwaters, each about 
2000 ft. long, carrying out the entrance into deep water, 
and inclosing the present harbour works, together with a 
large triangular space in front of these, one on each side. 
The estimated cost is 90,000/. ; a proposed deepening of 
the water channel would cost 20,000/., and the extension 
of the present outer harbour 40,000/; making in_ all 
150,000/. The extended harbour, it is believed, besides 
adding largely tothe agcommodation of the fisheries and 
other local trade, would in general serve the purpose of a 
general harbour of refuge for shipping frequenting the 
Firths of Forth and Tay. 





The Wages Question on the Clyde.—A number of work- 
men have been paid off at various shipbuilding and 
marine engineering works on the Clyde during the past 
few weeks, and the paying-off policy still prevails on 
account of the small quantity of work on hand. In 
several instances the altered condition of things has sug- 
gested to the employers to offer the workmen the oppor- 
tunity of going on short time, which they are acceding to 
without any murmur. In one instance, however, the men 
(rivetters) have actually gone on strike against the rate of 
wages which is generally accepted on the Clyde. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Parkgate Iron Company, Limited, Rotherham.—The 
report of the above company for the year ending 
March 31st has been issued, and proposes to declare the 
same amount of dividend as a year ago, in addition to 
the same amount of interim dividend. It is as follows: 
The directors have pleasure in reporting the result of the 
twentieth year’s operations of the company. The works 
and machinery have been maintained in efficient order. 
The stocks have been taken and valued in the usual way. 
The works have been fairly employed during the past 
year, but considerable dithculty exists in obtaining 
orders, owing to the depression which has prevailed for 
some time past in the iron trade in all departments. The 
company had held ten shares in the company which were 
forfeited in the year 1868. They have now been diposed 
of, and the amount appears in the present balance-sheet. 
The net profit made during the year is 17,902/. 17s. 7d., 
which added to the sum of 1207/. 6s. 1d. brought forward 
from last year, makes an available total for distribution 
of 19,1107. 3s. 8d., out of which an interim dividend has 
been paid of 2/. per share. It is now proposed to pay a 
further dividend of 4/., making a total distribution of 6/. 
per share during the year. This will amount to 18,000/., 
and leave a balance of 1110/. 3s. Sd. to carry forward to 
the next account. The retiring directors are Mr. Thomas 
Kidley, of Sheftield, and Mr. Benjamin Sellars, of Greas- 
borough, who are eligible for re-election, 

The Proposed Sewage Scheme for Alfreton Rural District. 
—The Alfreton Rural Sanitary Authority has had under 
consideration the whole of the sewage scheme recom- 
mended by Mr. Pritchard as the result of his survey, and 
has decided, that for at least six months, only a small 
portion of the scheme shall be adopted, involving an ex- 
penditure of about 200/.. The carrying out of the entire 
scheme would cost about 9000/. 

The Shetiield Corporation and the Tramway Company.— 
The Finance Committee of Shettield have adopted the 
following resolution: That the town clerk be instructed 
to endeavour to obtain the execution of the lease of the 
Heeley, Netheredge, and Owleston Tramways by the 
Sheffield Tramways Company, such lease to provide for 
the payment by them of a fixed rate of interest at 4/. per 
cent. on 80,000/. being the sum authorised to be raised 
under the 52nd section of ‘‘ The Sheffield Tramways Act, 
1872,” such reduced rate to take effect from and after the 
Ist of January, 1885, and that the said company be in- 
formed that no claim will be made upon them for 
interest on the money expended by the corporation on 
the construction of the tramways beyond the said sum 


of 80,0007. 


Whithy Railway Station Improvements.—The North- 
Eastern Railway Company are executing extensive im- 
provements at Whitby Railway Station. An additional 
passenger platform is being constructed on the harbour 
side of the old road leading to the goods depot, with a 
double line of rails on the site of the old road between the 
new and the present platforms, the latter of which will 
be lengthened. The whole of the space known as Hob- 
kirk’s yard is being levelled up, and rails are being laid 
upon it, thus affording a great deal more room to carry on 
the trattic during the busy season. _ A line of rails has 
been temporarily laid into Barrick’s Dock, and hundreds 
of wagon loads of soil are being emptied into it. This 
dock, now being filled up and abandoned for purposes of 
shipbuilding, was constructed in 1812 at a cost of 25000. 

The Yorkshire Co'leye; Engineering Department.—Im- 
portant Extensions.—A committee consisting of some of 
the leading engineers of Leeds and the district, has lately 

een engaged in considering what provision should be 
made for the engineering department in the new build- 
ings of the Yorkshire 








the requirements of the large and important class of 
students for whom it is designed. It appeared that the 
most pressing need of the department was a development 
of its mechanical side. The committee have therefore 
recommended to the council that a separate building 
should be erected at the back of the college site at Beech 
Grove, to include an engineering laboratory and work- 
rooms, a smith’s fire, an annealing furnace, which, with 
the lecture room, drawing office, &c., previously set apart 
for the use of the engineering students, would be adequate 
accommodation for a thoroughly equipped school of civil 
and mechanical engineering. I€ is recommended that the 
laboratory should be furnished with appliances for testing 
metals, building materials, cements, &c., an experimental 
engine and boiler, tanks for hydraulic experiments, pneu- 
matic apparatus, planing, shaping, and drilling machines, 
lathes, and other machinery. Plans have been prepared 
by Mr. A. Waterhouse, A.R.A., in accordance with these 
suggestions, and it is expected that the new building for 
the engineering department will be commenced within 
the next few weeks. Towards the expense of the build- 
ing Sir Andrew Fairbairn, M.P., chairman of the com- 
mittee, has contributed 1000/. ; Messrs. Fowler and Co., 
5007. ; Messrs. Kitsen and Co., 250/.; Mr. Samson Fox, 
250/.; and other engineering firms 100/. each. A fund 
for the endowment of the professorship has just been 
started by Sir John Hawkshaw, M.I.C.E., F.R.S., by 
the donation of 1000/. 


FOREIGN AND COLONIAL NOTES. 
More State Railways.—The Austrian Chamber of Lords 
has adopted Bills relating to the purchase by the Austro- 
Hungarian Government of the Francis-J oseph, the Prince 
Imperial Rodolph, and the Vorarlberg Railways. 


Locomotives for the Philadelphia and Reading Railroad. 
Nineteen locomotives are being built for the Philadelphia 
and Reading Railroad Company in its shops at Reading. 

The Belgian Coal Trade.—This trade has shown rather 
more firmness of late. Stocks have declined in import- 
ance at Mons and Charleroi. In the Borinage stocks 
have also disappeared, in consequence of increased de- 
liveries being made to France. 

The French Iron Trade.—This trade has shown con- 
tinued depression. A quotation of 6/. per ton is now 
generally admitted at Paris. The forges and blast fur- 
naces in the north and east of France are reducing their 
production. 


Rails in Austria,—The production of railsin the Austro- 
Hungarian empire in 1883 amounted to 246,650 tons, as 
compared with 328,005 tons in 1882, showing a decrease 
of 81,355 tons last year. 

Coal in Australia.—A report has been received from 
the Northern Territory of South Australia to the effect 
that two experts now in Palmerston declare positively 
that they have discovered a coal seam 20 ft. wide in that 
part of the colony. 

Locomotives on the Antwerp and Rotterdam Railway.— 
At the commencement of 1864, there were 88 locomotives 
and 54 tenders upon the Antwerp and Rotterdam Rail- 
way. At the commencement of 1874 the stock had risen 
to 165 locomotives and 99 tenders ; and at the commence- 
ment of 1884 it had further expanded to 203 locomotives 
and 129 tenders. The business of the undertaking has, of 
course, greatiy increased during the last 20 years. 

Gas at Paris.—The dividend of the Parisian Company 
for Lighting and Heating by Gas for 1883 is at the ex- 
tremely liberal rate of 274 per cent. per annum. Although 
this was an extremely satisfactory result it was scarcely 
so good as that obtained for 1882. The revenue of the 
company in 1883 amounted to 3,922,475/. The working 
expenses of the year were 2,355,081/., so that the net 
profit realised for the twelve months was 1,567,444. 
In 1863 the Company sold to the extent of 
100,833,258 cubic metres. In 1873 the corresponding sale 
had risen to 154,397,118 cubic metres; and in 1883 there 
was a further expansion to 283,864,400 cubic metres. The 
siege of Paris in 1870-71 brought the consumption down 
from 145,199,524 cubic metres in 1869 to 114,476,909 cubic 
metres in 1870, and 87,481,346 cubic metres in 1871. 


gas 


German Coal in Italy.—The deliveries of German coal 
to Italy continue to fall off. In February of this year 
these deliveries amuunted to 4940 tons ; in January they 
were 5860 tons. : 

The Panama Canal.—It is affirmed that of 90,000,000 
cubic metres of earth which have to be excavated from 
the Panama Canal ; only 2,500,000 cubic metres had been 
removed up to October, 1883. In that month more than 
10,000 men were employed on the work. It is now pro- 
posed to increase the working force to 15,000 men, and it 
is expected that with better weather the extraction will 
be materially increased. It is still hoped that the canal 
will be inaugurated in 1889, 


American Mechanical Industry.—The Schenectady loco- 
motive works, which had been closed for some time, 
have resumed operations with a reduced number of men. 
The Iron City Bridge Company has been awarded a con- 
tract for a new bridge across the Allegheny ; the bridge is 
to be completed by July 1. 

Railway Extension in New South Wales.—Messrs. Cain 
and Co. are the successful tenderers for the construction 
of a railway from Orange to Molong, New South Wales, 
The amount of their tender is 151,0917. The length of 
the line is about 22 miles. 

Camel Traction on Railways.—We learn that railway 
cars drawn by camels will shortly constitute one of the 
peculiar features of travel in Central Asia. It is proposed 


College, so that it might meet all ' by the Russian Government to lay a line of rails from 


Khiva to Tashkend, a place of 40,000 inhabitants, nearly 
600 miles further east. The line is to be built on the 
Blecher system, a kind of raised railway resting on pecu- 
liarly-placed sleepers, and will follow the course now 
taken by caravans. 


Steel-Tyred Wrought-Iron Car Wheels.—Mr. Wallis, 
mechanical superintendent of the Grand Trunk Railway 
of Canada, reports the average mileage of 828 steel-tyred 
wrought-iron car wheels in use on that line to have been 
73,566 miles from the first turning. The highest mileage 
of any of these wheels from the first turning was 228,643 
miles, 


Baldwin Locomotives Alvoad.—In 1872, ten Baldwin 
locomotives were built for the Veroney-Rostoff Railway, 
of Russia, to burn Russian anthracite coal. Six were 
Moguls for freight, and four of the American pattern, 
for passenger traffic. The next year nine engines, also of 
the American type, were built for the Hango and 
Hyvinge Railway of Finland. Twelve more Moguls 
were sent to Russia in 1875, thistime for the Charkoff 
and Meolaieff Railroad. In 1877, South Australia and 
(Queensland commanded the attention of the firm, and 
again in 1878-9, New Zealand and Victoria following suit a 
little later. The heaviest engine ever built at the Baldwin 
Works was made for the New Mexico and Southern 
Pacific Railroad. It weighed 115,000 lb., the driving 
wheels bearing 100,000 lb. ‘It was designed to haul, in 
addition to its loaded tender, a load of 431,000 lb., on a 
maximum grade of 6 in 100. 


Rails in the United States.—The production of rails of 
all kinds inthe United States in 1882, was 155,306 net 
tons less than in 1881, or a decrease of over 8 per cent. 
3essemer steel rails increased in 1882 107,853 tons, but 
iron rails fell off 260,707 tons, and open hearth steel 
rails fell off 2442 tons. The total decrease from 1881 
to 1883 was 483,406 net tons, or over 26 per cent. 





Locomotives for the Northern Pacific Railroad.—The 
Northern Pacific Railroad Company has purchased twelve 
locomotives on the instalment plan from the New York 
Locomotive Works. They are to be paid for by a cash 
payment of 2613 dols. upon the delivery of each engine, 
and the balance in twelve instalments of 8911.56 dols. each, 
all falling due between August 20 and September 22, 1884. 


THE STUDENTS OF THE INSTITUTION OF CIVIL ENGINEERS. 
—The Ninth Annual Dinner of the Students of the In- 
stitution of Civil Engineers was held in the Venetian 
Saloon of the Holborn Restaurant, on Wednesday even- 
ing, the 7th inst, Sir Frederick Bramwell, F.R.S., Senior 
Vice-President of the Institution, in the chair. The 
gathering was most successful, over 140 students and 
guests being present, and the general arrangements 
reflected great credit on the managing committee. The 
guests included among others, Sir J. Hawkshaw, F.R.S., 
Past President, Mr. T. Hawksley, F.R.S., Past President, 
Mr. J. F. Bateman, F.R.SS.L. and E., Past President, 
Sir Robert Rawlinson, C.B., Member of Council, Mr. 
W. H. Preece, F.R.S., Member of Council, Mr. J. Wolfe 
Barry, Member of Council, Mr. Benjamin Baker, Member 
of Council, Mr. W. Shelford, M.I.C.E., Mr. Chatterton, 
M.I.C.E., Mr. R. W. P., Birch, M.1I.C.E., and Mr. 
Forrest, A.C.E., Secretary of the Institution. 
whole of the wine drunk during the evening was the 
graceful gift of an anonymous donor. The toasts were 
“The Queen,” proposed by Sir F. Bramwell; ‘‘ The 
Institution of Civil Engineers,” proposed by Mr. Sidney 
R. Lowcock, Chairman of the Students’ Representative 
Committee, who expressed the regret of the Students at 
the enforced absence, through ill-health, of the President, 
Sir Joseph Bazalgette, C.B., but thought they should 
consider themselves fortunate in having his place so ably 
filled by Sir F. Bramwell. This toast was replied to by 
Sir F. Bramwell, who, in the most happy manner, com- 
bined the serious and witty in his remarks. Sir J. 
Hawkshaw, in responding to the toast of the guests, 
proposed by Mr. W. E. Cowan, said it gave him great 
pleasure to be present at such a large gathering, and laid 
particular stress on the advantages of patience and per- 
severance in promoting success. ‘‘ The Secretaries of the 
Institution,” proposed by Mr. F. W. Stokes, Hon. Sec. 
of the Students’ Representative Committee was ably re- 
plied to by Mr. Forrest, who assured the students of the 
kindly interest he always had taken and should always 
take in their welfare and success. Mr. T. Hawksley, in 
proposing the ‘‘ Old Students,” expressed his liking for 
old ways and customs generally, and alluded to his school- 
boy days in an amusing manner. This toast was replied 
to by Mr. Pettigrew, the late secretary to the students’ 
dinner committee. Sir F. Bramwell then proposed 
‘* The Students of the Institution,”and addressed them in 
his usual happy manner ; this was responded to by Mr. 
Appleby. Mr. Lovegrove proposed ‘‘ The Students’ 
Representative Committee,” in replying to which toast 
Mr. Sidney R. Lowcock referred to the question of an 
examination previous to admitting young men as students 
of the Institution, and considered this would be a most 
advisable step, as it would tend to give the student a 
status which he did not at present possess. As chairman 
he was glad to be able to report that the work undertaken 
by the Students’ Representative Committee was in a most 
promising condition, that several visits to works of interest 
had been arranged, that there were many more in pro- 
spect, and he urged the students to write papers, and 
attend the meetings, and also to communicate at once 
with Mr. Stokes, the hon. sec., as soon as they heard of 
any vacancies, as the finding of berths for students out of 
employment was one of the Committee’s most useful 
capacities. Mr. Stokes, in a few well chosen words pro- 
posed the last toast ‘* The Generous Anonymous Donor of 
‘the Wine,” which was drunk with musical honours, 
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RAILWAY FERRY BOAT FOR 





SAN JUAN, PUERTO RICO. 


CONSTRUCTED BY MESSRS, EDWARDS AND SYMES, ENGINEERS, LONDON. 
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Tue illustrations above represent a double-screw | the bridge at the centre, which extends from side to | intended. 


steam ferry boat for transporting railway carriages, | side of the vessel, and there are two steering wheels | 


vehicles, and passengers, &c., designed and constructed 
by Messrs. Edwards and Symes, of Cubitt Town, 
London. The hull is constructed of iron and is of the 
following dimensions: Length, 60 ft.; beam, 16 ft.; over 
sponsons, 25ft. The vessel is fitted with a propeller, 
rudder, and steering gear at each end to enable it to run 
in either direction without having to turn round. The 
boat was designed for the purpose of working the train 
service across the bay of San Juan, in the Island of 
Puerto Rico, and for this purpose a single line of steel 
rails, of metre gauge, is laid along the centre of the 
deck, and also along the hinged platforms at each 
end. On the engraving these platforms are shown, 
one hoisted up, and the other lowered to the level of 
the deck. When the boat is at one of the landing 
stages, the platform is lowered to the level of the 
rails on the pier, and the carriages and trucks are run 
on to the deck by means of the small hauling engine, 
which works an endless chain running the whole 
length of the deck. The trucks, &c., being on board, 
the platform is raised by means of two compact hand 
winches worked by worm and wormwheels in the 
positions shown; thus these two platforms form the 
end bulwarks to the boat when crossing the bay. 
On arriving at the opposite shore the operation is re- 
peated, the other platform is lowered, and the hauling 
engine runs the trucks, &c., on to the shore. Witha 
load of 25 tons the draught of water is 4 ft. 

The seats shown on the deck are for the convenience 
of foot-passengers, and the whole of the deck is pro- 
tected from the sun of that tropical climate by a canvas 
awning. The steering of the vessel is effected from 
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with independent steering gear for each end, with 


locking gear for the forward rudder when in motion. | 


The man at the wheel communicates with the engineer 
by means of a speaking tube at the wheel. 


There is a | 


small deck-house for the use of deck stores, on one | 


side of which is the entrance to the engine-room. 
cross battens, shown between the rails, are for the 
purpose of horse traffic, when horses are used for haul- 
ing the trucks, or for ordinary carts or wagons. The 
plan below deck shows the arrangement of the bulk- 
heads, with a small windlass at each end for lifting the 
anchors, and a small hatch at each side for entrance to 
these compartments. The central compartment coy- 
tains the machinery, which consists of a pair of com- 
pound surface-condensing engines, with cylinders 
1] in. and 20 in. in diameter; the shafting run- 
ning the whole length of the vessel, with a propeller 
at each end. Steam is generated in a steel boiler of 
locomotive form, so arranged that the funnel passes 
through the deck at the side of the vessel ; and it is 
designed for a working pressure of 1001b. per square 
inch. This boiler also supplies steam for the small 
hauling engine fixed on the bulkhead. Light to this 
compartment is obtained by means of large side scuttles 
along each side of boat and glass deck lights, and the 
iron grating at the entrance near the deck house. 
boat was constructed in six pieces for shipment, and 
the whole put together in the builder’s yard. The 
machinery was fixed, and the engine driven by steam 
from its own boiler, then the whole was marked and 
taken asunder, and shipped to the West Indies, where 
it was put together and found to answer the purpose 


This 
| the speed of a steam engine or of the machinery driven 


The | 













The locomotives for the railway were con- 
structed at Newcastle-on-Tyne, and the steel rails 
manufactured at Barrow-in-Furness. 








CONTROLLING THE SPEED OF STEAM 
ENGINES. 


On the Moscrop Engine Recorder, and the Knowles Supple- 
mentary Governor.* 
By Mr. Micuart Lonermcr, of Manchester. 

THE object of these papers is to describe two instru- 
ments which are attracting much attention among the 
cotton spinners of Lancashire. The first, ‘‘ Moscrop’s 
engine recorder,” is an apparatus for measuring and perma- 
nently recording the angular velocity of the main shaft of a 
steam engine, or of any other shaft to which it may be 
connected. The second, ‘‘ Knowles’ supplementary 
governor,” is a contrivance for regulating the position of 
the throttle or expansion valve, in such a manner as to 
maintain a constant speed under considerable variations 
of load and boiler pressure. The author proposes in each 
case to explain briefly the causes which led to the inven- 
tion of the apparatus, then to describe it, and lastly to 
illustrate its working examples. 


I. Moscrop ENGINE RECORDER, 
Perhaps some of the most difficult cases an engineer has 
to deal with are those of ‘‘ unsteady turning,” as it is 
called ; that is of variations, periodic, or anomalous, in 


by it. 
In such cases it is easy to proceed tentatively, by add- 
ing weight to the flywheel, putting in stiffer shafts 


* Paper read before the Institution of Mechanical En- 
gineers. 
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and‘pedestals, trying) diiferent types of governors or cut- 
off motions, and the like. 

This, however, is not engineering, but empiricism: 
empiricism too of a costly kind, as many a cotton spinner 
who has tried it and perhaps been none the better for it, 
could be found to testify ; for unfortunately such methods 
of procedure are by no means rare. Nor must they be 
condemned too harshly; for the difficulty of making 
such a scientitic diagnosis as alone will indicate the proper 
remedy to be applied, is often very great, and sometimes 
insuperable, ‘o proceed by calculation is tedious, and 
frequently delusive ; for in many cases the necessar ; data 
are not obtainable with any accuracy. The indicator 
diagrams, when properly transformed, will give the tan- 
gential pressures on the crank-pin, and the energy to be 
absorbed and returned by the flywheel during the revolu- 
tion. But the capacity of the flywheel for absorbing 
energy is often difficult to ascertain, and unless this be 
known the maximum and minimum angular velocities 
cannot be deduced ; even if the weight and moment of 
inertia of the wheel be given, the result is not correct, 
but must be modified according to the weights and speeds 
of the reciprocating and unbalanced parts. 

Again, if we suspect the governor to be in fault, the re- 
sults of calculation cannot always be relied on ; for friction, 
the construction of the throttle valve or expansion gear, 
and even the regulating power of the flywheel, may so in- 
fluence the action as to make it differ widely from what it 
should be.* By proceeding in this way, therefore, we are 
apt to feel when all is done that we have obtained rather 
an indication than an exact knowledge of the course to 
take; and it was the need of some more ready and cer- 
tain method of solving problems of this class which led to 
the invention which is now to be described. 

The instrument consists essentially of a clock to tell the 
time of day, and to give a uniform motion to a paper 
tape; of a centrifugal governor, actuated by a band from 
the main shaft of the engine, or from any other shaft 
whose motion is to be recorded ; and of a marker con- 
nected to the governor by levers, in such a way that its 
position upon the afore-mentioned paper tape depends 
upon the angular velocity of the governor at the moment. 

The way in which the several parts are combined will 
be most easily understood by reference to Figs 1 and 2. 
























































Here A is the clock controlled by a pendulum and anchor 
escapement; G is the paper tape drawn from the reel H, 
passing over the small drum E, and coiled upon the large 
drum I, which revolves under the action of the weight J. 
The reel H is carried on hooked bearings to facilitate re- 
placement. The drum E is connected to the clockwork 
by spur gearing, so proportioned as to give it an angular 
velocity of one-third of a revolution per hour. Upon its 
periphery are three equidistant pairs of projections E, 
which gear into equidistant pairs of holes in the margin 
of the tape, and cause the latter to move at the same 
speed as the drum. These projections are so arranged 
that one pair comes to the top of the drum at the be- 
ginning of every hour. The drum I is mounted loose 
upon the shaft K, but is connected to it by a ratchet wheel 
and pawl Y, so that the shaft may be turned backwards, 
to wind on the cord when the weight runs down, without 








* On the question of variations in the governor, see Mr. 
Wilson Hartnell’s paper, Proceedings 1882, p. 408. 








disturbing the drum, which is then held by the pawl and 
ratchet X, 

The centrifugal governor L is carried by the vertical 
shaft B, Fig. 1, and driven by a band which passes round 
the drum C, under the guide pulleys D, and round the 
shaft whose motion is to be recorded. The arms of the 
governor are furnished with cantilevers M, having smooth 
upper surfaces upon which rests the crosshead N ; the 
distance between the points of contact being so arranged 
that the sleeve attached to N, on the shaft B, rises or 
falls through equal distances for equal increments of 
angular velocity. This sleeve gives motion to the bell- 
crank lever O, which is kept in contact with the flange P 
by the spring R; and the bell-crank carries the rod Q, 
which in its turn holds the marker 8S. 

This last is illustrated in Fig. 3. It consists of the 
marking wheel 7, and brakes ss, and the inking pad t. 
When the rod Q moves towards the clock-face, the dise 7 
revolves, receiving the ink on its upper edge from the pad 
t, and discharging it from its lower edge upon the tape; 
when it moves in the opposite direction, the brakes s pre- 
vent the disc from turning, and it is dragged across the 
paper, which then serves as a scraper to keep the marking 
edge clean. The ink is made from an aniline dye, mixed 
with glycerine to prevent evaporation. 

The paper tape, as will be seen by Fig. 6, is ruled both 
longitudinally and transversely ; each of the longitudinal 
rulings corresponding to an increase or decrease of 44 per 

















cent. in the angular velocity, and each of the transverse to 
an interval of five minutes. The commencement of each 
hour is marked, as already explained, by the lines joining 
the holes in the margin. 

When the recorder is in use, the length of the carrier Q, 
Fig. 1, is so adjusted by a set screw that the marker rests 
upon the centre line on the paper, Fig. 6, when the engine 
is running at its normal speed ; and so long as this speed 
is maintained the marker will not quit this line, and the 
diagram produced will be a straight line drawn from left 
to right, coinciding with the centre line. 

Such a diagram would be the standard of perfection 
could it be obtained, for it would indicate an absolutely 
uniform velocity throughout the time of running. Owing, 
however, to the variation of the tangential component of 
the pressure on the crank-pin of the engine, the angular 
velocity of the shaft is never uniform, but varies between 
maxima and minima values, depending on the point of 
cut-off, the weights of the flywheel, reciprocating, and 
unbalanced parts, the perfection of the governor, and other 
causes, 

If during any stroke the mean speed be equal to the 
normal speed of revolution, the marker will move from 
some point below the centre line to an equal distance 
above it, and return to its initial position, ruling a trans- 
verse line on the paper whose length above and below the 
datum line measures the deficiency and excess of speed. 

If on the contrary the mean speed during any stroke 
exceed or fall below the normal speed, the whole line will 
be displaced upwards or downwards. Consequently the 
position of the centre line or axis of the band produced 
upon the paper by consecutive strokes will indicate the 
variation of the mean speed during any interval of time, 
and its parallelism or otherwise with the datum line will 
show the regularity of the speed and the efficiency of the 
governor. Moreover the position of the diagram with 
reference to the transverse rulings on the tape records the 
times of starting and stopping, the duration of the run, 








and the hour and minute when any irregularity in the 
motion may have occurred. 

The tape thus becomes a permanent record of the per- 
formance of the engine, and when taken off the reel, cut 
into lengths, and pasted into a book, can be referred to 
at any time afterwards. 

By way of illustration, copies of some of the diagrams 
made by engines in Lancashire are given. Let us see 
what they have to tell. 

The diagrams, Fig. 6, were taken from a ‘*‘ McNaughted” 
beam engine in a cotton mill, cylinders 36in. and 42 in. in 
diameter, strokes of pistons 3ft. 6in. and 7 ft., revolu- 
tions 28} per minute; indicated horse-power about 410, 
diameter of flywheel 22 ft. 3in. and weight 22 tons. 
Formerly in this mill, when the machinery was stiff from 
standing during the night, the speed of revolution varied 
at times no less than 23 per cent., and not less than 134 
per cent. at any time. The cause was evidently insuffi- 
cient flywheel power. By increasing the speed to 33 
revolutions, and adding 10 tons to the wheel, a marked 
improvement was effected, the variation being reduced 
considerably, as shown in the figure. 

In contrast to the last example, Fig. 7 is given. It was 
taken from a Corliss engine with a 40 in. cylinder and 
8 ft. stroke, running 464 per minute. This engine 
develops 800 indicated horse-power, the power being 
transmitted by a belt drum 30 ft. in diameter and 
70 tons in weight. This example is about the best which 
the author has met with as regards flywheel power. 
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Examples might be multiplied ad infinitum, but the 
author thinks sufficient have been given to illustrate the 
utility of the recorder. He will, however, mention one 
other instance, as an example of the varied uses to which 
the instrument may be put. 

This relates to the not uncommon occurrence of a 
dispute between the overlooker of a weaving shed and the 
engineman. The former complained of irregularity in the 
motion, the latter asserted stoutly, and as it afterwards 
appeared with truth, that his engine ran as steady as a 
clock. Matters got to such a pitch at last that the 
manager of the works declared that one of the men must 
leave. The engineman departed, and a fresh man was 
engaged, who, being more shrewd than _ his predecessor, 
persuaded the manager to get a ‘‘Moscrop clock,” 
whereby he was able to prove that the engine was not in 
fault. As however the overlooker still complained, the 
intermediate shafts and gearing were examined, and the 
irregularity traced to the slipping of some ropes upon 
a certain drum. Thus the mystery was cleared up and 
the cause of complaint removed. 

In conclusion it may be well to notice certain errors to 
which the construction of the instrument may give rise. 

The first is that due to the slip of the driving band. 
When the motion is taken from the main shaft of a steam 
engine from 10 in. to 20 in. in diameter, this cannot be of 
any practical importance; but with a small shaft and 
high speed it may become considerable. In such cases it is 
advisable to take the motion from a drum. In anticipation 
of this possibility, the first recorders were coupled up 
with gearing ; but owing to the backlash the arrangement 
was abandoned in favour of the band. 

The second error is that due to the momentum of the 
pulley C and the governor, Fig. 1. It no doubt affects 
the accuracy of the diagrams more or less in every case; 
andif the speed were high would render the indications 
altogether unreliable. Unfortunately too it is of the same 
sign, so to speak, as the error due to slip ; 7.¢., it tends to 
diminish the amplitude of the vibrations of the marker. 
In the case of cotton-mill engines, where the speed in 
general lies between 30 and 60 revolutions, it is probably 
of small amount, though its existence is evident from the 
backlash of the gearing mentioned in the last paragraph. 

The third cause of inaccuracy is friction. Its influence 
is probably very slight, as the governor arms, bell-crank 
lever, and other parts having a free motion, are suspended 
on the points of conical steel spindles, so accurately fitted 
that a slight impulse with the finger is said to be sufficient 
to make the piece rotate for thirty seconds. 

Lastly, the diagram itself, owing to the slow motion of 
the tape, is liable to mislead, whenever the mean speed is 
variable, and the periods between its maxima and minima 
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values short. Under such circumstances the lines drawn 
in consecutive strokes, though perhaps individually short, 
are so crushed to, pone as to appear as one long mark, and 
thus the flywheel seems to be less efficient than it really 
is. To overcome this difficulty, it is proposed to adda 
second quick-speed drum and tape, which may be put into 
gear from time to time as an interpreter to the ordinary 
diagram. 

Thus it will be seen that the recorder has its imperfec- 
tions. In time no doubt they will be remedied. Mean- 
while it is right to say that Mr. Moscrop is perfectly alive 
to them, and does not claim to have produced an Instru- 
ment of scientitic accuracy, but rather one sutticiently 
exact for practical purposes and sutticiently simple to 
guide any man of ordinary common sense. 


II. KNowWLEs’ SUPPLEMENTARY GOVERNOR. 

A defect common to all centrifugal governors of the 
ordinary type is their inability to keep the engine toa 
constant speed under a variable load or boiler pressure. 

The connexions between the regulating valve and the 
muff of the governor being of invariable length, the former 
can only alter its position when the latter does. Conse- 
quently the opening of the regulating valve can only be- 
come larger or smaller than the normal opening when the 
governor balls are revolving in a plane below or above the 
plane corresponding to the normal speed, that is to say 
when the engine is running below or above that speed. 

Nor does the parabolic governor solve the problem 
satisfactorily ; for although it is true that the valve will 
stand in any position when the engine is running at its 
normal speed, yet it is also true that any change of speed, 
however slight, forces the balls to one of their extreme 
positions ; the result being that such governors are con- 
tinually ‘* hunting,” as it is called, and though theoreti- 
cally very good, are practically failures, unless robbed of 
their sensitiveness by dash-pots or by giving them con- 
siderable inertia. 

To overcome the difficulty first alluded to, it has been 
customary to cut the rod connecting the governor to the 
regulating valve, and to connect the two parts by a nut 
with a right and left hand thread, by turning which the 
length of the rod, and the position of the re; gulating valve 
relatively to the governor, can obviously bealtered. This 
arrangement enables the engineman, when the load or 
boiler pressure changes, to increase or diminish the open- 
ing of the valve so that it corresponds to the normal plane 
of revolution of the balls; and so to keep the engine to 














however, that the e 


It is obv ious, 
trivance can only be used when the change of load « 
pressure 1s likely to be of some duration, for the man li 


its proper speed. 


not be always handling the nut. Hence it becomes 

evident that some automatic mechanism is required, and 
such a mechanism is Mr. Knowles’s governor. The ordi- 
nary nut above described is fitted with a grooved pulley B, 
which receives its motion from the pulley E by means of 
the cord F. The supplementary governor, driven in 
any convenient manner from the engine, carries two fric- 

tion discs C C, which partake both of the rotary and 
vertical motion of the balls. Between them, and on the 
same shaft as the pulley E, is placed the friction pulley D, 
whose diameter is less than the vertical distance between 
C and C. 

From this description it will be seen that while the 
engine maintains its normal speed or runs within any de- 
sired limits of speed (which may be fixed by properly 
adjusting the clearance between the discs) the pulley 
D remains at rest, and the ordinary governor A con- 
trols the engine ; but if these limits be exceeded, C or 
C will ~— upon D, and cause it, and through it the 
pulley B, to revolve in one direction or the other, thus 
varying the length of the rod A. This action will go 
on until the normal speed is again reached, when C 
will cease to press on D, and the rod will remain per- 
manently lengthened or shortened, until a further change 
of load or boiler pressure calls for a fresh adjustment of 
itslength. This also should be noted, that the lengthen- 
ing of ‘the rod is not performed directly by the governor 
balls , but by ~ engine, which turns the governor spindle 
and the discs C ; so that the position of the balls is not 
at all affected (asso often is the case with light and sensi- 
tive governors) by friction of the glands, or by any jerking 
of the rod when the cut-off takes place. Indeed, when the 
engine is running at the proper speed, the governor is 
disconnected altogethe r from the regulating valve, and 
only acts upon it when a change of speed requires 
it to act. 

The same effect may be and has been produced by a 


single governor; but the arrangements proposed for this, 
in the author's opinion, are lacking i in mechanical elegance, 
and are not given here. The details of the supplementary 
governor, on the contrary, are well worked out ; and this, 
together with the facility with which they can be modi. 
fied to suit a great variety of circumstances, and the ease 
with which the mechanism can be coupled to existing 
governors, is no doubt sufficient cause for the popularity 
the arrangement seems likely to attain. For in practical 
mechanies it is not only requisite that the principle of a 
machine should be correct, but also that the arrangement 
of the parts should be adapted to the work they have 
to do. 

The efficiency of the supplementary governor is well 
shown by the following experiment. It was made with 
the same engine as Fig. 6, to which a supplementary 
governor was added after the flywheel had been loaded 
and the speed increased. 

At 3.5 p.m. the full load, twenty-seven pair of mules with 
preparation, was on; the boiler pressure being 59 Ib. per 
squareinch. The pressure was then reduced to 55 lb. at 
3.20, to 50 Ib. at 3.30, and to 45 1b. at 3.35, when the lowest 
grade of expansion permitted by the cut-off motion was 
reached. At 4p.m. the pressure had again got up to 60 Ib., 
and at 4.5 the scutchers were thrown out of gear. 4 
4.12 four pairs of mules were taken off, and at 4.25 three 
pairs more ; yet the axisof the diagram remained practi- 
cally a straight line. It was thus proved that a reduction 
of 25 per cent. in the boiler pressure, and about 30 per 
cant. in the load, caused no appreciable ditference in the 
speed. 








RAILWAY EXTENSION IN INDIA. 

THE Select House of Commons Committee on the sub- 
ject of an extension of railways in India are still pursuing 
their inquiry, having resumed their labours after the fort; 
night’s rest over Easter. Mr. Baxter is the chairman of 
the Committee, and of the nineteen members constituting 
the Committee, a substantial proportion have attended the 
several sittings. Among the witnesses examined since we 
last noticed this investigation was Mr. Lord, a well- 
known Manchester merchant, and an ex-President of the 
Chamber of Commerce of that city. He explained that 
he had been a merchant in Bombay up to twenty years 
and he expressed the opinion that the great growth 
of the cotton trade in India was due to the improved rail- 
way facilities, which had naturally given a powerful 
stimulus to that industry, and he referred in support 
of this view to the Bombay and Delhi line, which had 
enabled cotton from the Delhi district to be taken to 
Bombay for export, instead of having to go by Calcutta. 
On the strength of this he advocated still further extensions 
of railways, believing that similar improvements would 
ensue in other trades and industries, such as the trade in 
wheat, tobacco, oil-seeds, building-wood, &c. The first line 
that should, in his opinion, be constructed, would be that 
from Nagpore to Calcutta; the next would be a short line 
from Godra to Rutlam, in continuation of the Bombay, 
3aroda, and Central India system. He was in principle 
in favour of the State making and owning railways in 
India, but seeing some substantial difficulties in the way 
of that, he felt bound to put that view on one side. At 
the same time, he thought it would be necessary for the 
Government to assist private enterprise, and for that pur- 
pose he recommended an annual outlay of ten millions by 
the State, one-fourth of which should be raised in India 
and the remainder in this country. The Bombay Cham- 
ber of Commerce had advised an annual expenditure of 
twenty millions, but he would not go so far as that. 

Mr. Bythell, another Manchester and Bombay mer- 
chant, showed that although for many years there had 
been a heavy deficit on railway expenditure in India, 
there was now a surplus, and he therefore contended that 
the Government of India would be amply justified in 
entering upon considerable extensions of the railway 
system, to the extent of four millions a year increase on 
the average annual outlay of the last few years. He 
agreed with Mr. Lord as to the desirability of constructing 
the Nagpore and Calcutta line, and as the result of a long 
contest with the Great Indian Peninsula Railway in re- 
gard to reasonable rates he advised that the power ‘of fixing 
rates in any new concessions should be retained by the 
Government under all and any circumstances. In this con- 
nection he stated that under the original contact with the 
Great Indian Peninsula Company there was provision made 
that the rates should be revised from time to time, but in 
some way, which he could not explain, a maximum rate 
had been fixed, and now after twenty millions of capital 
had been provided and six millions paid as interest, it was 
necessary to go begging to the company to get a — 
of rates. Unreasonable and unfair rates, he added, wer 
charged upon Manchester goods, and considering all the 
circumstances, he maintained that the Government ought 
to take power to step in at any time to regulate the 
rates. 

Mr. Hardy, Secretary to the Bank of Bengal, concurred 
in the suggestion that ten millions should be spent 
annually on railways, but he expressed the opinion that 
one-fourth of that would be too much to raise in India. 
He also thought that twenty millions a year would be far 
too much to spend in this way, believing that the effect 
on imports and exports would be bad. He was in favour 
of extensions being carried out by private companies, but 
with a perpetual guarantee. 

Major Conway “Gordon, of the Indian Public Works 
Department, another of the witnesses, stated that the 
Indian Government proposed that 50, 000, 000/. should be 
expended in the next five years on railw ays, 33,462,000/. 
on their own responsibility, and the remainder. on the 
responsibility of private companies. The greater propor- 
tion of the sum to be expended by the Government would 
be on new railways, and, of the rest, one and a half millions 
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anil seviesilien of this sum “ ad often hoon exoceded, and and 
during the five years following upon 1862 the total amount 
expended had been 32,707,843/. He mentioned that the 
annual charge on the public of India for public works was 
decreasing, but the Government looked forward to being 
able to do away with that charge almost entirely, by 
means of railway and irrig: ition works. The proposed ex- 
penditure would not, he said, impose any increased burden 
on the people, and the Government would not be prepared 
to enter upon extensions if that were likely to result. 
Major Gordon also gave particulars as to the class of 
works contemplated by the Government, and as to 
their proposals with respect to the limits ‘of borrowing 
money for productive works; and he advocated a red 
tion in the third-class fares for the benefit of the ma: 
of the people. 

Mr. R. Crawford, chairman of the East India Rail- 
way Company, expressed the opinion that the demand 
among the people in India for railway extensions was 
greatly exaggerated, and that there was not sutticient 
ground for the suggestion that twenty millions a year 
should be spent on such work. The chief productive 
centres in India were very well served in regard to com- 
munication with the sea by the East India Railway and 
other lines. He even objected to spending so much as 
six millions a year, and reminded the Committee that 
some day the Government of India would have to send 
to England as much as 300,000/., or 5 per cent., for every 
six millions, and in consequence the Governme nt would 
tind themselves saddled with a heavy addition to their 
permanent debt. 
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THE MANCHESTER SHIP CANAL. 
To THE Epiror or ENGINEERING. 

Str,—IT have read with much pleasure your articles on 
the above, and perhaps as one who has carefully studied 
the Mersey as a whole, but more especially in connexion 
with a proposal I made to the Mersey Dock Board at the 
request of some shipowners of Liverpool, which had for 
its object the dredging away the bar, and by dredging 
maintaining a depth of 30 ft. at all times of the tide 
perhaps the conclusions I arrived at may, at present, not 
be uninteresting. 

I found that the bar could be dredged away, and 
maintained at a depth of 30 ft. at low water spring tides 
for a tax of one penny per ton per voyage for the vessels 
using the river. A section of the Mersey from Liverpool 
to the sea is sent herewith, from which it will be observed 
that but a short length of this channel wil] require to be 
dredged, so as to make Liverpool accessible to the largest 
steamers at all times of the tide. 

2. That since the docks on the Liverpool side of the 
river have been prolonged to a point beyond New Brighton 
on the Birkenhead side, the current is true to the face of 
the dock walls ; there is therefore no danger of any vio- 
lent changes in the position of the bar such as formerly 
took place, when the direction of the incoming and out- 
going tide was varied and altered from time to time by 
the extension of the docks towards the mouth of the 
“— 

There is not the slightest resemblance between the 
acu of the Mersey and the rivers Tyne or Clyde. The 
bar of the Tyne was entirely removed by dredging, and 
as the sand travelling along the coast from the south is 
stopped by the south pier, the bar does not to any great 
extent form again. The Clyde has little or no sand at its 
entrance, and was made and is maintained entirely by 
dredging. 

4. There is no instance on record where in a wide estuary, 
such as there is above Liverpool, training walls have not, 
from reasons which are well known to engineers, cause ad 
silting, thus diminishing the capacity of that estuary for 
the reception of tidal water required for maintaining the 
area of the river below such training walls. 

It is true that in some instances, the Clyde for example, 
by widening and deepening the river, the tidal current 
has been increased, and the volume of water entering 
and leaving the river augmented, but the configuri ition 
of the Clyde does not resemble the Mersey, which more 
resembles Lisbon, where the bar is far out in the sea, and 
where the entrance is maintained entirely by tidal 
waters. 

5. The maintenance of the channel for the proposed 
Manchester Canal below Runcorn by means of training 
walls will be very costly. The flood tide of the Mersey 
flows close to the south side of the estuary above Liver- 
pool, but the ebb tide keeps more to the north shore. The 
current of ebb and flood tides are therefore not true ; that 
is, they do not keep the same lines. The effect of this is 
that if the stone protection to the proposed deep water 
channel be kept below the level of the sand, the flood tide 
will pour sand into it which the ebb tide w ill not have force 
to remove; the maintenance therefore of such a channel 
by dredging must be very costly. If the stone protection 
walls are carried above the level of the sands, silting will 

take place, the capacity of the river below Runcorn will 
be reduced, and the channel between Liverpool and 
3irkenhead will be reduced in size, and sand banks 
formed in front of the docks, whilst although the bar 
will not be made much shallower, say 9 in. or 1 ft., yet the 
area of the channel between Liverpool and the sea 
would be rendered less capacious and less suited for 
shipping. 

There can be no doubt that Manchester requires rapid 
and cheap water communication with a seaport, and this 
would, in my opinion, be much better secured by a canal 
suitable for steam barges of 300 or 500 tons. The advan- 
tages of such a canal would be that the barges could follow 
the tidal water as they do in the Thames ; they could enter 
the Liverpool and Birkenhead Docks, and take cargo 
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which they had been deposited by these steamers, thus 
relieving goods from the expense of cartage and handling 
in Liverpool itself. 

About eighteen months ago I had to report en part of 
the inland communication of Central Europe, and I 
found that at Berlin and many other places nearly all 
the heavy traffic from the sea coast was P com by canals or 


river navigations, and although our distances are not so | 
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great, yet I think a well-considered system of canals for 
steam barges of 300 or 500 tons would give more certain 
and reliable results than the proposed ship canal, the 
more especially as the tendency is for ocean traffic to be 
worked by lines of steamers owned by great companies, 
and these steamers themselves from day to day grow 
larger in size, and many of them are even now much too 
large for the proposed canal. 
Your obedient servant, 
Russe. AITKEN. 
36, Great George-street, Westminster, S.W. 
April 30, 1854, 


CAST STEEL AS A MATERIAL FOR 
CRANKSHAFTS. 
To THE Epitor OF ENGINEERING. 

Sir,—I aim sorry to have to trespass again on your space 
concerning the above subject, but Mr. Reynolds has so 
misunderstood the meaning of my remarks in your 
issue of the 2nd instant, that I am obliged to do so. 
I never said anything at all about ‘‘the production of 
heavy ingots.” The controversy was concerning sound 
ingots, in the production of which I cannot allow my firm 
tu be supposed second to any in the world. My firm 
have now been making cast-steel ingots for close on one 
hundred years, and I have a large number of the records 
of experiments made during that time in my possession, 
in addition to my own comparatively fewer ones made 
during the past fifteen years. 

Yours truly, 


Sheffield, May 12, 1884, J. F. Hatt. 


LONG COLUMNS AND LIFT RAMS. 
To THE Epiror OF ENGINEERING, 

Sir, — Having lately had occasion to consider the 
strength of exceptionally long columns with a length of 
over thirty diameters, I have come to the conclusion that 
the reliable published information upon this point is not 
extensive. 

Now, however, that long and slender columns have 
been for some time used in direct-acting hydraulic lifts, 
perhaps Mr. Ellington or some others of your able corre- 
spondents would kindly publish what data they have 
collected relating thereto. 

With a very long column it seems to me that its own 
weight must become an important factor in the calcula- 
tion, but according to the formula for long columns given 
in Dr. Downing’s ‘‘ Elements of Practical Construction,” 
it would appear that a 4 in. solid cast-iron column would 
support itself for a length of about 2000 ft. I should 
imagine, therefore, that this formula is not applicable 
for excessively long columns of, say, 100 diameters or 
more. 

Referring to Mr. Ellington’s paper on ‘‘ Hydraulic 
Lifts ” (Proceedings of the Institute of Mechanical Engi- 
neers, January, 1882), I find mention of a lift with a 
3 34in. ram having a stroke of 57 ft. This, I conclude, is 
a steel ram ; but if it has been working successfully, it is 
an interesting and important example, as it must be ap- 
proaching a safe limit of lightness. 

It has occurred to me that this is a subject well worthy 
of discussion, and I think my satisfaction would be 
shared my most of your readers if this letter induces an 
exposition of views and data from some engineers who 
have had experience in the strength, or rather weakness of 
long columns, 

Yours truly, 
Novus Homo. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
again in a depressed condition and little or no business 
was done. No. 3 g.m.b. was offered at 36s. 6d. per ton, 
and some transactions took place at this figure, but as a | 
general rule buyers hung back and appeared to require | 
very little iron. The latest reports from the Continent, 
and especially from America, are very disappointing. | 
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Shipments this month are only moderate, being 30,800 
tons against 32,400 tons at the corresponding time last 
month, and 30,000 tons at the same time in May last year. 
The rolling mills in the North of England are still badly 
off for work, and it is reported that one or two more will 
be definitely closed in a short time. Ship-plates continue 
at 5/. per ton and angles 4/. 15s., less 24 per cent. at works, 
but orders even at these low prices are exceedingly diffi- 
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cult to obtain. Hematite iron is dull, and Nos, 1, 2, and 
3 are offered at 46s, 6d. per ton f.o.b. west coast ports. 


Shipbuilding and Engincering.—The shipbuilding trade, 
which is the chief industry on the northern rivers, is 
worse than it was a month ago, and the prospects of fresh 
contracts for new steamers are more remote, as the freight 
market does not improve, and the number of vessels laid 
up does not diminish. There is less doing in engineering. 
In the midst of such gloomy prospects it is pleasant to 
note that Sir W. G. Armstrong, Mitchell, and Co., of 
Elswick and Walker-on-Tyne, have obtained contracts to 
build two warships for Japan, to be replete with the 
latest artillery, &c. It is said that the value of the con- 
tract is close upon a million sterling. 

The Stel Trade.—The steel trade continues in a poor 
state. Although prices are so unremunerative, orders 
cannot be had. Unless some good contracts are secured 
soon Messrs. Bolckow, Vaughan, and Co., of Middles- 
brough, will be compelled to close their great works 
at Eston, where they are able to produce about 5000 tons 
of rails per week. 

The Cleveland Ivronmasters and the Restriction.—The 
policy of restriction adopted by the Cleveland Iron- 
masters over two months ago, has not had the beneficial 
effect that was anticipated in some quarters. It was 
rumoured in Middlesbrough yesterday that the iron- 
masters who had had a meeting were about to blow out 
more blast furnaces, but this was contradicted. The de- 
mand for iron is slow, and it is feared that it will be 
weaker notwithstanding the fall in prices. 

The Coal and Coke Trades.—There is less inquiry for 
fuel, and prices are tending downwards. 





Messrs. RANSOMES, SIMS, AND JEFFERIES, LIMITED.— 
The firm of Ransomes, Sims, and Jefferies, has been con- 
verted intoa private limited company. The management 
of the business will be continued by the three partners, 
who together with Mr. William Dillwyn Sims, and the 
members of their respective families, are shareholders in 
the new concern. 


Monster Russian Bripce.—It is reported from Russia 
that the question is being agitated of connecting Cron- 
stadt and Oranienbaum by a bridge at a cost of 2,400,000/. 
The structure is to rest upon granite pillars fixed by the 
caisson method, each of them protected from the action of 
the waves during the prevalence of south-west winds by 
an angular wall-like guard of stone. The bridge will be 
about five miles in length, and it is expected to be com- 
pleted by 1889. When finished—if it ever is finished—it 
will consist of two parts, a railway and a foot-bridge. 





TWEDDELL’s Hypratiic Rivettinc MAcHINERY.—On 


page 492 of our last volume we described and illustrated | 


one of the latest travelling portable rivetter plants on 
Tweddell’s system, as made by Messrs. Fielding and 
Platt, Gloucester, to be used on the Bhirna bridge, then 
about to be erected on the Southern Mahratta Railway. 


From a letter recently received from one of the engineers | 


engaged with this machinery, the following very satis- 
factory results are extracted. He says: ‘‘I have been 


averaging 3000 (three thousand) rivets per day with the | 


3 ft. Gin. gap rivetter (the one shown on our illustration 
already referred to). The highest number I have done in 
one day is 4060—which is not bad for ‘ natives’ only, 
the only Englishman on the work being myself.” This is 


| certainly remarkable work, and is a rate of speed which 


could not of course be kept up, were not an ‘‘ accumu- 
lator” employed (except by the use of pumps so large as 
practically to involve more dead weight than that of the 


| accumulator), and even then the rivetted work would be 


inferior. It may be mentioned that in order to spread the 
weight of the rivetting machinery over the greatest pos- 
sible surface of the bridge, this plant was divided into 
two portions. One trolly carries the rivetter and its 
crane, and also a rivet-heating furnace, while a second, 
which could either be ashore or on a part of the bridge 
now completed, carries the pumps and accumulator. By 


| this means the a of the rivetting done in situ is 
ne 


equal to that done in the workshops, 





MACHINE FOR PREPARING STEREOTYPE 
PLATES. 

In the process of printing by rotary machines, such 
as are used for the, production of the daily papers, the 
types which are set up by the compositors, are not 
employed to form the final impression, as from their 
shape they are evidently incapable of being arranged 
round a cylinder. They are merely used as moulds 
and one or more casts or matrices in papier-maché are 
taken from them. These casts areextremely flexible, 
particularly while they are damp, and can be bent to 
the desired curvature to suit the cylinder of the print- 
ing machine. They are fixed in cylindrical moulding 
boxes in which there is a metal core, and type metal is 
runin between two, forming segmental plates of which 
the inner diameter corresponds to the cylinder to 
which they are to be affixed, and the external surface 
bears the impression of the type. 

Our illustrations on the next page show an improved 
form of moulding box lately patented by Mr. Albert 
Sauvée, of 22, Parliament-street, Westminster, for the 
production of these segmental stereotype plates, The 
mould is an open-ended cylinder with nearly one-half 
of its circumference cut away. It is furnished with a 
cylindrical metal core carried at each end by an arm 
by which it can be swung in and out of position. 
Whenit is in its place it leaves an annular space between 
itself and the box ; the ends of this space are closed 
by curved filling pieces, and one side of it by a straight 
bar, while the remaining or upper side forms the open- 
ing into which the metal is poured. The papier- 
maché matrix is laid into the box with its impressed 
side inwards, that is, looking towards the centre of the 
circle, and its edges are secured under the curved and 
straight pieces which form the limits of the space. The 
edge into which the metal is poured is not inclosed, and 
consequently, there is formed on it a runner or git 
which needs to be removed before the stereotype plate 
can be fixed in the printing machine. This operation 
is effected by a circular saw or cutter carried on a 
slide, by which it can be moved the whole length of 
the cylinder. In order to bring the plate within its 
influence the core is moved out of the box, and as the 
plate and its runner together embrace more than half 
its circumference, it carries the plate with it, and 
presents it to the cutter. It is necessary that the cut 
should completely divide the soft metal, and yet that 
the tool should not come in contact with the hard core. 
This is a point of great importance to the efficient 
working of the apparatus, and the means of providing 
for it constitute one of the leading features of Mr. 
Sauvée’s invention. Along the line in which the cut is 
to be made a deep groove is prepared in the core, 
and into this groove a bar is fitted, the bar being of 
such a size as to allow of it being depressed below the 
surface of the core when required. It is carried at 
each end by links centred eccentrically to those by 
which the core is guided, the arrangement being such 
that when the core is in the box the face of the bar 
coincides with the surface of the core, and when it is 
presented to the cutter the bar is depressed and leaves 
a clearance space for the teeth of the cutter below the 
stereotype plate. 

Leferring to the illustrations, Figs. 1,2, and 3 are re- 
spectively end elevation, back elevation, and plan of 
the machine ; Figs. 4 to7 show details of the moulding 
box and packing pieces, and Figs. 8 and 9 of the core. 
The box A (Fig. 1) is mounted upon the frames B, and 
receives into its open side the core C, which is carried 
on the counterweighted levers D centred at d'. This 
core can be swung back into the position shown in 
dotted lines in Fig. 1. When in place it is tightly 
secured by cramps E and E! (Figs. 1 and 3) which are 
centred at l?, and are provided with tightening screws 
to act upon the trunnion end of the core. The pres- 
sure is resisted by the packing pieces which define the 
annular space between the shell and the core. The end 
pieces c (Figs. 7 and 9) have each two ribs on their 
| backs to fit into grooves prepared in the shell for their 
| reception ; there,are three grooves so that the distance 
between the pieces c can be varied. The inner edges 
of these segmental pieces are chamfered for the pur- 
pose of moulding a bevel on each side of the type plate, 
| to provide means by which it may be held upon the 
| printing machine cylinders. They are also reduced in 
diameter externally for a portion of their length in 
| order that the edges of the matrix may be inserted 
| beneath them. The lower edge of the annular space 
jis closed by the bar A? (Fig. 4) which extends from 
| one of the segments ¢ to the other, and is fitted at its 
|endsintoeach. This bar is also reduced in thickness 
at its under side for a portion of its breadth in order 
| 
| 





that the lowermost edge of the matrix may be secured 
by it in the same manner that its sides are secured by 
the segments c. A bar C+ (Fig. 4) is bolted in a groove 
| running the entire length of the core for the purpose 
| of fixing the bar A’ when the box is closed. Clear- 
ances c! (Fig. 8)are formed in the bar C* to enable the 
| stereotype plate to be readily lifted by hand from the 
| core. 
The fourth or uppermost side of the plate is left 
open for the reception of the molten type metal, A 
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bar A? (Fig. 4) is fixed to the upper edge of the shell | drives the cutter through the wheels 02, P!, P?, and P, 
A, and forms a lip against which the metal is poured. the bevel wheel P sliding on a long key in the shaft P. 
A rectangular bar C? (Figs. 1, 2, 3, and 4), is bolted in| When the core is turned back against the adjustable | 
a groove running the entire length of the core CU, and | screw stops ‘b', the cutter is opposite the bar F in the 
to it cheeks c® c#(Figs. 8 and 9), are secured by screws | groove F! (Figs. 1, 4, and 6). This bar runs the entire 
passing through slots in the cheeks, and by means of | length of the core into which it is made to recede | 
which the position of the latter can be adjusted to | during the opening of the box by means of the links /, | 
correspond with the various portions of the segments | pivotted at one end to the studs F?, formed at each 
c,as may be required. When the box is closed these | end of the bar F (Figs. land 4). The opposite ends of 
cheeks fit closely against the ends of the segments ¢, | the links f are pivotted to the studs f2, formed eccen- 
and the lip A®, and together with the bar C* form the | trically upon the joint pins d! d?, which carry the 
mouth for the reception of the molten metal. | balance levers D D', The effect of this arrangement 
The circular cutter M! is mounted upon a slide M | is that as the core is turned to the right (Fig. 1), the | 
capable of being traversed from end to end of the links f draw the bar deeper into the groove. When | 
machine by the screw N at the same time as it is the metal is being run the bar may either be flush 
rotated by the handwheel O! upon the shaft O. This | with the core or project beyond it, so as to forma 











groove in the stereotype plate, which by reason of its 
embracing more than half the circumference of the 
core is carried with it when the latter is moved over 
to the cutter. As soon as the plate is parted, the two 
portions are free, 








Traian MECHANICAL INDustTRY.—The Italian Admi- 
ralty is about to make an attempt to emancipate Italy from 
foreign machine builders, not only as regards the manu- 
facturing, but the designing of steam engines. Hitherto 
Italian establishments and workshops have simply copied 
foreign designs. To attain theobject nowaimed atthe seven 
principal mechanical firms of Italy have been invited to 
send in complete designs for 6000 horse-power engines for 
a transport now in course of construction, and the invita- 
tion has been accepted, 
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NOTICES OF MEETINGS. 

Tuk InstiTuTION OF CIVIL ENGINEERS.—Tuesday, May 20th, at 
S8p.m. Paper to be read with a view to discussion: ‘On the 
Progress of Upland Water through a Tidal Estuary,” by Mr. R. 
W. Peregrine Birch, M. Inst. C.E. 

Tue Society OF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
The next meeting of the Society will take place on the 22nd inst. 
at the Institution of Civil Engineers, 25, Great George-street, 
when the following paper will be read: ‘ The Electrical Con- 
gresses of Paris,” by W. H. Preece, F.R.S., Past-President . 

PuysicaL Sociery.—May 24th, at 3 p.m. ‘On an Immersion 
Galvanometer ; and on Kohlrausch’s Metre Bridges for Alternat- 
ing Currents,” by Dr. W. H. Stone, F.R.C.S., ‘* On a Speed Indi- 
cator,” by Mr. Walter Baily. ‘On Eutexia or lowest Tempera- 
tures of Fusion,” by Dr. Guthrie, F.R.S. 

RoyAL METEOROLOGICAL Society.—On Wednesday, the 21st inst., 
at7 p.m., at 25, Great George-street, Westminster, the following 
papers will be read: ‘‘Note on the Proceedings of the Interna- 
tional Polar Conference, held at Vienna, April, 1884,” by Robert 
H. Scott, M.A., F.R.S., President. ‘* Meteorological Observations 
on the Maloja Plateau, Upper Engadine, 6000 ft. above the Sea,” 
by A. Tucker Wise, M.D., F.R. Met. Soc. ‘‘On some Results of 
an Examination of the Barometric Variations in Western India,” 
by A. Naylor Pearson, F.R. Met. Soc. ‘‘ Illustrations of the Mode 
of taking Meteorological Averages by the Method of Weighing 
Paper Diagrams,” by Richard Inwards, F.R. Met. Soc., F.R.A.S. 


“Ten Years Weather in the Midlands,” by Rupert T. Smith, F.R. 
Met. Soc, 
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THE STATE OF THE NAVY. 

In our review of the first debate on the Navy 
Estimates we hazarded the opinion that when the 
matter was again brought forward it would create 
but little public interest. Our forecast has un- 
fortunately been fulfilled, for when Mr. Smith rose 
in the House of Commons on Friday last not much 
more than a dozen members remained in their places 
to listen to his strictures on the present administra- 
tion. We have frequently reverted to the fact that 
the wisdom of Parliament is not sufficiently applied 
to the all-important subject of the state of the 
Navy, but the insolent indifference of those we 
should most look to for help in these matters has 
seldom been more conspicuously displayed than by 
the emptying of the House last Friday as soon as 
question-time was over. A question of privilege 
involving a petty personal squabble between two 
members will cause every part of the House to be 
crowded, whilst matters of the gravest national 
interest are discussed before empty benches. 

It would be useless to follow Mr. W. H. Smith 
into his analysis of the figures of different 
years. One cannot help remembering that there 
is no great difference whether a Liberal or Con- 
servative Government is in office, and the posi- 
tions of the ex-First Lord and the Secretary of the 
Admiralty might easily have been reversed. The 
critics of the naval administration may be broadly 
divided into two classes — those who think that 
more money ought to be spent, and those who think 
that the existing votes are sutfticient, but that 
the money ought to be spent better. Possibly 
both are right, and it is certain that the country 
would never grudge a sufticient expenditure on 
the fleet, if, as Lord Ravensworth said a few 
days ago, the Ministry would go down to the 
House, and say such an expenditure were neces- 
sary. With regard to the money being well applied 
comparisons are apt to be misleading, but the 
difference between the 50/. spent in a Royal dock- 
yard per ton of ship produced, and the 18/. per 
ton of a private yard would bear a deal of ex- 
planation. But however much may be said to 
ininimise the apparent discrepancy, ordinary ob- 
servers, who have seen both royal and private yards 
in work, will be reminded of the large squads of men 
that are to be seen leisurely doing little more than 
nothing in the former establishments, and compare 
them with the busy gangs in private yards. Mr. 
Smith in the course of his speech said that the work 
done in the Government establishments is superior 
to that produced by contracting firms. This is a 
statement that could not be substantiated as a 
general instance. The best firms in this country 
turn out vessels that are not inferior in practical 
excellence to any dockyard built ships. It is true 
that occasionally shipbuilders raise objections to 
the tests imposed by the Admiralty regulations ; 
but this is not because they are likely to cause the 
rejection of material, but on account of the great 
trouble and delay entailed in making these tests ; 
which to the unofficial mind often appear unneces- 
sarily complicated. 

The frequent alterations in design and conse- 
quent delays in the construction of vessels built in 
Royal Dockyards were subjects often alluded to in 
the debate. This is a question that we have re- 
ferred to over and over again in these columns and 
we have in the present instance little fresh to add to 
our former statements of opinion. The advantages 
of rapid construction have recently received strik- 
ing confirmation in the case of the Riachuelo, a 
vessel of 6000 tons, which was built in a private 
yard in less than two years andahalf. Sir E. J. 
Reed contrasted this with the case of the Edin- 
burgh, taken in hand in 1879 and of which 73-100ths 
were to be completed by March 31, 1885. 

No doubt it is a desirable thing to incorporate in 
the construction of war vessels all the lastest im- 
provements, a fact which is generally pleaded asa 
necessity for delay, but the way to attain this end 
is not by slow but by rapid construction. In com- 
menting on the Riachuelo at the recent meeting of 
the Institution of Naval Architects the great ad 
vantage claimed for the vessel was that she was 
‘‘up to date.” She incorporated all the most 
recent improvements, and this was attributed to her 
rapid construction. Too often, whilst the various 





Government departments are delaying a ship in 
order to settle some comparatively unimportant de- 
tails of design, the main features are becoming obso- 
lete, and the vessel when finished is a mixture of old 
and new. The slow pace of dockyard construction 
is not, however, to be altogether attributed to wait- 
ing on invention. The fact is there are generally too 
many fingers in the constructive pie, too many de- 
partments to be consulted, the officials of each 
jealous of their full right to suggest, criticise, 
and discuss. This perhaps is not so apparent in 
settling the original design of vessels as in arrang- 
ing after details; but once the discord of altera- 
tion has been admitted, the delays of divided 
authority must be allowed full sway. Those 
who have had experience of the rate at which 
reports, minutes, and correspondence filter through 
from department to department in Government 
establishments, will easily understand why a ship 
takes seven years to build in place of three. 
However, such things have been since the first 
Government department was established, and will 
be as long as the world exists. It is no good 
repining at the inevitable course of events and 
the imperfections of human nature. The servants 
of the State are recruited from the best ranks of 
society, but it is useless to hope that even the most 
exalted sense of duty can supply the place of the 
stimulus of personal interest in urging men to the 
exercise of unusual activity. All we can ask for is 
additional publicity in these matters, so that the 
mead of praise or blame may be shifted to the 
right shoulders ; but it would be over sanguine to 
expect that Government establishments could ever 
compete with private firms in the rapidity and 
cheapness of work. If the same proportion of the 
ships of our Navy is to be built in Government 
yards—and the supposition opens up a wide field 
for debate—there seems to be little doubt that 
more money must be applied to constructive pur- 
poses if this country is to be ready at any time to 
maintain her ancient maritime supremacy. 

The grievances of the naval engineers were touched 
upon by several speakers in the debate, and it is 
curious that the profession receives in the House of 
Commons some of its warmest support from mem- 
bers of the two classes who have done more than 
any others to make the engineers feel the un- 
pleasantness of their position ; that is the executive 
officers of the Navy and the naval constructors. 

Sir E. J. Reed said there was nothing more 
lamentable in connexion with the Navy than the 
degraded position, with regard to rank and pay, 
occupied by the engineers. Admiral Egerton, 
Lord H. Lennox, Captain Price, and other speakers 
also advocated the claims of the engineers, but 
apparently to little purpose, for Mr. Campbell- 
Bannerman, whilst admitting that the engineers 
might with some reason complain, held out no hope 
that anything could be done for them of a substan- 
tial nature, as there is no difficulty about procuring 
officers to serve in that branch of the service. The 
expression strikes the key-note of the treatment that 
the engineer branch has ever received at the hands 
of those who are putin authority over them. Some 
time ago the Admiralty earned a cheap notoriety 
by appearing as the champions of the unfortunate 
engineers; but in working out the scheme then 
advanced it has been found that the increase in pay 
promised is of the most unsubstantial nature. It is 
not the money question, however, which the engi- 
neer officer attaches so much importance to as it is 
the social aspect of his position. This is a difficult 
subject to discuss, and like all questions of social 
equality the main features in its settlement 
must spring from causes entirely beyond ofticial 
control. The engineer officers of the present day 
are at least the equals of the executive branch 
in education, which should be the most important 
social attribute, but they labour under a great jdis- 
advantage which is often lost sight of. When steam 
was first introduced into the Navy there was no class 
of engineers of the social position of naval officers 
from which the Navy engineers could be re- 
cruited, and the positions had to be filled by such 
men as had the requisite mechanical knowledge 
irrespective of their social attainments. Many of 
these could not by any stretch of courtesy be classed 
as gentlemen (using the term in its ordinary 
conventional sense). This race has entirely died 
out of the service, but the present engineer 
officers are its successors, and when one remem- 
bers how a class distinction sticks long after its 
original characteristics have disappeared, it is easy 








to account for the airs of superiority that are 
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assumed by many of the younger and more foolish, 
and we may add, more priggish, amongst the execu- 
tive officers of the Navy when associating with their 
brother officers of the engineering branch. 








J 
THE SOIREE OF THE ROYAL SOCIETY. 

As we notified last week,* the President of the 
Royal Society, Professor Huxley, gave on the even- 
ing of Wednesday, the 7th instant, the first con- 
versazione held by the Society since his accession to 
the office of President. There were present on 
the occasion a large number of guests distinguished 
in the domains of science, literature, art, and 
politics, but it was painfully apparent in the minds 
of all who are familiar with these pleasant, social, 
and scientific gatherings that certain well-known 
faces were conspicuous in their absence, and that 
the hand of death had been laid on several of the 
most honoured priests of the altar of science during 
the past year; of these the most missed were the 
late President, Dr. W. Spottiswoode, and Sir 
William Siemens. 

Of the objects of scientific interest exhibited for 
the enjoyment of the visitors, there was decidedly a 
smaller number than is usual on such occasions, but 
there were some of exceptional interest, and which 
gave rise to much interest and attention. 

Mr. James Wimshurst, whose name is well known 
to the readers of this journal, showed in the small 
library, a collection of his induction electrical ma- 
chines, which we have described from time to time.+ 
One of these, it will be remembered, consists of two 
discs of glass, which are caused to revolve rapidly 
in opposite directions on the same spindle, in their 
own planes, and at a distance from one another of 
about } in. ; upon the outer face of each disc are 
cemented a number of radial metallic sectors, which 
in their rotation are touched twice in each revolu- 
tion by a pair of metallic brushes connected to one 
another by a wire, and by which, electrostatic in- 
duction by the influence of the sectors of the other 
plate, is rendered possible. For the purpose of con- 
veying the charge, so as to be utilised outside the 
machine, there is a pair of conductors connected 
to a pair of connecting forks, between the terminal 
knobs from which sparks, between 3 in. and 4 in. 
in length, followed in rapid succession when the 
machine was in action. In order to show that 
the fixed conductors play no part in the initial 
action of the apparatus, Mr. Wimshurst showed 
several specimens of a pair of discs simply strung 
on a spindle to be revolved in opposite direc- 
tions between the thumb and finger of each hand, 
and having neither stand or fixed conductors, or 
any accessory apparatus whatever, and although 
the evening was a wet one, and the rooms crowded 
with guests, induction was instantaneous on spin- 
ning the discs, and even when both discs were 
breathed upon, so as to be covered with a film of 
moisture, the action was almost as energetic as 
before. This property is perhaps more than any 
other, the most striking peculiarity of Mr. Wims- 
hurst’s machines, for there is no other electrostatic 
induction machine within our knowledge that is so 
independent of atmospheric conditions. 

Messrs. Elliott Brothers exhibited a valuable 
collection ot electrical and telegraphic apparatus 
among which was a specimen of the new form of 
perforator for the Wheatstone automatic system, 
a transmitter for the same system, and a very ela- 
borate set of instruments excellently grouped and 
fixed upon a stand, and constituting the apparatus 
at one station working the Simplex repeater system. 
Messrs. Elliott Brothers contributed also examples 
of Professor Blyth’s volt and current meters, both 
of which depend for their action upon the attrac- 
tive influence of a solenoid upon a very thin iron 
tube against the tension of an adjustable spring. 
They also showed portable table electric lamps, 
consisting of a small Swan lamp supported on a 
massive stand within which is concealed a Skri- 
vanow primary battery. 

In the principal library, Mr. R. H. M. Bosanquet 
showed an interesting magnetic apparatus for illus- 
trating the change in the total magnetic moment 
which takes place by dividing a bar magnet into 
a nuinber of short lengths. This apparatus con- 
sists of a long tray of V-shaped cross section 
suspended bifilarly from a suitable support within 
a glass case by which dust and air currents 
are excluded. Along the V-shaped groove are 





* See page 416 ante. 
+ See ENGINEERING, vol, xxxiv., page 118 and vol, xxxv., 
page 3, 





placed eighteen cylindrical pieces of hard steel, all 
having a common axis, and they can be placed either 
against one another, end to end so as to constitute 
one cylindrical bar, or they can be separated by 
short distances without disturbing their coaxiality. 
The apparatus is so adjusted that in its position of 
equilibrium, under no disturbing influence, the axis 
of the suspended grooved tray lies east and west. 
If a magnet be laid in the groove, a deflection takes 
place towards the meridian, and as it is bifilarly 
suspended, the tangent of the angle of its displace- 
ment is a measure of its moment. It has hitherto 
been considered that whether a bar magnet be 
divided up into a number of short lengths or not, 
its moment remains the same, but by this apparatus, 
Mr. Bosanquet demonstrates that when the pieces 


are placed against one another so as to constitute | 


one bar magnet, its moment is nearly eight times 
as great as when spaces are left between them. 

Mr. A. Hilger exhibited two very beautifully con- 
structed spectroscopes, one being a single prism table 
instrument for laboratory work, and the other a com- 
pound instrument applicable either to astronomical 
or to laboratory purposes. Mr. W. Groves showed 
one of Professor Hughes’s magnetic balances and an 
absolute sine electrometer of the form designed by 
Professor Minchin, and near these instruments was 
a large Voss’s electrical machine giving sparks in 
air vt 63 in., exhibited by the manufacturer. 

In the same room was a curious apparatus exhi- 
bited by Dr. A. Tucker Wise, which is to be placed 
in the Hétel-Kursal dela Maloja, Upper Engadine, 
for the generation and distribution of ozonised air 
formed by adding a certain proportion of ozone to 
the air entering the building under the general 
system of ventilation. The air to be ozonised is 
passed, by means of a fan driven by a water engine, 
through a chamber or generator, within which is 
a series of glass plates, fifty in number, fixed close 
together and coated with tinfoil strips, so as to con- 
stitute metallic gratings, and across the interstices 
of these gratings, the discharge of a large Ruhmkorff 
induction coil is passed in a multitude of little 
sparks. The induction coil is one of high insulation 
and capable of giving a spark in air between its ter- 
minals of 15 in. Under the system of ventilation 
adopted at this enterprising hotel, the ozonised air is 
conveyed to the large salons and the theatre, and is 
not only warmed to the required temperature but 
is charged with aqueous vapour, so as to maintain 
the saturation corresponding to that temperature at 
a healthy degree of humidity. Dr. Wise states that 
by means of suitable valves, air properly warmed 
and charged with aqueous vapour and ozone can be 
turned into any room at the rate of from 60 to 100 
cubic metres (i.e., between 2000 and 3500 cubic feet) 
per hour for each individual. We should hardly 
have thought that in a hotel situated 6000 ft. above 
the sea-level in the upper Engadine such an appa- 
ratus would be necessary in order that its visitors 
should breathe fresh air. 

One of the most interesting contributions to the 
objects exhibited was Herr Dworak’s sound radio- 
meter, which we illustrate on the present page, and 
which was exhibited by Mr. W. H. Preece, F.R.S. 
In this apparatus, which attracted considerable 
attention, a wheel is set into rapid rotation by the 
sound waves produced by a vibrating tuning fork, 








Referring to the figure, T is a large tuning fork 
mounted on a resonating chamber R, and maintained 
in continual vibration by an electro-magnet C fixed 
between its prongs, to which an intermittent current 
of electricity is transmitted by a contact breaker 
consisting of a similar fork tuned in unison with T, 
with which it is connected by the wires x and y, 
Opposite the orifice of the resonating chamber R, 
and on the same horizontal axis, is placed a Helm- 
holtz resonator K, and in front of its small end is 
placed the instrument shown at L, which consists 
of six little Helmholtz resonators fixed round the 
circumference of a wheel which is poised at its 
centre on a needle point so as to be capable of rota- 
tion in a horizontal plane after the manner of a 
compass card. The little resonators are attached 
to the wheel in such a manner that their axes are 
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tangential to their circle of rotation, their smaller 
ends pointing in the direction in which they revolve. 
When the tuning-fork T is set into action the air 
within the chamber R takes up the vibration and 
the sound is greatly reinforced, and this is more 
marked if a mass of cotton wool or soft rubber be 
interposed between the chamber R and the table. 
The action of the Helmholtz resonator K, is to take 
up the sound waves and to concentrate them in the 
direction of the revolving instrument L, and this 
effect is so strongly produced that, if the finger be 
placed a short distance in front of the smaller 
orifice of K, a sensation is felt which is indistin- 
guishable from that which would be produced by a 
rapidly intermittent jet of air issuing from the 
nozzle. The rotation of the wheel L may be due 
to the fact that as the air within each of the little 
resonators L, is thrown into vibration under the in- 
fluence of the sonorous vibrations, and in the direc- 
tion of its axis, and as it is freely open to the ex- 
ternal air towards one end of that axis, it is probable 
that the energy of motion expends itself partly on 
the envelope and partly on the air, and the former 
receiving a greater proportion over that part of its 
surface which is opposite to the large orifice than in 
the contrary direction, rotation takes place. 

We are, however, rather inclined to place the 
phenomenon in the same class with those discovered 
by Professor Bjerknes, and illustrated in the 
beautiful experiments of himself and his son,* and 
to atiribute the action to the effect of one vibrating 
body upon another through the intervention of a 
common vibrating fluid medium in which they are 
immersed. It is, however, hardly within the scope 
of an article, such as the present, to enter into a 
consideration of different hypotheses by which the 
action of this most interesting instrument may be 
explained, but we may on a future occasion have 
more to say upon the subject. We are, however, 
justified in saying that the apparatus was the 
most attractive contribution to the success of the 
evening. 

Mr. Preece exhibited another valuable novelty 
in his new form of photometer, which he has re- 
cently perfected in association with Mr. Trotter, 
by which the illumination of a horizontal surface is 
measured against a standard of comparison. This 
instrument is a modification of the photometer of 
Bunsen in so far as the comparison is made by 
means of a spot of grease upon a paper screen, 
* See ENGINEERING, vol, xxxiil., pages 23, 147, and 191, 
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but it is totally different in every other detail. 
The standard light is an incandescence electric 
lamp set into action by a constant voltaic battery and 
placed below the paper screen, which is horizontal, 
and forms the upper surface of the instrument. 
As we shall on an early occasion illustrate and de- 
scribe this interesting photometer we need not enter 
into further details in the present notice. 

Of the other objects of interest exhibited at the 
conversazione we would mention a large map and 
a series of photographs, illustrative of the earth- 
quake in Essex on the 22nd of last month, con- 
tributed by Mr. G. J. Symons, F.R.S., and a 
series of drawings from photographs of the solar 
corona, taken in the absence of an eclipse, by Dr. 
W. Huggins, F.R.S. 


PRIVATE BILL LEGISLATION. 

THe Committees on the Manchester Ship Canal 
Bill have been occupied with the hearing of the 
further evidence brought against the scheme by the 
Mersey Docks and Harbour Board. The Shrop- 
shire Union Canal Company, whose communica- 
tion with tidal waters is made at Ellesmere Pool, 
gave evidence to show that the proposed estuary 
works would most injuriously affect the channel by 
which their traflic is carried into the main stream 
of the Mersey. Similar evidence was given by the 
London and North-Western Railway Company, 
who allege that these works will divert the channel 
now giving access to Garston Docks, their property, 
and will thus render useless the enormous expendi- 
ture there of labour and money. They also at- 
tacked the estimates and put in a comparative state- 
ment showing how much the scheme would cost | 
according to their experience of similar works. Sir } 
W. B. Forwood, shipowner, of Liverpool, stated 
that he considered the navigation of the proposed 
estuary channel would be very dangerous for large 
ships, and he did not think they would attempt it 
at night or with a following tide. 

On the conclusion of the promoters’ case for the 
Parks Railway, the opposition commenced with the 
evidence of several traders having shops in the 
Edgeware-road, who, judging from their experience 
when that thoroughfare was interrupted for paving 
purposes, were of opinion that they would suffer 
great loss of business should the railway be sanc- 
tioned, as its construction would necessitate a 
similar but increased interference with the usual 
course of traftic upon which their trade depended. 
Following them came numerous witnesses, includ- 
ing Lord Randolph Churchill and Mr. Beresford 
Hope, representing the residents in the neighbour- 
hood of the Marble Arch, who strongly protested 
ayainst the annoyance and inconvenience to which 
they would be subjected and which would inevitably 
result from the construction, working, and ventila- 
tion of the proposed railway, a scheme which they 
were unanimously of opinion was of no public 
utility. Mr. Riviere, surveyor to the Whitechapel 
district, spoke of the many complaints which had 
been made by business people respecting the loss 
and inconvenience they had experienced from the 
prosecution of the works in connexion with the con- 
struction of a railway about three-quarters of a mile 
in length down the Whitechapel-road. These 
works were commenced in 1882 and were now about 
half completed. Mr. E. A. Cowper, member of the 
Council of the Institution of Civil Engineers, was 
zalled and stated that though he had-no doubt but 
that Sir J. Hawkshaw was fully competent to esti- 
mate the power required for ventilating the tunnel, 
yet he thought that gentleman had not given suth- 
cient attention to the matter, for he was satistied 
that he was entirely wrong in his assumption that 
the power he proposed would be anything like sutfti- 
cient to produce the required results ; he himself 
being thoroughly experienced in all things relating 
to the question of ventilation, considered that in 
order to produce a purification of the atmosphere 
in the tunnels equal, on an average, to that on the 
District Railway during the time that the blow- 
holes were in cperation, 150 horse-power would be 
required at Westminster, 208 at Albert Gate, 58 at 
the Marble Arch, and 90 at Edveware-road, or about 
eight times as much as has been proposed ; he cal- 
culated that with that expenditure of power the air 
would be, by the action of the trains and the fan, 
drawn along the tunnel at the rate of about 5.4 ft. 
per second, and under those conditions the worst 
portion would be contaminated by the products of 
combustion of three, and possibly four, locomotives 
n the longest length of tunnel. As to the effect of 
the ejection of the foul air at the several shafts, he 








thought that on a windy day no evil effects would 
ensue, but that on calm days and during fog the 
fumes would descend and be found very objection- 
able in their vicinity ; he certainly did not agree 
with some of the evidence given, which described 
the carbonic acid and sulphurous acid gas as cooling 
down and separating from the rest of the atmo- 
sphere ; that they would not do so was clear from 
the fact that it was the nature of gases to diffuse 
themselves and not separate from the main body 
of the atmosphere. He was of opinion that 
the state of the atmosphere in the St. John’s 
Wood Railway tunnels formed no criterion from 
which the purity of the air in those of !the proposed 
line could be estimated, as the former compared 
with the latter are short, and are traversed by a 
much smaller number of trains. The power of the 
fans and their cousequent ventilating effect varying 
as the cube of the distance through which the air is 
drawn, makes that a very important element in 
questions of this kind. He was strongly of opinion 
that if the line were made as proposed, the venti- 
lation would be found defective, and in the end 
blowholes would have to be made into the parks, 
as such was really the only and proper way of 
securing efticient ventilation. Mr. B. Tower, me- 
chanical engineer, stated that when the blowholes 
were in operation on the District Railway, there 
were about twenty-six parts of carbonic acid and 
sulphurous acid gas in 10,000 of the air in the 
tunnels of that line ; that, taking the figures as 
given by the promotors as correctly representing 
the quantity of the air to be extracted at the park 
stations, he calculated that 178 horse-power would 
be required to do the work, which if gas engines 
were used, necessitated the consumption of 4000 
cubic feet of gas per hour, involving an annual cost 
of 15001., or about 33d. per train mile. 

Mr. Wolfe Barry appeared for the District Rail- 
way, and stated that judging from the experience 
of that railway, it would be impossible to keep the 
proposed tunnel dry without pumping, unless it 
were made of iron; he considered that the stations 
on the proposed line far too great a distance apart, 
and for that reason, and because the parks occupied 
so much of the space in their vicinity, the traftic 
would not be great. Judging from the size of the 
proposed station at Westminster, which is nearly as 
large as that belonging to the South-Eastern Rail- 
way at Charing Cross ; and from the inadequacy of 
the line for omnibuses, he had come to the conclu- 
sion that the scheme was projected for the purpose 
of bringing the Great Western Railway to West- 
minster. He also considered that the working of 
the proposed junctions at Sale-street would be very 
complicated and dangerous, and that the Board of 
Trade would most likely only sanction them under 
such restrictions as would seriously interfere with 
the working of his company’s trains past that point. 
When the inner circle was completed, which would 
shortly be the case, he considered that the route, 
vid the City, from King’s Cross to Westminster 
would; on account of the number of trains on it 
and through-service, be much more convenient 
than vid Edgeware-road and the parks, though 
there was a very slight advantage by the latter in 
point of distance. That the proper direction of a 
north and south communication was undoubtedly 
in the line of Tottenham Court-road from Euston 
to Charing Cross, such as had been laid out by Sir 
John Hawkshaw and himself some years ago. 

Group II. This Committee, of which the chairman 
is Mr. Vivian, have had before them for some days 
the East of London and Crystal Palace Railway 
Bill, which is independently promoted for the con- 
struction, at a cost of 385,000/., of a line 3} miles 
long from the Ladywell Station on the Mid-Kent 
line of the South-Eastern Railway, passing through 

3rockley, Forest Vale, and Sydenham, to a point 
near the north end of the Crystal Palace. This is 
the third time that an attempt has been made to 
introduce such a project into Parliament, but on 
two former occasions, in 1881 and 1883, it failed to 
pass the ordeal of the Standing Orders Committee ; 
this year, however, better success has attended the 
effort. The principal object of the scheme is to 
afford the South-Eastern Railway and the suburban 
district it serves a direct route to the Crystal 
Palace, and through that company’s line from New 
Cross similar facilities to the inhabitants on the 
East London Railway, who at present can only get 
to that place of resort by the Brighton Company’s 
line, which lands them at the low-level station 
there, and necessitates an arduous climb up many 
flights of steps. The proposed line will also, as is 








usual in the case of these suburban schemes, open 
up and lead tothe development of many properties 
available for building operations, and many of the 
promoters on this account have a direct interest in 


it. It will also add to the railway facilities of the 
district by giving the inhabitants better access to 
the City and West, as they will thus be taken to 
Charing Cross and Cannon-street Stations. 

The South-Eastern Company, being bound by 
agreements with the other companies whose inte- 
rests the proposed line affects, appear at present as 
opponents, but it is‘understood that should it be 
sanctioned, that company will be prepared to enter 
into an agreement of such a nature for working the 
line as will enable the capital required for its 
construction to be raised on favourable terms. 
There are few points of engineering interest arising 
out of the inquiry ; there are no works upon its 
line of any special importance, the gradients are 
rather steep, but that is unavoidable on account of 
the great difference in level between Ladywell and 
the Crystal Palace ; the curves are good, and the 
line is generally well laid out. The London, 
Chatham, and Dover and the Brighton Railway 
Companies, together with one or two landowners 
whose property is affected, are the principal op- 
ponents. 

Group III. The Croydon Direct Railway Bill, 
now before the Committee of which Viscount Emlyn 
is chairman, is the survivor of three Bills which 
have been introduced into Parliament this session 
for theaccomplishment of the objects of the Dul- 
wich and Croydon extension of the Oxted and 
Groombridge Railway, which, though successful 
last session in the Commons, was thrown out in the 
Lords. The schemes of this year followed for nearly 
their whole length the exact line and levels of that 
project, but the proposed line does not extend to 
the junction with the Croydon and Oxted joint line 
of the Brighton and South-Eastern Railway Com- 
panies, but is stopped short in a field on the west 
side of Hayling Park. It commences at the south 
end of the Dulwich Station of the London, 
Chatham, and Dover Railway, is a little over 
six miles long, and is estimated to cost, including 
the expense of a new street in Croydon, 821,000. 
The object of the scheme is to afford the town of 
Croydon principally, and also Thornton Heath, 
another <lirect route to London, and by means of 
the London, Chatham, and Dover Railway access 
to new districts to which at present the existing 
lines are rather circuitous. The course of the line 
also is through properties which, with its aid, will, 
it is expected, be rapidly built over, and thus be- 
come satisfactory sources of trattic. It is admitted 
that the future prospects of the line must, in great 
measure, depend upon the company whose lines it 
joins, and as that company were prepared to grant 
very favourable terms to the promoters of the line of 
last year, it was hoped and expected that they 
would be equally liberal on the present occasion, but 
on account of the agreement mentioned in the pre- 
ceding case they were debarred from becoming open 
supporters or entering into any agreement until the 
line was sanctioned, but as no sign of approval was 
made by that company, the Committee, on the close 
of the proceedings, threw out the Bill. 

Group IV. The Basingstoke, Alton, and Peters- 
field Railway Bill is independently promoted to in- 
corporate a company to construct, at a cost of 
600,000/., including borrowing powers, three rail- 
ways of an aggregate length of a little over 23 miles 
in the county of Hants. Railway No. 1 commences 
by a junction with the London and South-Western 
Company’smain line at Basingstoke, passing through 
Alton, where a junction (Railway No. 2), pointing 
eastward, is made with that company’s Alton and 
Winchester line, and terminating by a junction with 
the same company’s direct Portsmouth line at 
Peterstield. Here also a junction (No. 3) is made 
with the Petersfield and Midhurst branch, also in 
the South-Western Company’s hands. Running 
powers to the Great Western line at Basingstoke 
and over the South-Western and Brighton Com- 
panies’ lines to Portsmouth and to Midhurst give 
good communications in all directions. The object 
of the scheme is to carry the Great Western system 
to Portsmouth, to improve and shorten very much 
the route between Aldershot and Portsmouth, and 
at the same time open up a fairly good agricultural 
country at present without railway accommodation. 
As the line interferes so very much with the South- 
Western Company’s territory, that company natur- 
ally oppose, but besides them there is very little 
serious opposition, After a hearing of the case, ex- 
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tending over several days, the Committee reported 
the preamble not proved. 

Group VII. The agreement between the pro- 
moters of the Dore and Chinley Railway with the 
Midland Railway Company, having been formally 
approved by the shareholders of the latter, it 
has been scheduled to the Bill, and the measure 
has been passed. An attempt was made by the 
Manchester, Sheftield, and Lincolnshire Company 
to show that the agreement was to a certain extent 
illusory, as it only guaranteed traftic over the line, 
and not interest at a certain rate on its cost, but 
this was overruled. 

Group XII. The proceedings of the Committee, 
of which Mr. W. H. B. Portman is chairman, com- 
menced with the consideration of the Strathspey, 
Strathdon, and Deeside Railway Bill, by which 
powers were sought to construct at a cost of about 
573,0001., a railway about forty-two miles long, 
which would connect the Speyside line of the Great 
North of Scotland Railway at Netleybridge Station, 
with the Deeside line of the same company at 
Dinnet Station. The line was promoted by the 
landowners through whose property it passed, re- 
presenting 274 miles out of the total length. Among 
those who gave evidence in support, were the 
Marquis of Huntley and Dr. R. Farquharson, M. P. 
The principal object of the line was to develop an 
important district which was a very good corn and 
cattle producing country, abounding as well in 
limestone, ironstone, granite, and other useful 
minerals, which however could not be made much 
use of on account of the difficulty in transit result- 
ing from the want of railway facilities. This line, 
also in conjunction with another scheme hereafter 
referred to, would have formed an important link 
in the railway communication between Aberdeen 
and the east coast of Scotland and Inverness. 

With the exception of some tunnels, one being 
over 3000 yards long, and two viaducts, the works 
were not exceptionally heavy; considering the 
mountainous character of the route the gradients 
were fairly good, 1 in 56 being the maximum, but 
the curves in general were of small radius, many 
of them in succession being but 16 chains. An 
unusual course was adopted in making the share 
and loan capital together only equal to the estimated 
cost of the line, and as no agreement had been 
made with any company for the working of the 
line, if made, it necessarily followed that there was 
no provision in the capital for stocking and work- 
ing the line. This blot, as well as the estimates, 
formed the point of attack of counsel for one of the 
petitioners against the Bill, and the engineers were 
subjected to a severe cross-examinatian as to the 
prices they had taken for the different classes of 
work. The promoters’ case having concluded, that 
of the petitioner referred to was entered upon, and 
on the finishing of the speech against it, the Com- 
mittee cleared the room and threw out the Bill 
without, as is usual, calling up the promoters’ 
counsel to make his reply. 

The Bills of the Highland and Great North of 
Scotland Railway Companies were then taken 
together. The new lines of the former company 
proposed this session are two in number. Line 
No. 1 commences by a junction with the Inverness 
and Perth line of the company at a point about two 
miles east of Inverness, and terminates by a junction 
with the same line about half a mile north of 
the Aviemore Station ; its object is to improve and 
shorten by no less than 234 miles, the main route 
between that part of Scotland north of Inverness 
and South Britain generally ; it will give a communi- 
cation, alternative to that at present across the 
Elgin mountains at Dava, which so frequently is 
impeded or interrupted by snow. Line No. 2 isa 
branch, about 23 miles long, from a point on Ding- 
wall and Stromeferry line, distant about 2} miles 
from the former town, to Strathpeffer, a much 
frequented inland watering-place, celebrated for its 
spa and fine scenery ; the estimated cost is about 
12,0001. 

The Inverness and Aviemore line, including the 
additional provision for a deviation of the Parlia- 
mentary line at Tomatin, is 34? miles long and its 
estimated cost is 358,312/. It is to be formed as a 
single line with passing places at the stations, similar 
to the existing railways of the Highland system, 
but as regards permanent way, works, and curves it 
will be a first-class passenger line suitable in every 
respect for the heavy traftic at high speeds. The 
gradients are steep, being 1 in 60 as a maximum, 
but the rugged nature of the country would permit 





and unnecessary expenditure for works ; there is no 
curve of a less radius than half a mile, and but 
3} miles of that. Commencing at the point before 
mentioned, the line proceeds in an easterly direction 
for some distance in order to turn the high ground 
of Drumossie Muir; the River Nairn is then crossed 
and the line is carried up the valley of that river 
for about five miles to Craggie Burn. The line then 
turns southerly and follows the line of the mail 
road past Loch Moy, Tomatin, and Carrbridge, to 
Aviemore. The principal works are viaducts over 
the Rivers Nairn and Findhorn, which are respec- 
tively 150 yards long, with a maximum height of 
71 ft., and 425 yards long with a maximum height of 
141 ft., the estimated cost being 39,173I. 

The projects proposed by the Great North of 
Scotland Railway Company are also two in number ; 
the first consists of three railways, and isin some 
points similar to that of the last described scheme. 
Railway No. 1, about 36 miles long, commences by 
a junction with the Strathspey line of the company 
at a point 1} miles west of Netleybridge Station ; 
proceeding northwards it enters the valley of the 
River Dulnau, the course of which it follows to 
Carrbridge, thence to the north-west along Strath- 
dearn, it takes generally the same line as that of 
the Inverness and Aviemore line to Inverness 
where an independent station is proposed ; the 
main differences in the routes of the two schemes 
are at the crossing the Findhorn at Tomatin, and 
of the Nairn, near Inverness. In the first instance, 
the line we are describing takes a longer and more 
circuitous course than that of its rival, and in the 
latter the crossing is higher up the valley, which in 
turn gives it the shorter route, but at the expense 
of interference with the grounds of Culloden 
House and the classic site of the battle of Culloden, 
which the Highland line is laid out expressly to 
avoid. In order to complete the communication 
with the Highland Railway northwards from Inver- 
ness and southwards to Perth, two short junctions, 
Nos. 2 and 3, are made between No. 1 and that rail- 
way, one at Inverness and the other at a point about 
a mile west of Broomhill Station, the total length 
of the three lines being a little under 37 miles, the 
estimated cost being about 360,000/. The ruling 
gradient is 1 in 60, but the curves are not so good as 
on the rival line, there being in addition to many of 
half a mile radius about twenty, of an aggregate 
length of more than seven miles, of three furlongs 
radius. At the crossing of the Findhorn three of 
these latter curves follow each other in such a way 
that the direction of the line is, in a length of 1} 
miles, twice nearly nearly reversed. 

It appears from the opening statement of counsel 
and the evidence of the chairman of the company, 
that the primary object of the proposed line is to 
improve the access from the east coast and such 
places as Dundee, Arbroath, and Aberdeen, and 
others served by the Great North of Scotland Rail- 
way system, to Inverness and that part of Scot- 
land lying north of that town, and thus promote 
intercommunication and secure the benefits of 
competition between those districts which existing 
arrangements do not admit of, for under a clause 
in an Act obtained in 1865, it is contended that all 
exchange of traffic between the company and the 
Highland Company must be made at Keith, which 
has an injurious effect upon the former, who desire 
to make that exchange at the most convenient 
point for them where the two systems are in con- 
tact, whether it be at Keith, Elgin, or Boat-of- 
Garten stations. 

The object of the Highland Company’s scheme 
would also be practically accomplished by that of 
this company, for by means of the proposed junc- 
tions near Broomhill and Inverness Station, that 
company’s traffic from Aviemore to Inverness could 
be conveyed over a route certainly inferior to that 
proposed by them, being six miles longer, and with 
worse curves, but in other respects similar. 

The chairman stated that he anticipated that the 
opening of the Forth and Tay bridges would revo- 
lutionise the traffic to the north, and if his com- 
pany’s scheme were sanctioned, a large quantity 
of the trattic between Edinburgh and Inverness 
would pass over it, for it would be to the interest 
of the North British Railway Company to retain 
that traffic in their own hands as long as possible; 
they would therefore send it vid Aberdeen, and 
thence vid Netley Bridge and the new line, and 
thus a route independent of the Highland Com- 
pany would be completed between those great 
centres of traffic, and this naturally would result in 





of nothing much better except at an uneconomical 





healthy competition. To secure this his company 





. 
would be willing to construct the line from Carr- 
bridge to Inverness jointly with their ri yals, or 
would make the line and grant them running 
powers, or would accept running powers over their 
line, should that be preferred. The other project 
of this company is an extension about five miles in 
length of their line at Frazerburgh to Rosehearty 
which together with street improvements at the 
former place, is estimated to cost about 40,0001. 

Group A. This Committee, of which Mr. Walter 
is chairman, are engaged upon the City of London 
and Southwark Subway Bill, by which it is pro- 
posed to form an underground means of communi- 
cation between the places from which it takes its 
name. Commencing in Newington Butts, near 
the Elephant and Castle, it is carried along 
Newington Causeway and Borough High-street to 
the south end of London Bridgé. From this point 
it crosses the river to near Old Swan Pier, and from 
thence is carried under Arthur-street West and 
King William-street to the proposed station of the 
District Railway near the statue. Its length is 
about 1100 yards, and the estimated cost is about 
170,000/.. There will be two tunnels, either side by 
side or one over the other, as circumstances require. 
They will be formed of iron plates bolted together, 
and be 10 ft. indiameter. The method of construe- 
tion will be the same as that so successfully made 
use of in the formation of the Tower Subway ; that 
is to say, a heading will be driven for short lengths 
under the protection of a shield, which, when com- 
pleted, will be lined by boiting together the seg- 
ments of a length of the iron tube forming the 
permanent structure. As soon as this is done the 
heading will beagain proceeded with, the shield being 
thrust forward again in advance. Rails will be laid, 
and the fittings necessary for the Hallidie system of 
rope traction, which is proposed to be adopted, will 
be fixed in the finished tunnel, and the trattic will be 
conducted in cars conforming in outline to the tube ; 
by these, and by the assistance of fans, the ventilation 
will be secured. There will be stations at the com- 
mencement and termination of the line, as well as at 
Great Dover-street ; access to these will be made 
either by steps or lifts, worked by hydraulic power. 
As soon as the engineer of the scheme had com- 
pleted his evidence in chief a serious preliminary 
objection was made by the opposition ; they con- 
tended that though it was intended to lay rails and 
work the traffic as a tramway the scheme had not 
been presented to Parliament as such; no method 
of working had been defined ; neither, as was much 
more serious, had the Standing Order been com- 
plied with which requires in the case of a railway 
or tramway a deposit to be made with the Court of 
Chancery, amounting to 5 per cent. on the esti- 
mated cost, the amount of the deposit having 
only been equal to 4 per cent. as required in the 
case of all other works. The Committee deliberated 
for some time and then allowed the Bill to proceed 
on condition that the deposit was increased to the 
proper sum and that the other necessary amend- 
ments were made. 


THE INTERNATIONAL 
EXHIBITION. 

Dvrine the last week a great improvement has 
taken place in the aspect of the Exhibition, the 
galleries and corridors now assume a more finished 
appearnnce. ~ A good deal has been said, especially 
in the provincial press, about the backwardness of 
the work at the opening, and blame has been freely 
bestowed upon ‘the authorities” on this account. 
This seems hardly fair, as the Exhibition officials 
could do no more than allot space, and this was all 
done, with perhaps one or two exceptions, by the 
advertised time. That this was a sufficiently early 
date is proved by the fact that the largest and most 
intricate exhibits were ready in time. A general 
impression seems to have got abroad that the 
unfinished state of the Water Companies’ Pavilion, 
and one or two large exhibits of this nature is due 
to lapse on the part of the Exhibition staff, but this 
is not the case, and whoever else may be to blame 
for these matters it is certainly not those who have 
inaugurated and carried out the Exhibition itself. 
We think it right to make this statement as cen- 
sure has been in many cases freely lavished on 
those who are entitled to the greatest credit. 

In speaking of the Water Companies’ Pavilion it 
may be remarked that it is beginning to assume a 
more practical form, and several mechanical ap- 
pliances used in connexion with water supply have 
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probably always overshadow the useful, and the dis 
play will no doubt be of greater interest to the 
holiday maker and cheap-tripper than the engineer. 

In the grounds close to the Water Pavilion, 
Messrs. Simpson and Co., of Pimlico, show a 
large centrifugal pumping engine, which we believe 
is one of four made for the new Tilbury Docks. 
There are two inverted single cylinder engines 
fitted with Joy’s valve gear, and which work direct. 
The pump is stated to be capable of lifting 10,000 
tons of water per hour. Close to this, in a separate 
building, the Manufacturers and Millowners Mutual 
Aid Association show several interesting specimens 
of machinery suitable for purifying water. This 
corporation has been established with the praise- 
worthy intention of enabling manufacturers, mill- 
owners, and others to carry into effect the pro- 
visions of the different Acts which have been passed 
for preventing the pollution of rivers and streams. 
They invite the co-operation of the inventors of 
various processes suited for their purpose, and con- 
tract with the owners of works using water, to 
superintend the application of the most suitable re- 
medy for pollution. It is said that there is a cure 
for nearly every case of river pollution arising from 
mining and manufacturing industries which could 
be applied with comparatively little expenditure, 
much of this would in most cases be recouped to 
the worker of the industry in some way ; whilst 
oceasionally enormous profits have followed the 
institution of a purification system. 

The Association is now in negotiation with 
glue and gelatine manufacturers, paper-makers, 
proprietors of woollen works, china clay works, 
mines, and industries of a similar nature. To 
judge by samples of water that have already 
been purified and which are shown at the Ex- 
hibition, they have even now done good work. 
In a neighbouring struct ure to that of this Associa- 
tion, the Native Guano Company exhibit plans and 
models of the A BC method of sewage treatment, a 
system which has frequently been referred to in 
these columns. Some very fine specimens of vege- 
tables—noticeably cauliflowers and leeks—grown by 
native guano at an Aylesbury farm, are shown. 

Inthe East Annexe, which is near the two build- 
ings last mentioned, a large collection of water and 
earth closets, urinals, and objects of a similar 
nature are shown. The first exhibit to attract 
attention is that of the Manchester Health Com- 
mittee, who show apparatus used by them in dis- 
posing of town refuse. Amongst these is: 1. A 
model of a cinder-sifting or pail closet ; the separator 
is placed on one side of the closet, and is intended 
to screen the ashes produced from an ordinary 
fire. The fine ashes falling through a perforated 
screen are conducted by a shoot into the pail, 
where they deodorise the fieces already there, 
whilst the cinders are recovered to be used again 
as fuel. The pail is hermetically sealed upon 
removal. 2. A model of a commode for use 
in a sick-room. A number of these are kept for 
the purpose of lending on temporary occasions, 
such as exhibitions or congresses, when numbers of 
people are expected to come together. 3. A model 
of a Manchester collecting van used for collecting 
the pails and domestic refuse. Four compartments 
receive twenty-four pails, and a space at the back 
will contain refuse from twenty-four houses. The 
van makes twenty-eight journeys each week, travel- 
ling about sixteen miles a day. It is drawn by one 
horse, and is attended to by two men. 4. A model 
of a Galloway boiler used in the sanitary works, 
and especially designed for burning the house refuse 
referred to. The furnaces are large, and the heat- 
ing surface great. About ten tons of refuse 
is consumed in twenty-four hours. 5. Models of 
apparatus for converting feces and garbage into 
concentrated manure. The capacity of the group of 
machinery represented by these models is 100 
gallons per hour. Four of these groups concen- 
trate 8000 tons of manure a year. The contents of 
the pails are poured into a jacketted receiver in 
which is a vertical agitator used for keeping the 
half-liquid matter from settling. From this the 
substance operated upon, is drawn into a jacketted 
concentrator placed below, in which is also a stirring 
arrangement which works horizontally. Steam at 
30 Ib. pressure is used in the jacket. This is gene- 
rated by the boiler above referred to. The exhaust 
steam is condensed and fed again into the boiler by 
means of a Pratt’s automatic boiler feeder. 6. Model 
of a group of apparatus used for converting house 
refuse into bricks. After the refuse has been used 
as fuel in the destructor boiler, it is ground and 


screened, The product is thoroughly incorporated 
with a portion of clay in a disintegrator and the 
mixture is pressed by a suitable machine into 
bricks of any desired shape. About 12 tons of 
house refuse will make from four to five thou- 
sand bricks. Samples of sanitary soap, oil, candles, 
and concentrated manure are shown which are 
made from dead cats and dogs, together with fish 
and slaughter-house refuse and animal matter. 
Clinkers, broken stone bottles, and unconsidered 
trifles of this description, are made into mortar, of 
which material about 10,000 tons are produced 
annually, clinker from the destructor furnace being 
used for a similar purpose. Old tins are divested 
of tin and solder, and the remaining metal is sold. 
Glass and stone bottles, jars, rags, paper, iron, and 
wire are also disposed of to be again converted to 
their proper uses. The remaining models in this 
interesting collection are: a model of a street- 
sweeping machine, capable of doing the work of 
ten men. It can be managed by the driver, is 
simple in construction, and ‘‘ rides like a hansom 
cab.” Various plans of sanitary works are also 
shown. 

The following details published by the Health 
Committee will be read with interest in this con- 
nexion. The Committee was formed in 1868, when 
the death rate was 33 per 1000. There were then 
60,000 open cesspools equal in the aggregate to a 
lake 4 ft. deep, and covering an area of 16 acres. 
These all drained into sewers communicating with 
the brooks and rivers. Heaps of nightsoil, and 
animal and vegetable refuse amounting to many 
thousands of tons, lay festering in the city. Now 
all cesspools and middens are abolished, and all 
communication of the 60,000 reconstructed closets 
with drains or sewers, is rendered impossible. The 
contents of closets and dust bins are removed within 
afew hours, or at most a few days. The quantities 
of matters collected and worked up into valuable 
commercial products are as follows : 





Animal Matters. Tons. 
Fish, bones, dead animals (dogs, cats, 

&c.), boots, hats, &c. —... me Ri 137 
Slaughter-house refuse 1,295 
Human excreta 31,817 

Total 33,249 
Vegetable Matters. 
Cabbages, potatoes, straw, oilcloth, mat- 

ting, and brushes ... ; ee pe 38 
Wet and dry cinders as ... 36,210 
Domestic dust Seg ne wae .-- 11,932 
Glass and stone bottles, broken pot, flags, 

mortar, and brickbats... - - 480 
Rags, paper, iron, wire, and tins.. 110 


All these, amounting to more than 82,000 tons, 
are dealt with at the Health Committee’s works at 
Holt Town, on the north-east side of Manchester. 
The total matter collected in the city, however, 
amounted to 241,215 tons, the difference, including 
3324 tons of market vegetable garbage, 3178 tons of 
warehouse dust, and 42,623 tons of street sweepings 
—total, 49,125 tons—and amounting to 150,215 
tons, being sent to another depdt, whence it is at 
once removed to a distance in the country. 

The above is only a part of the work done 
by the Manchester Health Committee, the con- 
veyance of hospital patients, purifying of infected 
houses, clothing, &c., the preparation of a weekly 
map to show the localisation of each form of 
infectious disease, water supply, public baths, 
examination of food and drugs, inspection of 
slaughter-houses, and other matters of a similar 
nature coming under their supervision. 

In the same building that contains the Man- 
chester Health Committee’s valuable exhibit there 
is a large collection of interesting, if not sightly, 
sanitary appliances. Amongst so much that is 
good it would be difficult to make a selection for 
our present purpose at this early date, more 
especially as some of the largest exhibitors have 
not yet completed their arrangements. It would 
be difficult, too, to describe many of the in- 
genious mechanical contrivances shown without the 
aid of illustrations, but we shall probably return 
to this section of the Exhibition at a future time. 





CABLE TRAMWAYS. 
THE Patent Cable Tramways Corporation, 
Limited, of Westminster, has just completed the 
construction of the Highgate steep grade cable 
tramway, the novel operations having excited 
much interest amongst residents, visitors, and the 
tramway world. This is the first tramway in 








Europe constructed and opera-ed according to the 





? 


‘* cable traction system,” although it is just about 
eleven years ago since the first cable tramway was 
opened in the beautiful city of San Francisco, 
and the successful issue then attained has been the 
cause of its subsequent extensive employment in 
various parts of the States, besides in the colony of 
New Zealand, to which we shall later on again 
refer to. 

The continent of Europe generally is alive to 
the importance of the system, and it is expected 
that trial lines will shortly be constructed in Paris, 
Madrid, and Rome, as well as in Liverpool, 
Edinburgh, and Bristol. The introductory or trial 
line in England, viz., that at Highgate, is now in 
running order, and thoroughly satisfactory prelimi- 
nary trips having been effected it is expected to be 
opened in a few days for public traftic. At Highgate 
the general appearance of the street surface is very 
similar to that of any ordinary well-constructed tram- 
way, with the exception of the existence of the 
central parallel slot # in. to # in. wide, in whick 
the grip-shank travels, and whereby the motion of 
the continuously moving underground cable is com- 
municated to the cars. The entire road is now 
thrown open for general street traffic, and all those 
who avail themselves of a visit, will be able to 
judge for themselves as to the grounds for valid 
objections against alleged obstructions created in 
the streets by the employment of the system. 
Certainly 400 to 500 vehicles of various kinds 
pass over the line during the day, the greater 
portion being well-appointed carriages, but as yet 
no objections have been raised against the construc- 
tion. The substantial character of the road is 
more practically demonstrated by the require- 
ments of the contractors, who have been daily 
running heavy loads of ironwork and other weighty 
materials of construction over the line. The 
contracting corporation are the proprietors of 
all the principal British patents relative to the 
construction and operation of cable tramways. 
Amongst their patentees is Mr. W. Eppelsheimer, 
who built for Mr. Hallidie in 1873 the first cable 
tramway ever constructed, viz., that in Clay-street, 
San Francisco, and upon whose patents the Highgate 
Hill line is, strictly speaking, constructed. It may 
be known to some of our readers how Mr. Eppel- 
sheimer speedily followed upon his original success 
by the construction of the Geary-street line in the 
same city. This line is now paying 17 per cent. upon 
the expended capital, the stock being quoted at 
100 dols., notwithstanding that only 37 dols. per 
share has been called up, a fact which reflects great 
credit upon the judgment and ability displayed by 
the patentee and engineer of the road. Mr. Eppel- 
sheimer is now retained by the Patent Cable Tram- 
ways Corporation as their chief engineer. Before 
briefly considering the construction of the High- 
gate Hill cable tramway and the system of opera- 
tion to be adopted, it may be interesting to many 
of our readers to take acursory retrospective glance 
at the performances of the system elsewhere pre- 
vious to its introduction into Europe. 

Space will not permit of alengthy discussion upon 
such alleged merits or demerits of the system as may 
be deduced from its history, or be pronounced by 
different technical opinions, and we shall therefore 
only place before our readers some authentic facts 
from which they can draw their own conclusions. 
After the construction in San Francisco of the Clay- 
street line before referred to, and which was pre- 
viously regarded asa most impracticable and hair- 
brained speculation, the Sutter-street horse roads 
were converted to the system in question, when 
their stock which had been offered at 14 dols., rose 
to be worth 60 dols. and upwards, whilst their 
traffic showed an increase of over 962,300 passengers 
in the first year. 

The construction and conversion of the California- 
street, Union, and Presidio. and Market-street lines 
(all in the city of San Francisco) rapidly followed, 
and their stock universally stands at a premium, 
in fact, all the bonds of the last-mentioned line 
with a minimum guaranteed interest of 6 per cent. 
were issued at 1 percent. premium. The combined 
traffic returns of the cable lines in this city show 
that over thirteen millions of persons annually 
enjoy the conveniences of this system of public 
traction. Statistics go to prove that the system is 
quite as safe as horse roads, whilst the con- 
veniences are said to be greater. It is stated 
that practically no objectionable noises result from 
the operation of the system, and it is further claimed 
that the method of locomotion is superior in point 
| of economy, efficiency, and comfort to any other 
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practically known. At present we will content our- 


selves with setting forth these statements and 
corroborative evidence ; after the public opening of 
the Highgate line, we shall be more able to express 
an opinion of some practical value upon the subject. 

It appears that during these tramway innovations 
in the Far West, the enterprising city of Chicago be- 
came similarly interested in a cable scheme (of a 
colossal character) involving the employment of 
over twenty miles of cables weighing in themselves 
upwards of 115 tons. The undertaking was con- 
sidered by many to be absurd, and by the more ex- 
perienced, as certainly highly speculative, as the con- 
ditions of their city were so totally different to those 
of San Francisco. The latter city, as most of us 
know, enjoys a mild and uniform climate, and has 
many streets with very heavy grades, exceeding in 
some instances even 1 in 5, and therefore peculiarly 
suitable for a mechanical system of tramway haulage, 
whereas Chicago is subject toa most extreme and 
variable climate, and is periodically visited with 
rain, hail, and snowstorms of a very violent 
character ; besides the streets of the city are prac- 
tically on a dead level, and therefore it was only 
reasonable that the introduction of a mechanical 
system such as ‘‘ cable traction” should be received 
with great scepticism. It is by no means uncommon 
in Chicago to have a temperature of 100 deg. Fahr. 
in the summer, and to conversely see the thermo- 
meters indicating 15 deg. below zero in the winter. 
Nearly two years have, however, passed away since 
the inauguration of the cable system, and the result 
cannot be better expressed than by a reiteration of 
the terse reply of the town clerk of Chicago to 
certain queries forwarded by the Town Council of 
Edinburgh, viz., ‘‘ complete success in all respects.” 

The present value of the Chicago shares is pro- 
bably unprecedented in the history of tramway 
stock, 7.e., original shares of 100 dols. at par are now 
worth 300 dols. Over 2000 horses and 200 carmen 
were dispensed with upon the inauguration of this 
system, now involving the employment of 400 horse 
steam power worked by a staff of four engineers 
and stokers, whilst the working complement of 
rolling stock was immediately increased 100 per 
cent. without overburdening the cables. The pas- 
sengers conveyed by the system now average about 
170,000 to 180,000 persons per day. Philadelphia 
has since opened a cable line between Columbia 
Avenue and Reuz Park. 

The cars provided upon the New York and 
Brooklyn Bridge are operated according to the 
‘cable system.” In the last-mentioned case every 
known system of traction suitable for public pur- 
poses was carefully considered by an experienced 
committee of engineers before a decision was given 
in favour of the cable haulage. Horses were con- 
sidered too expensive and incompetent for the re- 
quirements of heavy and more or less variable 
traffic, besides being a source of dirt and smell upon 
the bridge. Locomotives were deemed noisy and 
dirty and attended with more or less danger from 
fire and explosions or lack of control, besides their 
weight and wear on the rails was much against them. 
Compressed air motors were thought unsuitable 
as they are always attended with heavy outside ex- 
penses in the form of compressing engines, and 
must therefore necessarily start at a great disadvan- 
tage in point of economy, as they derive their power 
second-hand, besides being subject to great losses 
of power. Electric motors were out of the question 
altogether, as no electrical system was known of a 
sufticiently practical or economical character. These 
decisions related to their comparative suitability 
upon a nearly level road, but they would have been 
still more in favour of the cable system had the line 
in question been constructed upon heavy grades. 

There can be little doubt that the ‘‘ cable system” 
in use, possesses great advantages on heavy grades, 
and in such cases can do what no other known system 
could attempt ; besides the great point in its favour 
is that the tractive efficiency is in no way depen- 
dent upon weight. 

The experiences of Chicago go a great-way to prove 
that climatic influences are of little consequence. 
Last winter on more than one occasion the local 
trains, horse cars, and other conveyances were much 
delayed and in some cases stopped altogether, 
whereas the cable system operated, so that the cars 
did not losea single trip. The experience at Chicago 
thus goes to teach us that the cable tubes and 
pulleys, &c., do not clog or become obstructed by 
dirt or snow, &c., and that the machinery generally 
is not a source of anxiety and trouble. In Chicago, 
it is stated, they have only had occasion to scrape 





out or clean their cable tubes about once in every 


five months, the operation being easily effected by 
dragging a suitably shaped scraper through. 

The colony of New Zealand has constructed in 
Dunedin the Rosslyn and Mornington tramways, 
worked on the cable system, which are now in 
successful operation. The city of Melbourne (Aus- 
tralia) has also now a heavy cable scheme under 
serious consideration. 

Having taken a glance at a few pronounced fea- 
tures in the history of the system’s introduction and 
development, we will briefly revert to the cable tram- 
way now completed at Highgate Hill, and almost 
within four miles from the centre of the metro- 
polis. This line is about one mile in length, ex- 
tending in a north-westerly direction from the 
Archway Tavern, Upper Holloway, up the hill to 
Southwood-lane, Highgate. The greater portion of 
the road consists of 2 separate up and down track 
of 3 ft. 6 in. gauge, but it is particularly worthy of 
notice that there is also fully 1000 ft. of single 
track through which both the up and down trattic 
must be conducted. Further there are many curves 
to be contended with at various parts of the road, 
which principally vary from 3000 ft. to about 
250 ft. radius except at the points or switches and 
the engine-house turn out, where the radii are about 
75 ft. and 40 ft. respectively. The gradients of the 
road vary from 1 in 11 to about 1 in 75, the steepest 
portion being near Hornsey-lane, and the most 
level through the High-street at the summit of 
the hill. 

From the above particulars it may be gathered 
that this introductory cable line is, and will be, 
naturally subjected to the most severe and crucial 
conditions, and if permanently successful will 
admirably demonstrate the real capabilities of the 
system.” The character of the line necessitates 
deflections of the cable in both vertical and hori- 
zontal planes, occasioned respectively by the grades 
and curves of the road, which are certainly most 
trying conditions for such a system of mechanical 
haulage. Further, it should be noticed that at 
certain portions of the permanent way where the 
double tracks converge into single as before referred 
to, the two limbs or members of the endless cable 
which run in opposite directions must be conducted 
and worked through the same underground tube, 
i.e., the one for operating the up and the other the 
down traftic ; these are also trying requirements 
and necessitate skilful arrangements. Again, an- 
other extremely trying problem is encountered in 
the High-street, where a curved portion of single 
track has been necessary on account of Parlia- 
mentary limits. The line, rather less than one mile 
in length, has passed through or impinged (and 
been subject to the exactments of) no less than three 
parishes, viz., St. Mary’s, Islington, St. Pancras, 
and Hornsey, so that some of the parochial ex- 
penses, difficulties, and hindrances may be well 
imagined. 

The car track or rails, with points and switches 
and usual apparatus, are of ordinary construction, 
similar to those much used in Manchester and 
Huddersfield, and commonly knownas the ‘‘ Barker 
and Dugdale systems,” but although this type of 
permanent way has been adopted, it is stated that 
any other system woulddo as well. Centrally between 
the up and down rails of this permanent way and 
below the street surface, is provided a continuous 
tube or trench (1 ft. deep by 8in. wide), in which 
the endless operating cable travels. The top of this 
tube has a central opening through into the road, in 
the form of a narrow parallel slot 2 in. to ? in. wide, 
and in which the mechanical gripping appliance on 
the cars travels, in order to pick up the motion of 
the continuous moving cable below thestreet. The 
said tube or trench is composed of cast-iron frames 
which carry the steel girders that form the narrow 
parallel opening in the roadway, having interme- 
diate fillings of Portland concrete, which presents 
a structure both economical and strong, and 
readily built by common labour. Along the axis 
of the tube are provided small vertical sup- 
porting pulleys placed about every 40 ft. apart, 
these carrying the cable in its working plane. 
At curved portions of the road the pulleys are 
formed with larger flanges, and their axes of rota- 
tion are fixed at an inclination of 45 deg. Wher- 
ever these pulleys occur, small pits are provided to 
which access is obtained by small manholes in the 
street, the manhole covers being accurately made in 
order to prevent any rocking, whilst their surfaces 
are formed to receive wooden blocks, so as to pre- 
sent a good and uniform fouthold for horses. 





All these pits are formed of concrete, a very 
rapidly made and cheap structure being obtained 
by ramming the concrete behind suitable templates, 
In fact the essence of Mr. Eppelsheimer’s patents 
appears to be in the liberal employment of con- 
crete in various ingenious forms and combinations 
throughout the construction of the line. At the 
termini of the line, the endless cable passes 
round large sheaves or pulleys, the northern ones 
being mounted to rotate on horizontal axes, 
whilst the southern or terminal pulley at the 
Islington end of the road is similarly mounted in a 
horizontal plane upon a vertical axis, but carried 
upon a movable carriage suitably weighted and 
checked against oscillating motion, so as to effect a 
compensating movement in order to maintain a uni- 
form tension of the cable, during both variations of 
temperature and fluctuations in the traftic require- 
ments. These pulleysand gear are suitably arranged 
in brick-pits formed beneath the road. 

The small underground cable-tube before de- 
scribed, drains into the various contiguous pulley 
pits, which are, at convenient intervals, connected 
with the sewer through the intervention of small 
earthenware pipes provided with common gully 
traps. The construction of the continuous cable 
tube does not necessitate the extensive excavations 
that some may imagine, and on the Highgate line 
the maximum excavations for the reception of the 
cast frames before referred to were only 24 in. 
deep, whilst between these frames the bottom of 
the cable tube is only 18 in. below the street sur- 
face. The whole of the road surface between the 
tracks (and the necessary margins as required by 
the Board of Trade) are filled in, or paved with 
3in. by 6 in. Aberdeen granite setts grouted with 
Portland cement, so as to form a substantial job 
and present no undue irregularities upon the surface, 

(To be continued.) 


THE RUSSIAN PETROLEUM 
INDUSTRY. 
(Concluded from page 378). 

Tue success of Nobel Brothers has not been 
unmarked with suffering on the part of other inte- 
rests at Baku. There are always two aspects toa 
victory—-the radiant triumph of the conquerors, 
and the groans and grief of the vanquished. The 
success of George Stephenson’s locomotive meant 
ruin to hundreds interested in stage-coaches, and 
in like manner the improved methods introduced 
by the Swedes have reacted adversely on the for- 
tunes of those wedded to old ways. Thus, the in- 
troduction of the pipe lines at Baku caused the 
collapse of hundreds of carriers who conveyed the 
oil in barrels from the wells to the  retineries. 
When cistern steamers were introduced, many 
coopers at Baku found the demand for barrels 
gone, and with it a very lucrative business. Before 
the steamer fleet reached its present proportions, 
Nobel Brothers gave handsome freights for the car- 
riage of oil products to the Volga. This led to 
over speculation in the construction of oil schooners. 
and when the steamers arrived, the former were 
left anchoring idle at Baku, their occupation gone. 
The success of the Nobels in boring for oil also, 
accompanied with a succession of extraordinary 
spouting wells, brought down the price of crude 
petroleum to a few pence a ton, and reduced to 
insignificant proportions the income of those who 
had lived exclusively upon the money realised from 
the sale of the produce of the wells. Worse than 
all, however, was the crushing competition which 
the 200 other refiners experienced at the hands of 
the Nobels. The cheap transport of the Swedes 
brought down prices everywhere in Russia, while 
the 200 firms, having no organised transport of their 
own, and having to rely upon the careless, shiftless, 
exacting railway and steamboat companies, could 
not possibly deliver oil at a price that would enable 
them to compete with the Nobels. It is true that 
after awhile they bought steamers of their own, but 
in the mean time they had lost their hold upon the 
market. Besides, Nobel Brothers not only deli- 
vered vil cheaply, but the quality was unfailingly 
good, and improved every year, while the supplies 
of less organised firms could not be relied upon. 
The Table given on the next page of the pro- 
duction of Russian refined petroleum during the 
last twelve years, will show how severely the battle 
has gone against many of the Baku firms. 

Thus, in a few short years, Nobel Brothers’ 
production has progressed until it has completely 
surpassed that of the 200 other vil refineries at Baku 
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put together. By further additions to their refinery 
they have rendered themselves able to turn out 
this year 232,000 tons of refined oil, or enough to 
supply the whole Russian market. All this will 
explain why for several years past there have been 
several so-called crises in the Baku petroleum 
trade, and a considerable amount of outcry at times 
about the industry going to the dogs. As we have 


Production of Russian Refined Petroleum. 


Nobel All other 
Years. Brothers. Firms. Total. 
tons, tons. tons, 
1872 16,400 | 16,400 
1873 die ve cs | 24,500 | 24,500 
if, re be | 23,600 23,600 
1875 eee : 32,600 | 32,600 
1876 100 57,000 | 17,100 
1877 2,500 75,100 | 77,600 
1878 4,550 93,000 | 97,550 
1879 9,000 101,000 110,000 
1880 24,000 126,000 150,000 
1881 50,000 133,000 183,000 
1882 72, 130,000 202,000 
1883 106,000 100,000 206,000 


already pointed out, and as we shall finally confirm 
with a few more facts directly, the industry gene- 
rally speaking, has been prosperous and progressive 
enough, but this improvement has been mainly due 
to the enterprising Swedes whose rapid and unpre- 
cedented success has been the innocent cause of 
stagnation, arrested growth, and even ruin in indi- 
vidual cases. There has been nothing whatever 
during this period to warrant any pessimist views 
with regard to the general future of Baku petro- 
leum. Baku contains enough oil to supply the 
whole world. The markets of that world lie open 
to it, and the success of Nobel Brothers in the 
limited sphere of Russia, is a sufficient demonstra- 
tion of what may be done by other foreign capi- 
talists in the hundreds of other markets in Europe, 
Africa, and the East. 

The annexed diagram shows the progress of the 
petroleum industries in the United States and in 
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Russia, and gives a comparison of the respective 
outputs of raw and refined oils in both countries. 

The opening of the Baku-Batoum Railway is 
calculated to exercise a remarkable effect upon the 
development of the trade, bringing the oil at a 
stroke into a region where the American article 
can only be sold at a high price, and whence it 
can be readily despatched to the Mediterranean 
for the Southern European ports, and, vid the Suez 
Canal, to India and China. The markets most ad- 
vantageously situated for Baku, and the least open 
to American competition by this new route, are 
given below with the quantity of refined petroleum 
they imported from America in 1882 : 


Tons. 

Austria (Trieste and l'iume) 42,592 
Italy ae ves 52,340 
Algeria 4,903 
Malta ae op 775 
Greece aN we ae 2,920 
Constantinople ‘ 9,912 
Other Turkish ports 13,829 
igyp e 10,181 
Gibraltar 4,276 
African Coast 11,718 


British India 


93,967 





Tons. 

China 82,410 
Japan 55,717 
3angkok _... aie 1,230 

Indian Archipelago ae 44,763 
Australia aaa New Zealand 47,173 
Total 478,706 


Or about 3,350,000 barrels. 


With the advent of a cheaper oil, the consump- 
tion in these countries would rapidly increase, as 
in the case of Russia, where in the days of dear 
petroleum in 1871 only 9,000,000 gallons of kero- 
sine were burnt, while last year the amount ex- 
ceeded 40 million gallons. 

Nobel Brothers have already secured the mono- 
poly of the Volga oil route, and there is very little 
probability of foreign capitalists interfering with 
them there, but the Batoum oil route still remains 
to be developed. Although no organisation has yet 
been established, an encouraging trade has already 
sprung up, as the kerosine oil traffic returns of the 
Transcaucasian Railway for last year, given in the 
next column, will show. 

Refined Petroleum Traffic on the Transcaucasian Railway, 
1883 


Total. 


In Barrel. InTankCar. 














gallons. gallons. gallons. 

January... eae = 275,962 
February 297,293 
March 97,452 
April ea ve 177,710 
May 453,335 337,500 790,€35 
June 397 386 480,870 878,256 
July 427,928 496,913 924,841 
August ... 515,601 365,175 880,776 
September 718,227 695,340 1,413,567 
October ... 05,993 613,800 | 1,119,793 
November 1,000,940 248,525 1,249,465 
December 1,790,725 943,2! 2,733,925 
Total ... .. 5,810,135 4,181,323 10,839,875 


' 


These returns do not include the exports of 
Messrs. Bungé and Palashkovsky, the constructors 
of the Baku Railway, who for some reason have 
kept their traftica secret, and have been allowed to 
do so by the Government. Of the kerosine ex- 
ported between August and December, 80 per cent. 
went to Batoum, and 5 per cent. to Poti; the re- 
maining 15 per cent. was absorbed in its passage 
over the line, 7 percent. being taken by Tiflis, and 
the rest by other towns and stations en route. From 
August to December, 1300 tons of lubricating oil 
were also transported from Baku, of which 450 tons 
went to Batoum and 650 tons to Poti; the re- 
mainder being delivered at Tiflis and Shamkhor. 
During the same period 1200 tons of liquid fuel 
were transported ; 350 tons to Batoum, 250 tons to 
Poti, 450 tons to Tiflis, and the rest to interme- 
diate stations. As regards crude petroleum, only 
140 tons were carried by the railway, and of this 
only half a ton penetrated to Batoum. In all 
cases the products delivered at Batoum and 
Poti were destined for shipment abroad. These 
figures, which the eminent writer, Gulisham- 
baroff, has been at great pains to collect, are 
not put forward by him as perfectly accurate. 
The Customs returns at Baku, as well as the traffic 
returns on the Transcaucasian Railway, are not 
kept with sufticient care to be treated as altogether 
reliable ; but they give an approximate idea of 
what has been done in the way of the export of oil 
from Baku, vid the Black Sea ports since the rail- 
way was opened. The returns of the Batoum 
Custom House supplement the above figures by 
including the products sent abroad by Palashkovsky, 
and making good other omissions. 
Export of Baku Oil Products from Batoum to Foreign 
Countries from May, 1883, to January 1, 1884. 
Gallons, 


Refined petroleum 3,356,298 
Crude lubricating oil 418,410 
Refined “a ee aes 788,211 


Export of Baku Oil Products from Batoum to Russian 
Black Sea Ports during the same Period. 

Gallons. 

Refined petroleum we 8,715,992 

Crude lubricating oil ... es wis 22,378 
Since the beginning of the year there has been 
a rapid increase in the export of oil from Poti and 
Batoum. From the former port no less than five 
vessels were sent away with cargoes of kerosine 
during the first ten days of February. Already the 
trade has increased beyond the limit of convenient 
shipment at Batoum, but this is being remedied 
by the steps taken to create a great commercial 








port there, to accommodate the traffic. In the 
mean time, itis stated that a number of temporary 
jetties are to be erected to provide for the ship- 
ment of oil. When a pipeline is laid down between 
Baku and Batoum, to carry the kerosine to the 
Black Sea coast, as is confidently anticipated will 
be the case in the course of afew years, the oil 
trade of Southern Russia will assume vast propor- 
tions. Such a pipe line would not seriously 
interfere with the traffic of the railway, as the 
tank-cars would still be needed to convey the 
lubricating oil and the liquid fuel to the Black Sea. 

For the crude petroleum a large export is neither 
expected nor desired. To utilise it, refineries 
would have to be erected in Western Europe, and 
as the principal products can be more cheaply ex- 
tracted on the spot, the present disinclination of 
the European petroleum trade to make use of it 
may be expected to continue. A curious instance 
of this occurred a short time ago. Instructions 
were given by a Russian export house to despatch 
a shipload of petroleum refuse to Western Europe 
for the use of lubricant manufacturers. The Baku 
agents, having no dregs on hand, concluded that 
crude oil would do as well, and consigned a ship- 
load as directed, with a result that the vessel had 
to go begging from one country to another before a 
purchaser could be found for the article. But there 
is no need for this mistake to be repeated, or for 
the assumption to be made from it, that the market 
for Baku petroleum products is in any way restricted. 
For the kerosine there is an immense future, par- 
ticularly in the East, its high flashing point render- 
ing it superior to the American oil in hot climates. 
The crude lubricating oil has already found large 
purchasers in France and this country, and for this 
product and the refined article there is likely to 
be a very large sale in England, owing to its ex- 
treme cheapness and excellence. The oil refuse is 
also in great request, and apart from its employ- 
ment in various manufactures, there must be an 
immense export of it, at no distant date, from Baku 
to the Black Sea and the Mediterranean, for pur- 
poses of liquid fuel. The establishment, on a large 
scale, of kerosine candle manufactories and dye- 
extract works at Baku is only to be expected when 
the industry has become more mature. 

For the great trade that we contidently an- 
ticipate will fall to the lot of Baku, the town is 
happily situated. It stands on the great highway 
of commerce, not merely between the Caspian and 
the Black Sea, but what, in course of time, will be 
the overland route to India vid the Transcaspian 
Railway, Askabad, Sarakhs, Herat, and Candahar. 
We have already stated that the Transcaspian 
region possesses enormous deposits, capable of sup- 
plying 250,000,000 gallons of crude oil a year. In 
course of time, when the European and Indian net- 
works of railways are joined by a line passing 
through Afghanistan, the locomotives running on it 
will burn exclusively liquid fuel, and a great over- 
land trade may be expected in supplying with oil 
the 250,000,000 people of India. At the same time 
the Transcaucasian network is expected to be ex- 
tended to Teheran on the south, and to the Russian 
system at Vladikavkaz on the north, vid Petrovsk. 
The growth of this system of railways, and other 
ramifications in the direction of Armenia, cannot 
but largely enhance the prospects of Baku, which 
will act as a fuel centre for the entire network. 
Taking all things into consideration, no petroleum 
district in the world can compare with that of Baku 
for natural advantages in point of position, both 
with respect to the trade of the present and the 
trade of the future. Those advantages give addi- 
tional value to the petroleum resources of the 
Apsheron peninsula. 

Nobel Brothers have taken the lead in the open- 
ing up of the Baku oil supply, and, excited by their 
success, capitalists in other parts of Europe are 
turning their gaze towards the Caspian Sea. Some 
have already done the wisest thing under the cir- 
cumstances—gone direct to Baku to see the state of 
affairs with their own eyes, and are no doubt now 
reaping the benefit of their journey. Up to the 
present moment England is the only country that 
has held aloof from participating at all in the 
enterprise. This is a very curious circumstance, 
since the English were the first to open up and 
survey the Caspian for Russia, and sought for many 
years, in the reign of Elizabeth, and again in the 
time of George ll., to establish a trade vid the 
Caspian Sea with India. Of late, English enterprise 
has withered in that corner of Asia, but there is no 
reason why it should not revive, once the import- 
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ance of the Baku petroleum trade is realised. If we 
do not act as the carriers of petroleum from Batoum 
the future fleets of cistern steamers will be in other 
nations’ hands. Wecannot retard the development 
of the industry by holding aloof, nor is the industry, 
like problematical mines, of such a character as to 
involve serious risk to those who participate in 
pushing it. Whether the lucrative export trade of 
Baku vid Batoum shall be taken up by ourselves, 
or revert to Continental rivals, depends upon our- 
selves. 








NOTES. 
Syncuronous-MvuLtieLEX TELEGRAPHY. 

Mr. Patrick B. Detany, of New York, has in- 
vented a very ingenious synchronous system of 
multiplex telegraphy, based on the phonic wheel 
of M. Paul La Cour, of Copenhagen. It isa novelty 
in telegraphy, and depends on the synchronous ro- 
tation of two discs, placed one at each end of the 
line, by means of which a single wire is connected 
in turn toa set of sending and receiving instruments 
as in the Meyerand Baudolapparatus. The phonic 
wheel of La Cour effects the synchronism of the discs 
or contact makers, the wheels being actuated by an 
electric current interrupted by a vibrating diapason. 
The messages are sent one signal at a time and in 
turn, se that great secrecy is maintained, and any 
one message cannot be readily tapped. The trans- 
mitting apparatus consists of ingenious keys which 
are played together to transmit a signal. Each 
signal is received by its proper polarised relay, and 
actuates a printing telegraph apparatus of special 
construction. Twelve or more messages can be 
sent together over a single line. 


CRUCIBLES AND THE ELEcTRIc LicHr. 

An interesting application of the electric light is 
about to be made at the well-known crucibles works 
of Messrs. Morgan and Co., of Bridge-road, Batter- 
sea. Hitherto it has been the practice to examine 
the interior of newly made plumbago crucibles by 
the aid of a gas flame, in order to discover any 
flaws there may be in the material ; but the use of 
a gas flame for such work is both clumsy and dis- 
agreeable owing to its flaring nature, and the heat 
and fumes which arise from it, and blow into the 
faces of the workmen. Mr. Henry Thame (of 
Messrs. Thame and Co., Orbell-street, Battersea), 
the inventor of a new primary battery, is about to 
apply the electric light to the purpose. An incan- 
descence lamp, fitted with a small reflector behind, 
will take the place of the gas jet with the advantage 
of clearness, coolness, and convenience. It can be 
inserted into the inside of the crucible, and the 
internal surface examined at leisure. Five of these 
lamps are to be installed, and will be fed by the 
‘* chlorochrome”’ battery, as devised and arranged 
by the inventor. This battery is remarkably con- 
stant durable in its action, and will keep the lamps 
going consecutively for forty-eight hours, if need 
be without recharging. 


THE ELECTROMOTIVE ForcE oF ACUUMULATORS. 

M. Reynier, the well-known electrician, has 
made experiments on three systems of secondary 
battery: (1) the Planté accumulator of reduced 
lead, peroxide of lead, and sulphuric acidulated 
water ; (2) the copper accumulator of lead, copper, 
lead peroxide, acidulated solution of sulphate of 
copper ; (3) the amalgamated zine accumulator of 
zinced lead, lead peroxide, acidulated solution. 
His object was to test the electromotive forces of 
the combinations and find their variations of sul- 
phate of zinc. The accumulators were not com- 
pletely formed. The electromotive forces were 
measured during charge and discharge by the 
method of equal deflection. His results confirm 
those formerly obtained by M. Gaston Planté, and 
are as follows: (1) In the three systems of 
accumulators studied, the secondary electromotive 
force is notably more elevated during charge than 
during discharge. The ratio of the smallest of 
these values to the greatest may be called 
the coefficient of fall. It is a factor of loss 
which affects the efficiency of accumulators. 
(2) The fugitive super-elevation of the electro- 
motive force augments with the intensity of the 
charging current and the electromotive force of the 
source. (3) In the Planté accumulator the electro- 
motive force is at least 1.95 volts during the charging 
and at most 1.85 volts during the discharge. The 
coefficient of fall is therefore 0.95 under the most 
favourable conditions. (4) in the copper accumu- 
lator the electromotive force is at least 1.43 volts 








during charging and at most 1.25 volts during dis- 
charge. The coefficient of fall is therefore 0.87 
under the most favourable conditions. The copper 
accumulator is that which loses most. (5) In the 
amalgamated zine accumulator the electromotive 
force is at least 2.4 volts during charging and at 
most 2.36 volts during discharge. The coefficient 
of fall is 0.983 in the most favourable conditions. 
The amalgamated zine accumulator is that which 
loses least. (6) In practice the losses due to varia- 
tions of electromotive force will be greater than are 
indicated above, because the times of charging and 
discharging are generally more rapid than corre- 
spond to these experiments. 
THe FrReNcH ACADEMY PRIZES. 

In mechanics, the extraordinary prize of 6000 
francs, offered by the French Academy of Sciences, 
has been awarded in part to M. Taurines for his 
‘* Study of Marine Engines,” in part to M. Germain 
for his ‘‘ Treatise on Hydrography,” and in part to 
M. A. de Magnac for his work on ‘‘ New Astronomical 
Navigation.”’ M. Taurine’s book contains the results 
of numerous original experiments bearing upon the 
art of shipbuilding. M. de Magnac’s new method of 
navigation is that suggested by Sumner, and prac- 
tically tried by Sir W. Thomson several years ago. 
It depends on the fact that a knowledge of the 
hour of the first meridian at the moment when the 
altitude of a star is observed, enables the mariner 
to describe a terrestrial circle, on which the ship 
must necessarily be. By observing two different 
stars simultaneously, or very soon after each other, 
two circles are obtained, which at their intersection 
mark the position of the ship. This method has 
been adopted in the French Navy. The Montyon 
prize has been awarded to M. Leon Francq, civil 
engineer for perfecting a fireless locomotive of the 
kind invented by Mr. Lamm, of New Orleans. 
The Fourneyron prize has been awarded to M. 
Marcel Deprez for his well-known experiments on 
the electric transmission of power. The Lacaze 
prize has been bestowed on M. Henri Becquerel, 
the eminent physicist, for his researches on the 
magnetic rotation of solidsin liquids and gases, and 
other valuable discoveries. The Lacaze (chemical) 
prize has been awarded to M. Cailletet for his re- 
searches on the liquefaction of gases. In_aérial 
locomotion the Academy have awarded the Penaud 
prize in equal parts to M. Gaston Tissandier, M. 
Duroy de Bruignac, and M. V. Tatin. M. Tis- 
sandier’s experiments on the application of elec- 
tricity to ballooning are well known; M. de Bruig- 
nac has invented a compound aéro-plane combining 
a small balloon with sheltering surfaces ; and M. 
Tatin has modelled the helix used by Tissandier, 
besides constructing artificial birds which fly by 
actual strokes of the wing. 











ELECTRIC LIGHTING NOTES. 

Ir was stated last week in these Notes that the 
dynamo machine upon the steamboat Tilly was of the 
Lumley type. We have since learned that it was a 
Pheenix machine manufactured by Messrs. Paterson 
and Cooper. 





On Tuesday, the 6th inst., a large number of per- 
sons visited the splendid new steamer Ems, belonging 
to the North German Lloyd’s Company, to inspect an 
extensive electric lighting installation carried out in 
that vessel by that Mr. J. D. F. Andrews, Woodside 
Electric Works, Glasgow. This installation, in which 
there are embodied a number of features of a novel and 
important character, consists essentially of some 320 
Swan incandescence lamps, each of 20 candle power, 
which are distributed throughout every part of the 
ship where light is required. The lamps used by 
Mr. Andrews are all of a special form, and were made 
to suit a new and simple holder devised by himself. 
Each lamp is previded with its own tap or switch, 
and is likewise fitted with a fusible connexion. The 
system of conducting wires is arranged in branches, 
on each of which there are generally about twenty 
lamps, and these are under the control of a switch 
placed as near as possible to the point where the branch 
joins the main ‘‘ lead.” Each branch is also protected 
by means of a fusible connexion. The dynamos used 
in this installation are two in number, and are Siemens’ 
S Doo, or 300-light self-regulating machines. Only 
one of them is used at a time, the other being held in 
readiness in the event of any breakdown occur- 
ring. They may be stopped or brought into action 
alternately without stopping the engine, and each 
dynamo is fixed on a sliding frame with screw 
arrangements for tightening up the belts by which 
they are driven, the motive power being obtained 
from a Tangye engine of the ‘‘ Soho” type. The sepa- 
rate wire circuits or branches throughout the ship 








are controlled by means of main switches in the 
engine-room, and they are grouped in such a way 
that one-half of the lamps may be worked from No, 1] 
machine, and the other half from No. 2 machine. In 
addition to the deck lights the installation on the Ems 
includes a masthead search light, in the form of an are 
lamp of about 3000-candle power, and of which Mr, 
Andrews is the inventor and patentee. In this vessel 
the lamp in question is brought into requisition for 
the first time, and so far as we aware this is the first 
instance of a steamer going out of the Clyde equipped 
insuch a manner. The lamp is placed within a para- 
bolic reflector, and is arranged on swivels so that it can 
be moved in any direction by means of ropes from the 
bridge deck under the control of the officer in com- 
mand. It is supplied with current from the main wire 
which feeds the other lights onthe deck. After dark- 
ness set in the lamp in question was brought into use 
for two or three hours, and the experiments made 
with it were very satisfactory. 


LAUNCHES AND TRIAL TRIPS. 

On Wednesday, May 7, the Castle Steel and Iron Works, 
Milford Haven, launched a finely-modelled screw tug- 
boat named the Little England, of the following dimen- 
sions: Length, 73 ft. ; breadth moulded, 14 ft. Gin. ; 
depth, 9ft. The engines will be supplied by Messrs, C. 
Burrell and Son, Thetford, Norfolk, They will be of 
40 horse-power nominal, and are constructed to stand a 
working pressure of 2001b. The cylinders are 16in. and 
30in. by 18in. The boiler is of the Herreshoff type, 
tested up to 1000 1b. to the square inch, with all the latest 
improvements. The vessel is built entirely of steel, to 
the order of Mr. W. Alexander, of St. John’s Wharf, 
Wapping. She is intended for towing and occasional 
service on the Thames. 





On Wednesday the 7th, Messrs. Alexander Stephen and 
Sons, Linthouse, near Glasgow, launched a handsome 
iron sailing ship, named the Galathée, a vessel of about 
1100 tons, and measuring 220 ft. by 35 ft. by 22 ft. 3in. 
She is owned by Mr. A. C. Le (uellec, of Bordeaux, 
and is intended for the South American nitrate trade. 





Messrs. Murdoch and Murray, Port-Glasgow, on the 
same day, launched a handsome iron screw steamer, 
measuring 175 ft. by 27 ft. by 12 ft. 5in., and named the 
Engineer, the owner being Mr. George E. Bromage, of 
the firm of Messrs. Tatham and Co., London. Messrs. 
James Howden and Co., Glasgow, are supplying the vessel 
with engines of 85 horse-power nominal. She is built to 
the highest class at Lloyd’s, and is of about 600 tons 
register. She has been expressly designed for the carriage 
of large packages and structures, such as torpedo boats, 
railway cars, bridgework, marine boilers, and other heavy 
pieces of machinery. Her engines will be placed aft, 
leaving a long clear hold with a hatch between 60 ft. and 
70ft. long by 15ft. Gin. wide. Besides steam steering 
gear, &c., the vessel will be fitted with powerful lifting 
gear, derricks, and other appliances, for loading and dis- 
charging heavy weights ; and she will be in every respect 
a unique vessel for the special purpose for which she has 
been built. 


The London and Glasgow Engineering and Shipbuilding 
Company, on Saturday, the 10th inst., launched a hand- 
somely-modelled iron screw steamer, of about 1400 tons 
gross register, and measuring 235ft. by 33 ft. by 15 ft. 
6 in. She isto be classed 100 A 1 at Lloyd’s, with awning 
deck, and has been built to the order of the Kiodo Unyu 
Kaisha, of Tokio, Japan, of which company Admiral Ito 
is the president, and Captain A. R. Brown the superinten- 
dent. She is named the Kii Maru. The engines, which 
are being supplied by the builders, will be capable of 
indicating about 1000 horse-power, and steam will be 
supplied by two double-ended steel boilers having a 
working pressure of 90 lb. per squareinch. It is expected 
that the vessel will attain a high rate of speed. 

An iron screw steamer named the Rio Bueno, measur- 
ing 250 ft. by 34ft. by 19ft., and of 1500 tons gross 
measurement, was launched on the same day by Messrs. 
Burrell and Son, Dumbarton. She is built to the highest 
class at Lloyd’s on the cellular double-bottom system, 
and is atwo-decked vessel, with poop, bridge, and fore- 
castle, she is being fitted with steam steering gear, steam 
windlass, &c. Messrs. M. Paul and Co., Dumbarton, 
are supplying the vessel with a pair of inverted direct- 
acting engines of 150 horse-power nominal. The Rio 
Bueno is intended for Messrs. Burrell and Son’s ** Clyde” 
Line of steamships for Jamaica, &c. 

On the same day, the Culzean Shipbuilding and 
Engineering Company (Limited), launched from their 
yard at Maidens, Ayrshire, a handsome steam yacht, 
named the Violet, built to the order of the Duke of 
Montrose, for his use on Lochlomond. She measures 
65 ft. 5in. by 11 ft. by 7 ft. 6in., and is being supplied by 
the builders with a pair of compound engines capable of 
giving a speed of 10 knots per hour. 

On Saturday the Llanthewy (s.s.) was launched from 
the yard of the Usk Shipbuilding Company, in the pre- 
sence of a large number of spectators. ‘This is the tifth 
ship which the company has built. The Llanthewy is 
intended for the coasting trade, having been built for 
Messrs. Jones, Brooks, and Co., Newport. Her registered 
burthen is 350 tons. The engines were made at the 
Uskside Works, and are of the latest design. 
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ON PORTABLE RAILWAYS.* 


By M. Decavvi.ie, Ainé, of Petit-Bourg (Seine and 
Oise), France. 

NARROW-GAUGE railways have been known for a very 
long time in Great Britain. The most familiar lines of 
this description are in Wales, and it is enough to instance 
the Festiniog Railway (2 ft. gauge), which has been used 
for the carriage of passengers and goods for nearly half a 
century. The prosperous condition of this railway, 
which has been so successfully improved by Mr. James 
Spooner and his son, Mr. Charles Spooner, affords sutti- 
cient proof that narrow-gauge railways are not only of 
great utility but may be also very remunerative. 

In Wales the first narrow-gauge railway dates from 
1832. It was constructed merely for the carriage of slates 
from Festiniog to Port-Madoc, and some years later 
another was built from the slate quarries at Penrhyn to 
the port of Bangor. As the tract of country traversed 
by the railways became richer by degrees, the idea was 
conceived of substituting locomotives for horses, and of 
adapting the line to the carriage of goods of all sorts, 
and finally of passengers also. 

But these railways, although very economical, are at 
the same time a complicated in construction. Their 
arrangements are based upon the same principles as rail- 
ways of the ordinary gauge, and are not by any means 
capable of being adapted to agriculture, to public works, 
or to any other purpose where the tracks are constantly 
liable to removal. These permanent narrow-gauge lines, 
the laying of which demands the service of engineers, and 
the maintenance of which entails considerable expense, 
suggested to M. Decauville, Ainé¢, farmer and distiller at 
Petit-Bourg, near Paris, the idea of forming a system of 
railways composed entirely of metal, and capable of being 
readily laid. Cultivating one of the largest farms in 
the neighbourhood of Paris, he contemplated at first 
nothing further than a farm railroad ; and he contrived 
an extremely portable plant, adapted for clearing the 
land of beetroot, for spreading manure, and for the other 
needs of his farm. 

From the beginning, in his first railroads, the use of 
timber materials was rigidly rejected by him; and all 
parts, whether the straight or curved rails, crossings, 
turntables, &c., were formed of a single piece, and did 
not require any special workman to lay them down. By 
degrees he developed his system, and erected special 
workshops for the construction of his portable plant; 
making use of his farm, and some quarries of which he is 
possessed in the neighbourhood, as experimental areas. 
At the — time this system of portable railways 
serves all the purposes of agriculture, of commerce, of 
manufactures, and even those of war. 

Within so limited a space it would be impossible to 
give a detailed description of the rails and fastenings 
used in all these different modes of application. The 
object of this paper is rather to direct the attention of 
mechanical engineers to the various uses to which narrow- 
gauge portable railways may be put, to the important 
saving of labour which is effected by their adoption, and 
to the ease with which they are worked. 

The success of the Decauville railway has been so rapid 
and so great that many inventors have entered the same 
field; but they have almost all formed the idea of con- 
structing the portable track with detachable sleepers, 
There are thus, at present, two systems of portable tracks; 
those in which the sleepers are capable of being detached, 
and those in which they are not so capable. 

The portable track of the Decauville system is not 
capable of so coming apart. The steel rails and sleepers 
are rivetted together and form only one piece. The chief 
advantage of these railways is their great firmness ; be- 
sides this, since the line has only to be laid on the surface 
just as it stands, there are not those costs of maintenance 
which become unavoidable with lines of which the sleepers 
are fixed by means of bolts, clamps, or other adjuncts, 
only too liable to be lost. Moreover, tracks which are 
not > of separation are lighter and therefore more 
— than those in which the sleepers are detach- 
able, 

With regard to sleepers, a distinction must be drawn 
between those which project beyond the rails, and those 
which do not so project. M. Decauville has adopted the 
latter system, because it offers sufficient strength, while 
the lines are lighter and less cumbersome. Where at first 
he used flat iron sleepers, he now fits his lines with dished 
steel sleepers, in accordance with Figs. 1 and 2. 
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_ This sleeper presents very great stiffness, at the same 
time age he its lightness ; and the feature which 
specially distinguishes this railway from others of the 
same class is not only its extreme strength but above all 
its solidity, which results from its bearing equally upon 
the ground by means of the rail-base and of the sleepers. 

In special cases, M. Decauville provides also railroads 
with projecting sleepers, whether of flat steel beaten out 
and rounded, or of channel iron ; but the sleeper and the 
rail are always inseparable, so as not to lessen the strength, 
and also to facilitate the laying of the line. If the ground 
is too soft, the railway is supported by bowl sleepers of 
dished steel, Figs. 3 and 4, especially at the curves ; but 
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the necessity for using these is but seldom experienced. 


The sleepers are rivetted cold. The rivets are of soft 
steel, and the pressure with which this rivetting is effected 
is so intense that the sleepers cannot be separated from 
the rails, even after cutting off both heads of the rivets, 
unless by heavy blows of the hammer, the rivets bein 
driven so thoroughly into the holes made in the rails an 
sleepers that they fill them up completely. D 
The jointing of the rails is excessively simple. The rail 
to the right hand is furnished with two fish-plates ; that 
to the left with a small steel plate rivetted underneath the 
rail and projecting it in, beyond it. It is only necessary 
to lay the lengths end to pe with one another, making 
the rail which is furnished with the small plate lie be- 
tween the two fish-plates, and the junction can at once be 
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effected by fish-bolts, A single fish-bolt, passing through 
the holes in the fish-plates, and through an oval hole in 
the rail end, is sufficient for the purpose. 

With this description of railway it does not matter 
whether the curves are to the right or to the left. The pair 
of rails are curved to a suitable radius, and can only need 
turning end for end to form a curve in the direction re- 
quired. The rails weigh 9 lb., 14 lb., 19 lb., and 24 Ib. 
per running yard, and are very similar to the rails used 
on the main railways of France, except that their base 
has a proportionally greater width. As to the strength of 
the rail, it is much greater in proportion to the load than 
would at first sight be thought ; all narrow-gauge railways 
being formed .on the principle of distributing the load 
over a large number of axles, and so reducing th? amount 
on each wheel. For instance, the 9 lb. rail used for the 
portable railway easily bears a weight of half a ton for 
each pair of wheels. 

The distance between the rails differs according to the 
purpose for which they are intended. The most usual 
gauges are 16 in., 20 in., and 24in. The line of 16 in. 
gauge, with 9 lb. rails, although extremely light, is used 
— successfully in farming, and in the interior of work- 
shops. 

7 length of 16 ft. 5 in. of 9 Ib. steel rail, to 16 in. 
gauge, with sleepers, &c., scarcely weighs more than 
1 cwt., and may therefore be readily carried by a man 
— himself in the middle and taking a rail in each 
hand. 

Those members of the Institution who recently visited 
the new port of Antwerp, will recollect having seen there 

he portable railway which Messrs. Couvreux and 
Hersent had in use; and as it was these works at the 

ort of Antwerp gave rise to the idea of this paper, it will 
[ well to begin with a description of this style of con- 
tractors’ plant. 

The earth in such works may be shifted by hand, horse- 
power, or locomotive. For small works the railway of 
16 in. gauge, with the 9 lb. rails, is commonly used, and 
the trucks carry double equilibrium tipping-boxes, con- 
taining 9 to 11 cubic feet. These wagons, having tipping- 
boxes without any mechanical appliances, are very ser- 
viceable ; since the box, having neither door nor hinge, is 
not liable to need repairs. 

This box keeps perfectly in equilibrium upon the most 
broken up roads. To tip it up to the right or the left, it 
must simply be pushed from the opposite side, and the 
contents are at once emptied clean out. In order that the 
bodies of the wagons may not touch at the top, when 
several are coupled together, each end of the wagon is 
furnished with a buffer, composed of a flat iron bar 
cranked, and furnished with a hanging hook. 

Plant of this description is now being used in an im- 
portant English undertaking at the port of Newhaven, 
where it is employed not only on the earthworks, but also 
for transporting the concrete manufactured with Mr. 
Carey’s special concrete machine. 

These little wagons, of from 9 to 11 cubic feet capacity, 
run along with the greatest ease, and a lad could propel 
one of them with its load for 300 yards at a cost of 3d. per 
cube yard. In earthworks the saving over the wheel- 
barrow is 80 per cent., for the cost of wagons propelled by 
hand comes to ;4d. per cube yard, carried 10 yards, and 
to go this distance with a barrow costs4d. A horse draws 
without difficulty, walking by the side of the line, a train 
of from eight to ten trucks on the level, or five on an in- 
cline of 7 per cent. (1 in 14). 

One mile of this railway, 16in. gauge and 91b. steel 
rail, with sixteen wagons, each having a double equilibrium 
tipping box containing 11 cubic feet, and all accessories, 
represents a weight of 20 tons—a very light weight, if it 
is considered that all the materials are entirely of metal. 
Its net cost price per mile is 450/., the wagons included. 

Large contracts for earthwork with horse haulage are 
carried on to the greatest advantage with the railway of 
20 in. gauge and 14]b, rails. The length of 16ft. Sin. of 
this railway weighs 1701b., and so can easily be carried 
by two men, one placing himself at each end. The 
wagons most in use for these works are those with double 
equilibrium tipping boxes, holding 18 cubi¢ feet. These 











are at present employed in one of the greatest under- 
takings of the age, namely, the cutting of the Panama 
Canal, where there are used upwards of 2700 such wagons, 
and more than 35 miles of track. 
A mile of these rails of 20in. gauge with 14]b. rails, 
together with sixteen wagons of 18 cubic feet capacity, 
with appurtenances, costs about 660/., and represents a 
total weight of 33 tons. 
This description of material is used for all contracts 
exceeding 20,000 cubic yards. 
A very curious and interesting use of the narrow-gauge 
line, and the wagons with double equilibrium tipping box, 
was made by the Société des Chemins de Fer Sous-Marins 
on the proposed tunnel between France and England. 
The line used is that of 16 in. gauge, with 9 Ib. rails. 
The first level of the tunnel, which was constructed by 
means of a special machine by Colonel Beaumont, had 
only a diameter of 2.13 m. (7 ft.) ; the tipping boxes have 
therefore a breadth of only 2ft., and contain 7} cubic 
feet. The boxes are perfectly balanced, and are most 
easily emptied. The wagons run on two lines, the one 
being for the loaded trains, and the other for the empty 
trains. 
The engineers and inspectors, in the discharge of their 
duties, make use of the Liliputian carriages. The feet 
of the tiavellers go between the wheels, and are nearly 
on a level with the rails; nevertheless, they are tolerably 
comfortable. They are certainly the smallest carriages 
for passengers that have ever been built ; and the builder 
even prophecies that these will be the first to enter into 
England through the Channel Tunnel. 
One of the most important uses to which a narrow 
gauge line can be put is that of a military railway. The 
utch, Russian, and French Governments have tried it 
for the transporting of provisions, of war material, and of 
the wounded in their recent campaigns. In Sumatra, in 
Turkestan, and in Tunis these military railroads have 
excited much interest, and have so fully established their 
value that this paper may confine itself to a short descrip- 
tion. 
The campaign of the Russians against the Turcomans 
presented two great difficulties ; these were the questions 
of crossing districts in which water was extremely scarce 
or failed entirely, and of victualling the expeditionary 
forces. This latter object was completely effected by 
means of 67 miles of railway, 20in. gauge, 14]b. steel 
rails, with 500 carriages for food, water, and passengers, 
The rails were laid simply on the sand, so that small loco- 
motives could not be wo | and were obliged to be replaced 
by Kirghiz horses, which drew with ease from 1800 lb. to 
2200 lb. weight for 25 miles per day. 
In the Tunisian war this railroad of 20 in. gauge, 14 lb. 
rail, was replaced by that of 2 ft. gauge, with 14 lb. and 
19lb. rails. There were quite as great difficulties as in 
the Turcoman campaign, and the country to be crossed 
was entirely unknown. The observations made before the 
war spoke of a flat and sandy country. In reality a more 
uneven country could not be imagined ; alternating slopes 
of about 1 in 10 continually succeeded each other, and 
before reaching Kairouan 7} miles of swamp had to be 
crossed. Nevertheless the horses harnessed to the rail- 
way carriages did on an average twelve to seventeen 
times the work of those working ordinary carriages. In 
that compaign also, on account of the steep ascents, the 
use of locomotives had to be given up. The track served 
not only for the conveying of victuals, war material, and 
cannon, but also of the wounded ; and a large number of 
the survivors of this campaign owe their lives to this rail- 
way, which supplied the means of their speedy removal 
without great sufferings from the temporary hospitals, 
and of carrying the wounded to places where more care 
could be bestowed upon them. 
The carriages which did duty in this campaign are 
wagons with a platform entirely of metal, resting 
upon eight wheels. The platform is 13 ft. 1 in. in length 
and 3 ft. 1l in. in width. The total length with buffers is 
14 ft. Yin. This carriage may be at will turned into a 
goods wagon or a passenger carriage for sixteen persons, 
with seats back to back, or an ambulance wagon for eight 
wounded persons. 
For the transport of cannon the French military engi- 
neers have adopted small trucks. A complete equipage, 
capable of carrying guns weighing from 3 to 9 tons, is 
composed of trucks with two or three axles, each being 
fitted with a pivot support, by means of which it is made 
possible to turn the trucks, with the heaviest pieces of 
ordnance, on turntables, and to push them forward with- 
out going off the rails at the curves. 
The trucks which have been adopted for the service of 
the new forts in Paris are drawn by six men, three of 
whom are stationed at each end of the gun, and these are 
— of moving with the greatest ease guns weighing 
tons. 
_ The narrow-gauge railway was tested during the war 
in Tunis more than in any preceding campaign, and the 
military authorities decided, after peace had been restored 
in that country, to continue maintaining the narrow- 
gauge railways permanently; this is a satisfactory 

roof of their having rendered good service. The line 
trom Sousse to Kairouan is still open to regular traffic. 
In January, 1883, an express was established, which 
leaves Sousse every morning and arrives at Kairouan—a 
distance of forty miles—in five hours, by means of re- 
gularly organised relays. The number of carriages and 
trucks, for the transport of passengers and goods, is 118. 

The success thus attained by the narrow-gauge line 
goes far to prove how unfounded is the judgment pro- 
nounced by those who hold that light railways will never 
suffice for continuous traffic. These opinions are based on 
certain cases in the colonies, where it was thought fit to 
adopt a light rail weighing about 18 lb. to 27 lb. per yard, 
and keeping the old normal gauge. It is nevertheless 
evident that it is impossible to construct cheap railwavs 
on the normal gauge system, as the maintenance of such 





444 


ENGINEERING. 


(May 16, 1884, 








would-be light railways is in proportion far more costly 
than that of standard railways, 

The narrow gauge is entirely in its right place in coun- 
tries where, as notably in the case of the colonies, the 
traftic is not sufficiently extensive to warrant the capitali- 
sation of the expenses of construction of a normal gauge 
railway. 

Quite recently the Eastern Railway Company of the 
province of Buenos Ayres have adopted the narrow 
gauge for connecting two of their stations, the gauge 
being 24 in. and the weight of the rails 191b. per yard. 
This company have constructed altogether six miles of 
narrow-gauge road, with a rolling stock of thirty pas- 
senger carriages and goods trucks and two engines, at a 
net cost price of 7500/., the engines included. This line 
works as regularly as the main line with which it is con- 
nected. The composite carriages in use leave nothing to 
be desired with regard to their appearance and the com- 
forts they offer. Third-class carriages, covered and open, 
and covered goods wagons, are also employed. 

All these carriages are constructed according to the 
model of those of the Festiniog Railway. he engines 
weigh 4 tons, and run at 124 miles per hour for express 
trains with a live load of 16 tons; while for goods trains 
carrying 35 tons the rate is 74 miles an hour. 

Another purpose for which the narrow gauge road is of 
the highest importance in colonial commeree is the trans- 
port of sugar cane. There are two systems in use for the 
service of sugar plantations : 

1. Traction by horses, mules, or oxen. 

2. Traction by steam-engine. 

In the former case, the narrow gauge, 20 in. with 14 Ib. 
rails, is used, with platform trucks and iron baskets 
3 ft. 3in. long. 

The use of these wagons is particularly advantageous 
for clearing away the sugar cane from the fields, because, 
as the crop to be carried off is followed by another harvest, 
it is important to prevent the destructive action of the 
wheels of heavily laden wagons. The baskets may be 
made to contain as much as 1300 lb. of cane for animal 
traction, and 2000 lb. for steam traction. In _ those 
colonies where the cane is not cut up into pieces, long 
platform wagons are used entirely made of metal, and on 
eight wheels. When the traction is effected by horses or 
mules, a chain 144 ft. long is used, and the animalsare 
driven alongside the road. Oxen are harnessed to a yoke, 
longer by 20 in. to 24in. than the ordinary yoke, and they 
are driven along on each side of the road. 

On plantations where it is desirable to have passenger 
carriages, or where it is to be foreseen that the narrow- 
gauge line may be required for the regular transport of 
passengers and goods, the 20 in. line is replaced by one of 
24in. 

The transport of the refuse of sugar cane is effected by 
means of tilting basket carts ; the lower part of which con- 
sists of plate iron as in earthwork wagons, while the upper 

rts consist of an open grating, offering thus a very great 

olding capacity without being excessively heavy. The 
content of these wagons is 90 cubic feet (2500 litres). To use 
it for the transport of earth, sand, or rubbish, the grating 
has merely to be taken off. In the case of the transport 
of sugar cane having to be effected by steam power, the 
most suitable width of road is 24in., with 19 Ib. rails; 
and this line should be laid down and ballasted most care- 
fully. The cost of one mile of the 20 in. gauge road, with 
14 lb. rails, thirty basket wagons, and accessories for the 
transport of sugar cane, is 700/., and the total weight of 
this plant amounts to 35 tons. 

Owing to the great lightness of the portable railways, 
and the facility with which they can be worked, the atten- 
tion of explorers has repeatedly been attracted by them. 
The expedition of the Ogowé in October, 1880, that of the 
Upper Congo in November, 1881, and the Congo mission 
under Savorgnan de Brazza, have all made use of the De- 
cauville narrow-gauge railway system. 

During these expeditions to Central Africa, one of the 
greatest obstacles to be surmounted was the transport 
of boats, where the rivers ceased to be navigable; for it 
was then necessary to employ a great number of negroes 
for carrying both the boats and the luggage. The ex- 
plorers were, more or less, left to the mercy of thenatives, 
and but very slow progress could be made. 

On returning from one of these expeditions in Africa, 
Dr. Balay and M. Mizon conceived the idea of applying 
to M. Decauville for advice as to whether the narrow- 
gauge line might not be profitably adapted for the expedi- 
tion. M. Decauville proposed tothem to transport their 
boats without taking them to pieces, or unloading them, 
by placing them on two pivot trollies, in the same manner 
as the guns are transported in fortifications and in the 
field. The first experiments were made at Petit-Bourg 
with a pleasure yacht. The hull, weighing 4 tons, was 
placed on two gun trollies, and was moved about easily 
across country by means of a portable line of 20 in. gauge, 
with 14 lb. rails. The length of the hull was about 45 ft., 
depth 6 ft. 7 in., and breadth of beam 8 ft. 2 in., that is to 
say, five times the width of the narrow gauge, and not- 
withstanding all this the wheels never came off the line. 
The sections of line were taken up and replaced as the boat 
advanced, and a speed of 1100 yards per hour was attained. 
Dr. Balay and M. Mizon declared that the result obtained 
exceeded by far their most sanguine hopes, because dur- 
ing their last voyage, the passage of the rapids had some- 
times required a whole week for 1100 yards (1 kilometre), 
and they considered themselves very lucky indeed if they 
could attain a speed of one kilometre per day. The same 
narrow gauge system has since been three times adopted 
by African explorers, on which occasions it was found 
that the 20in. line, with 9 lb. or 14 Ib. rails, was the most 
suitable for scientific expeditions of this nature. 

The trucks used are of the kind usually employed for 
military purposes, with wheels, axles, and pivot bearings 
of steel; on being dismounted the bodies of the two 
trucks form a chest, which is bolted together and contains 





the wheels, axles, and other accessories. The total weight 
of the 135 yards of road used by Dr. Balay and M. Mizon 
during their first voyage was 2900 lb, and the wagons 
weighed 5000 lb. Hence the expedition had to carry a 
supplementary weight of 34 tons; but at any given 
moment the material forming this burden became the 
means of transporting, in its turn, seven boats, represent- 
ing a total weight of 20 tons. 

t is impossible to enumerate in this paper all the various 
kinds of wagons and trucks suitable for the service of iron 
works, shipyards, mines, quarries, forests, and many 
other kinds of works: and we therefore limit ourselves 
to mentioning only a few instances which suffice to show 
that the narrow gauge can be applied to works of the most 
varied nature and under the most adverse circumstances 
possible. 

It therefore only remains to mention the various acces- 
sories which have been invented for the purpose of com- 
pleting the system. They consist of off-railers, crossings, 
turntables, &c. 

The off-railer is used for establishing a portable line, at 
any point, diverging to the right or left of a permanent 
line, and for transferring traffic to it without interruption. 
It consists of a miniature inclined plane, of the same 
height at one end as the rail, tapering off regularly by 
degrees towards the other end. It is only necessary to 
place the off-railer (which, like all the lengths of rail of 
this system, forms but one piece with its sleepers and 
fish-plates) on the fixed line, adding a curve in the direc- 
tion it isintended to go, and push the wagons on to the 
off-railer, when they will gradually leave the fixed line and 
pass on the new track. 

The switches consist of a rail-end 49 in. in length, which 
serves as a movable tongue, placed in front of a compiete 
crossing, the rails of which have a radius of 4, 6, or 
8 metres ; a push with the foot suftices to alter the switch. 
There are four different models of crossings constructed 
for each radius, viz. : 

1. For two tracks with symmetrical divergence. 

2. For a curve to the right and a straight track, 

3. For a curve to the left and a straight track. 

4. For a meeting of three tracks. 

When a fixed line is used, it is better to replace the 
movable switch by a fixed cast-iron switch, and to let the 
workmen who drive the wagon push it in the direction 
required. Planed switch tongues are also used, having 
the shape of those employed on the normal tracks, espe- 
cially for the passage of small engines ; the switches are, 
in this case, completed by the application of a hand lever. 

The portable turntable consists of two faced plates laid 
over the other, one of thick sheet iron, and the other of 
cast iron. The sheet-iron plate is fitted with a pivot, 
around which the cast iron one is made to revolve ; these 

lates may either be smooth, or grooved for the wheels. 

he former are used chiefly when it is required to turn 
wagons or trucks of light burden, or, in the case of earth- 
works, for trucks of moderate weight. These plates are 
quite portable ; their weight for the 16in. gauge does not 
exceed 200 lb. For engineering works a turntable plate 
with variable width of track has been designed, admitting 
of different tracks being used over the same turntable. 

When turntables are required for permanent lines, and 
to sustain heavy burdens, turntables with a cast-iron box 
are required, constructed on the principle of the turntables 
of ordinary railways. The heaviest wagons may be placed 
on these box turntables, without any portion suffering 
damage or disturbing the level of the ground. In the 
case of coal mines, paper mills, cow-houses with perma- 
nent lines, &c., fixed plates are employed. Such plates 
need only be applied where the line is always wet, 
or in workshops where the use of turntables is not of 
frequent occurrence. This fixed plate is most useful in 
farmer’s stables, as it does not present any projection 
which might hurt the feet of the cattle, and is easy to 
clean. 

The only accident that can happen to the track, is the 
breaking of a fish-plate. It eens often that the fish- 
plates get twisted owing to rough handling on the part of 
the workmen, and break in the act of being straightened. 
In order to facilitate as much as possible the repairs in 
such cases, the fish-plates are not rivetted by machinery, 
but by hand ; and it is only necessary to cut the rivets 
with which the fish-plate is fastened, and remove it if 
broken. A drill passed through the two holes of the rail 
removes all burrs that may be in the way of the new 
rivet. No vices are required for this operation; the 
track to be repaired is held by two workmen at a height 
of about 28 in. above the ground, care being taken to let 
the end under repair rest on a portable anvil, which is 
supplied with the necessary appliances. The two fish- 
plates are put in their place at the same time, the second 
rivet being held in place with one finger, while the first 
is being rivetted with a hammer; if it is not kept in its 
place in this manner it may be impossible to put it in 
afterwards, as the blows of the hammer often cause the 
fish-plate to shift, and the holes in the'rail are pierced 
with great precision to prevent there being too much 
clearance. No other accident need be feared with this 
line, and the breakage described above can easily be 
repaired in a few minutes without requiring any skilled 
workman, 

The narrow-gauge system, which has recently received 
so great a development on the Continent, since its useful- 
ness has been demonstrated, and the facility with which 
it can be applied to the most varied purposes, has not yet 
met in England with the same universal acceptance; and 
those members of this Institution who crossed the sea to 
go to Belgium, were, perhaps, surprised to see so large a 
number of portable railways employed for agricultural 
and building purposes and for contractors’ works. But 
in the hands of so practical a people it may be expected 
that the portable narrow gauge railway will soon 
applied even to a larger number of purposes than is the 
case elsewhere, 








NOTES FROM THE SOUTH-WEST. 

South Welsh Coal and Iron.—The foreign shipments of 
coal from Cardiff in the four months ending April 30 
this year, were 2,404,421 tons. The foreign ship 
ments of iron from Cardiff in the same period were 
29,246 tons ; of coke, 7798 tons ; and of patent fuel, 62,799 
tons. The foreign shipments of coal from Newport to 
April 30, this year, were 580,482 tons; of iron, 36,525 tons; 
and of coke, 1699 tons, 


Bath Tramways Company (Limited).—An extraordinary 
peeee meeting of the shareholders of this company was 

eld on Thursday, May 8, when a resolution approving 
the proposed sale of the undertaking to the Patent 
Cable Tramways Corporation (Limited), was unanimously 
adopted. 


Commerce of Cardif.—The annexed figures illustrate 
the trade of Cardiff last year with foreign countries and 
British possessions: British vessels entered with car- 
goes and in ballast, 2080; tonnage, 1,513,161; foreign 
vessels, 1682; tonnage, 838,982; total, 3762 vessels, 
and 2,352,143 tons. British vessels cleared with cargo 
and in ballast, 3988; tonnage, 3,174,680; foreign 
vessels, 2160; tonnage, 1,148,169; total, 6148 vessels, and 
4,322,849 tons. The trade coastwise was as follows: 
Entered, 9446 vessels, with a tonnage of 2,508,151 ; cleared, 
7260 vessels, with a tonnage of 793,722. The above figures 
include the repeated voyages of vessels. There were 
registered at the port of Cardiff at the close of 1883, 313 
vessels, having a tonnage of 159,977. Seventy-two of 
these, with a tonnage of 14,074, were steamers, and 241, 
with a tonnage of 145,903, were sailing ships. Some 45 
of the 72 sailing ships were under 50 tons, while 11 were 
over 700 tons. Fifty-two steamers were under 50 tons, 
and 76 were under 200 tons. Between 400 and 1200 there 
were 150 steamers, and three were between 1500 and 2000 
tons. 


Newport (Alexandra) Dock.—On Wednesday, May 7, 
the steamship Thomas Coates arrived at this dock, and 
at 6 a.m. the discharge of 1027 tons of pitwood was com- 
menced. After that the vessel took in a cargo of 1336 
tons of steam coal from the Newport-Abercarn Colliery, 
and proceeded to sea at 8 p.m. on Friday. 


Cardiff.—The steam coal market has remained in much 
the same state. Some coal contracts have just been let by 
the Western of France Railway Company. There is no 
material change in the patent fuel trade. In the house 
coal trade business has been fairly brisk. The iron ore 
trade remains without change. Last week’s clearances 
comprised 162,237 tons of coal, 4459 tons of iron, and 3120 
tons of fuel. From> Bilbao there were received 13,566 
tons of iron ore, and 1247 tons came to hand from other 
sources, 


Newport.—The steam coal trade has been scarcely so 
active. The exports of manufactured iron, &c., last week 
were 2432 tons forwarded to the following destinations : 
San Nicholas, 842 tons ; Buenos Ayres, 600 tons; Herre- 
bout, 20 tons; Talcahuano, 752 tons; and Callao, 218 
tons, Last week’s coal clearances amounted to 54,643 
tons. From Bilbao there were received 11,061 tons of 
iron ore and 1500 tons came to hand from other sources, 


Quick a at Cardiff.—The screw steamer Brig- 
house arrived in the East Bute Dock, Cardiff, on Thursday, 
May 8, with a cargo of 1240 tons of copper ore from Huelva, 
consigned to Messrs. Terrant znd Sons. She commenced 
discharging her cargo at 9 p.m., and was cleared by 
11.45 on the following night. At 2.30a.m. on Saturday, 
she commenced to take in her cargo of coal and bunkers, 
amounting to 1292 tons, for Madeira, completing her 
loading by 10.30 p.m., and sailed by the night’s tide for 
her destination. The coal was supplied by the National 
Steam Coal Company. 








SpanisH Coat Imports.—The imports of coal into Spain 
are stated to be steadily increasing. In January this 
year they amounted to 123,621 tons, as compared with 
111,256 tons in January, 1883, 





INTERNATIONAL HEALTH EXHIBITION Liprary.—In 
response to an invitation issued by the Executive Council, 
who have assigned large rooms to be used as a library and 
reading-room in connexion with the Exhibition, numerous 
authors and publishers have already sent copies of works 
on subjects embraced by the Exhibition, viz., Health, 
Dress, Dwelling House, Ambulance, School, Workshop, 
and Education. The books are being classified by Mr. 
Carl A. Thimn, the librarian, and a catalogue will shortly 
be published. As itis very desirable that the library 
should be rendered as complete as possible, and that the 
catalogue should be issued at an early date, it is hoped 
that those desirous of sending books will forward them 
with as little delay as possible to the librarian, Royal 
Albert Hall, 8. W. 





SoutH AUSTRALIAN Rattways, —The South Australian 
Public Works Department reports that in the year ending 
June, 1883, only 264 miles of railway were opened in the 
colony. This is much less than has been opened in any pre- 
vious year for the last eight or nine years; but all told, 
theleffective length of the South Australian railway system 
is 972 miles. The return on the capital outlay last year 
was 2.56 per cent. The policy of reducing the freights 
and fares, and trusting to increased traffic to make up the 
loss, has been followed by satisfactory results, though last 
year’s deficient harvest prevented an expansion of the 
wheat traffic. On the whole, however, 62,538 tons more 


be | were carried, and the passenger traffic showed an increase 


of 12,7007. over the preceding year. On the carriage of 
stock, also, the earnings were increased by 17,000/. 
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1877. 
2173. Manufacture of Casks: A. Ransome and 
T. J. Wilkie, London. [ls. 2d. 12 Fiys.|—The machinery 


for jointing the staves of casks is disclaimed, and the claims in 
respect to machines for gathering staves and for forcing on the 
truss hoops are amended so as not to embrace the use of gathering 
cones which are grooved to receive hoops, and are formed in 
parts sothat they can be separated to leave the hoops upon the 
cask as is described in Specification 2426 of 1865. The following 
claim in respect to machinery for chiming and crozing is dis- 
claimed : ‘‘Incombination with headstocks mounted but movable 
upon the saddles carrying the holding cones ; the connection of 
the headstocks so that they may be moved simultaneously by one 
operation to bring the cutters into contact with or to remove them 
from the work.” The claims are: In respect to machinery for 
gathering the staves and for forcing on the truss hoops ; forming 
the gathering cone substantially as described with segments 
capable of being withdrawn to admit of the passage of the truss 
hoops after they have been driven ; the arrangement of the truss 
hoop drivers in such manner that they can be protruded or with- 
drawn to driye separately or simultaneously any required number 
of truss hoops; and the general arrangement of the machines 
substantially as described. In respect te machinery for chiming 
and crozing; mounting the headstock, carrying the cutters on the 
same slides or saddles with the holding cones, but free to be 
stopped automatically when they are ata proper distance apart, 
whilst the holding cones move further in order firmly to embrace 
the cask ; and the general arrangement of the machine substan- 
tially asdescribed. (Leave to amend granted. April 7, 1884). 


1883. 

4295. Signal Indicator Apparatus: H. Botten, Lon- 
don. (8d. 8 Figs.|—Whenever an electric current is passed 
through the coils of an electro-magnet, an armature is attracted, 
and a toothed escapement wheel is by the action upon it of the 
arm of the‘escapement lever, turned a distance, and when the 
current is interrupted the armature drops, and the escapement 
wheel is by the other arm of the lever turned a short distance and 
locked, The transmission of electric currents to the coils of the 
electro-magnet is controlled by an ordinary finger key. A wire 
projecting from the armature may carry a hammer which strikes 
a bell each time the armature is attracted. The escapement axis 
carries a disc drum or pointer, or gives motion to an endless band 
upon which aseries of signals are placed. Pneumatic apparatus 
may be substituted for the electro-magnet. (September 6, 1883). 


4507. Davits for Lowering Ships’ Boats: R. Hud- 
oe = re and J. H. Broker, Blyth, Northum- 
berland. ([6d. 3 Figs.|—Swinging davits are constructed so 
that the weight of the boat when inboard and clear of the chocks, 
will automatically cause them to swing outboard on their ful- 
crums. Referring to the illustration, each davit A consists of an 
upright, inclined inboard, and hinged at its lower end to a fulcrum 
B in frames C fixed to the deck. An arm curved outboard has its 
outer end curved and formed to receive a crosshead from 
which the boat is suspended. A wire or rope Eleads from the top 








of the crosshead by guides to a winch having its main barrel 
arranged to receive the rope from each davit. The hinged arm of 
each davit, when the boat is in the chocks, rests against the in- 
clined back of the frame C, and moves between guides on the 
frame. The boat is first lifted by means of the winch, the cross- 
heads H sliding up the curve against the upper portions of the 
jaws D, and the hinged chocks are knocked clear; the weight of 
the boat then causes the crossheads H to slide down and rest in 
the lower portions of the jaws D, and the davits descend outboard 
on their fulcrums, their motion being controlled by the winch 
under the power of a brake. (September 21, 1883). 


4563, Armatures for Electric Current Generat- 
ing Machines: H. J. Haddan, London. (C. F. Brush, 
Cleveland, U.S.A.) [(6d. 4 Figs.]—The laterally projecting por- 
tions (between which conductors are wound to form the bobbins) 
of the ordinary ‘‘ Brush” armature are built up of a series of com- 
paratively thin and distinct metallic plates interposed between the 
coils or folds of a metallic ribbon, which, when coiled, forms 
either alone or in connection with an inner or base ring on which 
it is wound, the annular portion of the armature. Referring to 
the illustrations, the iron band ¢ is secured at one end to the base 





or inner ring A and is then wound around the periphery of the 
ring A. A thin metallic strip or plate s, which lies crosswise of 
the band ¢ and with its ends projecting a distance equal to the 
thickness of the coil, is introduced between the successive folds 
of the band at each side of the points at which the conductors 
are wound around the ring to form the bobbins. Each pile R 
of the transverse plates s is built up on a line parallel to the radial 
line passing through the middle of the adjacent space B. The 
Vite R, which come between two adjacent bobbins, will branch in 

form (Fig. 1) from the base which is made up of strips gradually 





increasing in width. The outer end of the band is secured to the 
outer fold, and rivets or bolts are passed radially through each 
pile. The plates and bands may be coated with an insulating 
material. The band ¢ may be divided into a series of rings, each 
outer one exceeding the diameter of the next inner one by twice 
the thickness of one of the plates. Each two adjacent plates s 
may be connected by a crossbar as shown in Fig. 4, so as to form 
an H-shaped plate. The inner coils of the band may be used as a 
base. The armature may be connected to the hub of the driving 
shaft by lugs. (September 25, 1883). 

4573. Portable Electric Lamps, &c.: R. Barlow, 
London, {6d. 6 Figs.|—The lower part of the base is made 
sufficiently large to contain the cells B of the battery, and the 
upper part is much reduced in size. The electrodes D are shaped 
so as to enterthe reduced upper part of the base when they are 
raised from the exciting liquids. They are raised by means of the 
hollow screw connection F and crosshead E. The distance piece 
G contains a male screw fitting into the hollow screw F. By 
turning G the plates are raised. The lamp I is affixed to the dis- 
tance block G by any suitable holder, and the current is conveyed 





—————— 

by conductors L. The raising and lowering of the plates may be 
effected by arack and pinion, or by a series of “lazy tongs.” In 
order to enable the lamp column to ve rotated, the circuit is com- 

leted by means of a central plunger and sleeve revolving in an 
insulated block, and making contact respectively with a spring 
contact and a strip of metal. The lamp column may be provided 
with a hinged joint. The lamp support consists of two spring 
wire crutches which engage with the two loops or terminals of the 
lamp. A switch or plunger is attached to the crosshead, and 
allows of one or more of the battery elements remaining inopera- 
tive until brought into action by means of an external screw. 
(September 25, 1883). 


4584. Apparatus for Extracting or Segeunting 
Oil from Metal Turnings, &c.: A. G. Brookes, 
London. (G. W. Gregory, Boston, U.S.A.) [6d. 2 Figs.J— 
The material is placed in a pan that can be readily placed in or 
removed from the drum of a centrifugal machine. The spindle of 
the machine contains a cover which is adapted to be forced down 
tocover the panand drum. The drum is rapidly revolved ina 
surrounding case which is adapted to receive the oil thrown out. 
The spindle is supported by elastic bearings. (September 26, 1883). 


4604. Ap atus for Rolling Wire and Bars of 
Channel, Star, and Similar Sections: G. W. von 
Nawrocki, Berlin. (Schmidt Bros., Schwelm). [6d. 4 Figs.J— 
Four or more rolls are arranged with their axes at equal angles to 
one another, and each have their middle part convex and their 
converging side faces flat, (September 27, 1883), 


4625. Signalling between Vessels: H. Gardner, 
London. (4. M. Mowbray, North Adams, Mass., U.S.A.) [6d, 
3 Figs.)—A central white and two lateral coloured lights or 
signals are arranged above the wheelhouse upon a platform, and 
are adapted to be operated from the interior of the wheelhouse. 
These lights are employed to indicate the course that a vessel is 
steering. (September 28, 1883). 


4627. Apparatus for Transmitting Motive Power: 
J. Robertson, Govan, Renfrew. [ls. 59 Figs.]—‘‘ This 
consists in modes and means of placing, shaping, fixing, and 
tightening on ropes on their peripheries, rims, or acting faces so 
as to form an elastic, adhesive, durable, and noiseless driving 
surface to roll or act by contact and transmit motive force or 
power to corresponding metallic or hard surface wheels, pulleys 
discs or cones, and in suitable dispositions, bearings, and means 
of ec ting and di ting same.” (September 28, 1883). 

4634. Apparatus for Ascertaining Ships’ Courses: 
G. C. Lilley,London. (6d. 7 Figs.)—The object is to provide 
an instrument by which the direction of the ship’s course can be 
laid off without transporting the said instrument from place to 
place on the chart, and by which the corrections for deviations may 
be made mechanically instead of by calculation. The instrument 
consists of a compass card a@ mounted so as to revolve about its 
centre, and partially surrounded bya fiat plate 6 in the same 








plane as the card, and carrying the bearing ¢ about which the 
card revolves. The axis of the card is provided with a thumb 
piece d on its upper side by which it can be rotated, and hasa 
small hole e drilled through the centre of it perpendicularly to the 
card a. The flat plated is provided with a straight edge f. Two 
lines g are drawn on plates opposite each other, parallel to the 
straight edge, and so that a straight line joining these two lines 
passes through the centre of the card. A mark or index hk is placed 
at the lower part of the flat plate to enable the direction to be seen 
when steering on a meridian course. A straight edge is applied 








> 
on the chart from the point of departure to the place at which 
the ship is to arrive, the straight edge of the instrument is placed 
against the straight edge and moved until the nearest meridian 
appears in the middle of the centre hole e, and the compass card is 
then turned until the north point thereof ison that meridian. The 
true course is then shown by the index line g. To give the point 
for steering, the card must first be rotated through the number of 
degrees denoting the magnetic deviation and also the ship’s 
compass deviation. The apparatus may be employed for making 
these corrections when sailing by a book of sailing . directions. 
(September 28, 1883). 

4637. Aeriel Targets for Shooting, &c.: C. J. 
Barrett, London. (J. E. Bloom, Cincinnati, Ohio, U.S.A.) 
(10d. 26 Figs.)—This relates to flying marks or targets for shoot- 
ing and traps for projecting the same such as described in Specifi- 
cations 3593, 3594, and 5346 of 1881. A light bar or wire is bent 
into a semicircular shape and adapted to spring outwardly so as to 
engage snugly within the annular rim of the target. A tongue or 
leg on the middle of the spring is grasped by the jaw, used for pro- 
jecting the target. The ends of the bar may be provided with 
bends or hooks. Other modifications are described. (September 
28, 1883). 

4638. Electro-Motors: O. March and F. Chees- 
wright, London. (6d. 6 Figs.}—A number of electro-magnets 
are arranged around the peripheries of one or more discs and 
parallel to the shaft upon which the discs are mounted. The 
magnets of each disc are connected in one or more multiple arc 
circuits, or partially in series and partially in parallel arc. The 
terminals of the electro-magnets are connected to binding screws 
upon a central insulating ring, and when desired to connect all the 
magnets in multiple arc these binding screws are connected to 
corresponding screws on two insulated conducting rings ; or sets of 
two or more are connected in series, each series being connected 
in parallel arc to the two conducting rings. If the magnets on the 
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discs are set coincidentally with one another the fixed magnets 
are interspaced. The magnets on each disc are connected to a 
separate commutator, the current passing from one brush to that 
set of revolving magnets which are in the best position for mutual 
attraction with the fixed magnets and by the other brush to the 
corresponding fixed magnets, the commutators being constructed 
of alternate conducting bars and insulating bars. Referring to 
the illustrations, which show a modified construction, two or more 
sets of electro-magnets G are arranged upon a revolving disc B. 
The fixed magnets G are arranged in radial lines and the revolving 
magnets C are interspaced, or vice vers@. The magnets are con- 
nected to as many commutators as there are annular sets, as de- 
scribed above. The contact brushes are mounted on a pivotted 
coaxial frame. (September 28, 1883). 


4644. Treating Carbonaceous Substances, &c.: H. 
Aitken, Falkirk. (8d. 4 Figs.J}—This consists, firstly, in 
heating coals, shales, lignites, &c., which contain water, so as to 
eliminate the water from them. The claims under the second 
part are: ‘“‘In the making of coke and the obtaining of liquid 
products, utilising the non-condensed gas by returning the same 
into the oven as the means of obtaining the necessary heat for 
coking the coal, the air for burning the said gases (preferably 
heated) being drawn in to consume the gases at one or more points 
as hereinbefore described ; and the making of coke and getting 
liquid products therefrom as hereinbefore described when the air 
and gas are blown or forced in at one or a few points only.” ‘The 
application of a vacuum or partial vacuum to coke ovens and re- 
torts, and chamber or chambers containing coke, preferably 
accompanied by a little steam, so as to take off ammonia ; and the 
cooling ef coke in ovens and retorts or chambers by means of 
steam or water in order to obtain ammonia as hereinbefore de- 
scribed.” ‘Utilising the heat of the walls of a chamber for car- 
bonising materials charged thereinto.” ‘The utilisation of the heat 
contained in slag and iron” for carbonising; and “the applying 
of a regulating valve for the purpose of admitting steam into or 
amongst gaseous products in condensers or other apparatus so as 
2 aaa explosion of such gaseous products.” (September 29, 





. Ships: A. E. Fairman, Glasgow. [6d. 4 Figs.] 
—The deck is carried out in a continuous line to obtain greater 
freeboard without unduly increasing the scantlings or tonnage. 
Double bottoms are constructed by continuing the reverse frame 
across the top of the tank. (September 29, 1883). 


4649. Production of Gas, &c.: H. C. Bull, Liver- 
Pool, [6d. 17 Figs.|—This relates to a furnace for producing 
gas ; to means of heating air to be applied to such furnace and 
cooling the gas produced ; to means of generating and superheat- 
ing steam to be applied to such furnace and for the production of 
the gas ; and to means for collecting and separating in a hydraulic 
main the tar and ammoniacal liquor from the gas produced. (Sep- 
tember 29, 1883). 


4651. Valves for Re ting the Flow and 
| of Liquids and Fluids: ow H. B aw 


- Bailey and W. 
awson, Salford. (6d. 7 Figs.J}—fhe piston “ies which 





closes the inlet passage is made of considerably larger diameter 
at its upper end, and is fitted with a cup leather, which fits the 
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body of the valve chamber, and a small hole is made through the 
valve, which allows the water to pass into the chamber between 
the valve and the cover. The spindle for operating the valve 
slides in the valve cover, and is fitted with a cup near the head to 
prevent leakage, and a leather or rubber disc, which has its seat- 
ing on the lower part of the cover, is secured to the lower end of 
the spindle. A metal plug on the spindle below the disc, when 
the valve is opened, fills or nearly fills a recess in the upper part 
of the piston. A small passage is made from the chamber in the 
valve cover above the piston, and leads to the outlet passage. 





When the valve is closed, the chamber above the piston fills by 
means of the small hole in the valve stem, and the pressure tends 
to keep the valve closed. When the metal plug is forced into its 
recess, the water in the chamber passes by the disc and passage 
to the discharge pipe, removing the pressure from the upper side 
and causing the pressure on the inlet side to open the valve. Re- 
ferring to the illustration, a is the valve, b the inlet, d the piston 
fitted with a cup leather, e the hole through the valve stem, Aa 
push spindle fitted with cup leather, and to which is secured a 
disc j, k the metal plug, J the passage leading to the discharge. 
Several modifications are described and illustrated. (September 
29, 1883). 


4653. Apparatus for Facilitating Submarine Ex- 
ploration: H. H. Lake, London. (4. Toselli, Paris). 
(6d. 7 Figs.)}—The oxygen required for breathing purposes is 
produced by the decomposition of sea water by electricity. The 
apparatus is permitted to descend or ascend at will by admitting 
a greater or lesser quantity of water into the lower portion thereof, 
or ejecting the said water into the sea either by means of pump 
or compressed air. Means are provided for disconnecting the 
explorer from the boat accompanying him. (September 29, 1883). 


4656. Railway Couplings, &c. : H. A. Barns, London. 
{6d. 6 Figs.}—The couplings consist generally of two or more mem- 
bers or links jointed together and to the draw-hook in such manner 
as to be flexible in one direction only, and are combined with means 
whereby the end member or loop of the coupling may be engaged 
with or disengaged from the drawbar hook of the next car- 
riage, and in case of carriages which are coupled closely, the 
coupling is provided with means of prolonging or extending it 
sutticiently to enable it to be passed over the point of the draw- 
bar hook in coupling or uncoupling. (September 29, 1883). 


4660. Machinery for Cutting Files, &c.: A. Shard- 
low, Sheffield. (6d. 3 Figs.|)—The machine is constructed 
with a single side standard, and the slide is made of a square cross 
section that can be readily “ set up” in its bearings. The tool 
holder is made with a long cylindrical shank fitting accurately in 
the centre of the slide and projecting from the top where it passes 
through a spiral spring and into a movable guide block. The 
head of the tool holder projects from the underside of the slide, 
and is secured at the desired angle with the bed by locknuts. 
The feed is effected by an eccentric acting through a connecting- 
rod, and a pawl engaging with an index wheel and imparting an 
intermittent rotary motion to a clutch wheel engaging with a 
sliding clutch on a shaft operating by bevel gearing the traversing 
screw. (October 1, 1883). 


4665. Repeating Firearms: E. G. Brewer, London. 
(W. Werner and A. Beer, Paris). (6d. 23 Figs.}—The object is 
to transform all systems of firearms to repeating firearms, which is 
effected by means of a magazine distributing box fixed on the left 
side of the breech box, and intended to bring the cartridges in this 
breech-box in connection as desired with a magazine tube or a 
loader. (October 1, 1883). 


4672. Governing Apparatus for Screw Propeller 
Engines: D. J. Dunlop, Port-Glasgow. [6d. 5 Fis.) 
—A diaphragm acted on by the varying pressure of air communi- 
cated from an air vessel at the stern of a ship through a pipe, 
operates the valve of a relay cylinder, the piston of which is con- 











nected to the governing valve. Referring to the illustrations, the 
air vessel 6 (Fig. 2) communicates at its bottem end with the ex- 
ternal water by a passage 7 and thecock 8. The top of the air vessel 
communicates with the bottom of a disc-shaped chamber, and the 
air pressure a the underside of a flexible diaphragm fixed to 
a rod 14 conne bya link to a lever 22 jointed at its middle to 
a pair of links jointed at their other ends to the crosshead 24 on the 
valve rod of a cylinder 26. The crosshead of the piston rod is 





connected by links to levers on a rocking shaft 31 which carries a 
slotted lever to which is adjustably connected the rod 83 of the 
regulating valve. The lever 22 is connected by a link toa lever 
on the rocking shaft. A spiral spring resists the upward pressure 
of the diaphragm. As will readily be seen, the rocking shaft 
causes the valve of the relay cylinder to return to its neutral posi- 
tion when the piston of the cylinder 26 moves in consequence of 
the movement of the diaphragm. (October 2, 1883). 


4675. Latches and Locks: F. J. Biggs, London, [6d. 
11 Figs.]—The latches are constructed in such manner that the 

are locked by the latch being blocked or thrown forward and simul- 
taneously thrown out of gear or connection with the handle, the 
handle being thus free to be turned or moved. (October 2, 1883). 


4683. Electro-Motors: S. J. Coxeter and H. Nehmer, 
London, ([6d. 8 Figs.}—The armature consists of a narrow 
iron wheel or disc, across and around which are wound coils of 
wire. The armature revolves within an iron ring wound on oppo- 
site sides with coils of wire. Referring to the illustration, the 
soft iron disc 1 is recessed to receive the wire to form the coil 3, 
and its axis 4 is supported in bearings in strips of metal 5. Strips 
of insulating material 6 separate the coils on the opposite sides of 








the axle. The axle may be attached to the armature by strips of 
metal, the strips 6 being dispensed with. The core of the arma- 
ture may be built up in layers. The longer direction of the coil is 
at right angles to the axis, and the shorter parallel to the axis. 
The armature revolves within a soft iron ring constructed in two 
parts 10, 11, united together by the soft iron cores 12 of the coils 
13, the north poles of the coils being attached to one piece, say 10, 
and the south poles to the other, say 11. This machine is also 
applicable asa generator. (October 2, 1883). 


4684. Ventilating Apparatus: A. J. Boult, London. 
(L. J. Wing, New York, U.S.A.) {6d. 38 Figs.J|—The fan has its 
blades curved transversely and spread from the inner to the outer 
end to produce an expanding pitch from the anterior to the pos- 
terior edges of the blades, and means are provided for adjusting 
ht of the blades relatively to the axis of the fan, (October 
2, 1883). 


4693. Breechloading Firearms: G. H. Needham, 
London. (8d. 15 Figs.|—In drop-down firearms the grip is 
constructed with teeth locking into a slotted plug or bolt. A 
safety lever acting on the main spring of the action and operated 
by the hand or shoulder of the operator is employed for cocking. 
A locking bolt is operated by a detachable key for locking the grip 
or tumblers or both, when the firearm is not required for use. 
The extractors are fitted to the side of the grip action and are 
operated by a lever centred on the grip, one arm of which bears 
against the face of the action when opening. (October 2, 1883). 


4695. Steam Boilers, &c.: J. Tordoff, Leeds. (6d. 
17 Figs.}—The manholes, steam chambers, and other mountings 
of boilers are manufactured by pressing or stamping the central 

rt of a heated plate of appropriate shape into a series of dies 
in succession, perforating it or removing a surplus part of it, 





partly forming a second flange whilst the body of the article is 
held in a compound female die and completing this flange in the 
same die. The figures illustrate the plate after it has undergone 
the first cupping process, a being the metallic plate, b the female 
die, and c the male die. (October 2, 1883). 


4709. Railway Switch: E. Bivort, Fontaine 
lEveque, Belgium. (8d. 10 Figs,)—The horizontal sliding 
movement of the ordinary switch is replaced by a lifting move- 
ment of the rails, the bases of the rails being placed in grooves, 
thus insuring perfect stability of the line in both positions which 
the rails may take up. The passage of the train will press down 
the bases of the rails into the grooves in which they are clamped 
with an amount of force proportionate to the weight of the train. 
(October 3, 1883). 


4710. Telephonic and Telegraphic Apparatus: A. 
R. Shaw, London. (8d. 8 Figs.)—The diaphragm or similar 
device of the tra itter is di d with, and one or more 
pivotted or loosely held or supported magnets or pieces of mag- 
netic material, provided with one or more electrodes or contact 
pieces and capable of mass movement under magnetic action, are 
acted upon by one or more magnets carrying bobbins or coils in 
circuit, 80 as to cause the electric vibrations or variations to be re- 
peated or intensified. The circuits are completed through two 
mercury cups. The receiver comprises one or more pivotted 
inagnets subjected to the action of one or more adjustable perma- 
nent or electro-magnets and a sounding board. When an induction 
coil is used both the primary and secondary form portions of or are 
included in one circuit. The current _— from one pole of the 
battery through the transmitter and directly, or through the 
primary of the induction coil, through mercury to earth. The 
other pole of the battery is connected either directly or through 
the secondary of the induction coil through mercury to the line 
wire, (October 3, 1883), 

4714. Joints of Water Pipes, &c.: J. Robbins, 
London. [6d. 4 Figs.|—This consists of a socket near and pro- 
jecting from, one end of the pipe and a collar arranged inside the 
socket, £0 as to overlap the ends of two pipes when connected to- 
gether. Any suitable impervious material may be forced into the 











pores of the pipes whilst casting on the parts to form the joi 
(October 4, 1883). e joints, 


4716. Air Compressors: F. W. Scott, London. 
(6d. 2 Figs.|—A plunger fitted with and carrying a small chamber 
in its interior, works within a cylinder fitted with stutting-boxeg 
and glands. On the upstroke the air is drawn into the cylinder 
and on the downstroke is forced into the small chamber. On the 
next upstroke the compressed air in the small chamber is forced 
into a large reservoir through a fixed tube which forms a guide 
on which the plunger works. There is a space between the small 
chamber and the inner surface of the plunger for the circulation of 
water. (October 4, 1883). 


4725. Apparatus for Aerial Transit by Wire Rope. 
&e.: F. Byrnes, Liverpool. (6d. 4 Figs.)—The pay is 
arranged so as to extend from the place of departure to the place 
of arrival at an incline, and so that the departure end can be lifted 
with the body to be forwarded, and the arrival end for the return 
of the body or empty conveyance. (October 4, 1883). 


4726. Cables for Transmitting Electric Currents, 
&c.: F.C. Guilleaume, Cologne. [6d. 1 Fig.)—The insu- 
lated ductors are bined with a non-insulated straining con- 
ductor serving for earth connection. The insulated conductors 
are taped with tinfoil and are laid round a tinfoil-taped strand of 
straining wires. Referring to the illustration, the insulated copper 

. 











wires a are twisted round the cast steel wire b, which serves both 
for earth connection and as a straining wire. The insulated wires 
are ta with tinfoil or other suitable conducting material, or the 
strand of insulated wires a are taped. Several of these strands 
are twisted round a cast steel rope d formed of wires taped with 
tinfoil c. The cable is then taped with insulating tape e and 
sheathed with lead / or other material and finally coated with 
white paint. (October 4, 1883). 


4742. Steam Generator: J. Imray, London, (Albert 
Comte de Dion, G. T. Bouton, and C. Trépardouz, Paris). 
i6d. 6 Figs.)—The lower part of the cylindrical body is a firebox 
in which inclined tubes radiate from a central tube and from which 
vertical smoke tubes communicate with a space surrounding a 
steamdome. The firebox is attached to the body of the boiler by 
flanges and bolts and nuts, and by nuts on the smoke tubes. A 
feed water tank incloses the smoke space of the steam dome. 
(October 5, 1883). 

Converting Furnaces: W. R. Lake, London. 
(P. Manhés, Lyons. (6d, 2 Figs.}—The tuyeres are arranged 
to deliver the blast laterally or horizontally into the converter and 
a space is provided below the level of the apertures wherein the 
metallic copper collects as fast as it is produced and within which 




















it is protected from contact with air. Referring to the illustra- 
tion, the converter is ster with an air belt E surrounding the 
series of tuyeres C which extend therefrom into the converter. 
Orifices F provided with plugs or stoppers are arranged one 
opposite each tuyere. (October 13, 1883.) 

4894. Kilns for Burning Lime, &c.: 8S. de la G. 
Williams, Birmingham. [6d. 2 Figs.|—Chambers or 
tunnels are constructed within the body of the kiln, and a mixture 
of gaseous fuel and air is ignited in the chambers or tunnels, and 
the flame passes through perforations in the chambers, and heat the 
descending column of limestone or other material. (October 13, 1883). 


5002. Exhausting the Air,Gases, and Water from 
Suction Boxes for ‘a per-Making Machines, &c.: H.J. 
Allison, London. (G. Lord, Watertown, N.Y., U.S.A.) (6d. 
5 Figs.]—One or more draught tubes are connected with a reservoir 
of water, and with a box having a perforated cover or open top, 
over which the paper pulp is moved in a continuous sheet. A 
great suction is caused by the fall of the water. (October 20, 1883). 


5054. Traction Rope Tramways, &c.: J. Y. John- 
son, London. (A. Bonzano, Phoenixville, Penn., U.S.A.) [6d. 
2 Figs.}—The conduit is made in sections, each of which is com- 
posed of rolled side plates, the upper portions converging towards 
each other, angle-iron bars being rivetted to the plates at the upper 
edges of the same to form the groove and a bottom plate extend 
ing preferably throughout the entire length of the sector and 
secured to the side plates by angle-irons. (October 24, 1883). 


5542. Manufacture of Biesatnating and Heating 
Gas, &c.: A. J. Boult, London. (J. Hanlon, New York, 
and J. E. Leadley, Camden, N.J., U.S.A.) (ls. 2d. 24 Figs.J— 
This relates to the manufacture of illuminating and heating gas, 
first, by the decomposition of steam in contact with incandescent 
or highly heated carbonaceous fuel ; second, by the distillation of 
bituminous coal in furnaces at a suitable temperature to i 
serve the resulting carburretted hydrogen gas or hydro-carbon 
vapours from destructive distillation, and produce hot coke for 
decomposing steam; third, by the vaporisation of liquid hydro- 
carbon; and fourth, by combining the gases, hydrogen, and car- 
bonic oxide resulting from the decomposed steam, the gas from 
the coal and the gas and vapours from the hydro-carbon liquid 
and converting them into a homogeneous fixed gas ina heated 
fixing chamber. (November 27, 1883). 
UNITED STATES PATENTS AND PATENT PRACTICE. 

—— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINERRING, 35 and 36, Bedford- 
street, Strand, 
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LITERATURE. 


a CESS 
English Express Trains. Two Papers by E. Foxwett. 
London : Edward Stanford. 

THESE two papers have been reprinted, with 
additions, from Maemillan’s Magazine and the 
Journal of the Statistical Society, and are a won- 
derful evidence of the versatility of the author. 
One contains the most complete account we have 
seen of the express trains of all the leading lines 
of the country, the performances of each company 
being carefully analysed, and the number, the 
‘* journey speeds,” and the ‘‘running averages” of 
their express trains accurately stated, while the other 
is a discussion, we had almost said a poem, setting 
forth in brilliant language and exultant tone all the 
advantages brought to humanity by express trains, 
or rather by the system of which they are the crown 

and highest development. 

The statistical paper commences by a definition 
of what the author considers an express train. 
He includes under that term all trains which have 
a journey speed, that is a speed, including 
stoppages, of forty miles an hour and over, and 
some few which fall a little short of this on account 
of very difficult gradients, or long stoppages at 
junctions where carriages have to be detached for 
many branch lines. He then examines the system 


of each company in turn with regard to the follow- | 


ing points: (1) The number of distinct express 
trains run by it, and the average of their (a) times 
on journey ; (b) journey speeds ; (c) minutes stopped 
on way ; and (d) running averages, or speeds between 
platform and platform. (2) The resulting express 
service between London and the chief towns on the 
company’s route. (3) The long runs made daily at 
arunning average of at least forty miles an hour. 
(4) The express mileage. (5) The log of the best 
express. (6) The gradients over which this run- 
ning is done, 

There are fourteen companies which run express 
trains, the daily number being about 313, of which 
no less than fifty-two run between Manchester and 
Liverpool, and forty-eight between Manchester or 


Liverpool and London ; indeed these two Lancashire | 
towns appear to be the very focus of railway activity, | 


and to be better served than any others in the pro- 
vinees. And yet Manchester is not satisfied, but 
wants a ship canal. Beginning with the southern 
lines the London and South-Western has only 
three expresses, their destination being Exeter, the 
towns of Portsmouth, Southampton, Bournemouth, 
and Weymouth being unprovided with trains which 
satisfy the terms of the definition. The best of the 
trains has a journey speed of 42} and a running 
average of 45. The London, Brighton, and South 


Coast has fifteen expresses, with an average journey 
speed of 414 and a mean running average of 42. 
Besides this it has a capital service of fast trains 
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which are almost express. The South - Eastern 





expends its energy upon the Continental traffic, to | 


which it devotes nine expresses, while it has only 
three others for the remainder of the system. 


| view, when compared with its rivals. 
The | 


average journey speed is 414, and running average | 


413. The London, Chatham, and Dover completes 
the list of southern lines with nine trains, with a 
journey speed of 42 and a running average of 43}. 


These four lines do not take kindly to expresses and | 
cling to the idea of making passengers pay extra for | 


a rapid service. 
lines their first and second-class fares are from 50 
to 100 per cent. over the average, while they have 
no third-class at all. 

The Great Western occupies a middle position, 
both geographically and in its characteristics. Its 
best trains are among the very first in England, 
but it is, in proportion to its size, more destitute of 
expresses than any line, except the South-Western. 
At present it numbers two Birkenhead trains, four 
Exeter trains, six between Bristol and Paddington, 
two between Birmingham and Paddington, one Irish 
boat express, and two Weymouth trains, express 
only between Paddington and Swindon. The 
average journey speed is 407, and the running 
average is 444. The longest and quickest run is 
from Swindon to Paddington, 77} miles in 1 hour 
27 minutes, or 53} running average. The Great 
Eastern has four groups of expresses; for Don- 
caster, Colchester and Ipswich, Norwich and Cam- 
bridge, and Harwich, numbering 34 in all, with an 
average journey speed of 41, anda running average 
of 43}. 

Next come the great lines connecting London 
with Lancashire and Yorkshire, and here is seen 
the perfection of express services. Of the three 


As compared with the northern | 


lines, the Great Northern and Midland rank far | 


above the North-Western, not in number of ex- 
presses but in speed. The running totals are : 


Miles at Running 
Average. 


Extent of System in 
Miles. 


635 Great Northern 6,780 at 463 
1260 Midland ia 8,860 a 45 
1773 North-Western 10,400 _ 43,5 


The Great Northern runs 48 principal and 19 
auxiliary expresses, averaging for journey speed 43, 
and running average 465. 
are: Four Manchester trains with a running average 
of 503; the 1.15 down to York with 49}; the 
9 a.m. up from Leeds with 49; and the Scotchman 
with 49}. The Midland has a list of 66 expresses 
with a journey speed of 413 and a running average 
of 45 ; its longest run is from St. Pancras to Lei- 


cester, 99} miles, in 2 hours 7 minutes, and its 


quickest, Liverpool to Stockport, 37? miles, in 


| 45 minutes. 





The line is very hilly and the trains 
almost uniformly heavy. The London and North- 
Western is very favourably situated, for its gradients 
are easy and its course generally direct, Conse- 


The specimen expresses | 


quently, as it is content to do its journeys in the 
same time it appears slack, from an express point of 
It runs 54 
principal and 28 auxiliary expresses, averaging 40% 
journey speed and 43y5 running average. Its 
longest run is from Nuneaton to Willesden, 914 
miles in 1 hour 47 minutes, or 47 running average. 
Its quickest, Northampton to Willesden, 60}, in 
1 hour 10 minutes, or 51% running average. 

It is interesting to compare the limited mail of 
the North-Western, by no means one of our very 
best trains, with the very best long distance train 
on the Continent, that of the Paris, Lyons, and 
Mediterranée, the English train being third class 
and the French first class only. The former runs 
to Aberdeen, 5403 miles, in 14 hours 50 minutes, 
stopping 15 times and 114 minutes, and climbing 
over two ranges of hills of 915 ft. and 1015 ft. re- 
spectively. The latter has a course of 536 miles in 
14 hours 52 minutes with eight stops occupying 
82 minutes over a comparatively level country, and 
therefore is far behind in its results of what, for 
example, the Great Northern would do if it had the 
same opportunities. The fastest train on the Conti- 
nent runs from Bordeaux to Paris, 359 miles, in 
9 hours 16 minutes, at a journey speed of 394 and a 
running average of 43}. 

Our space does not permit of our noticing the 
other English and Scotch lines, except to call 
attention to the fine system of expresses run by 
the Manchester, Sheffield, and Lincolnshire Com- 
pany between Manchester and Liverpool. Thesenum- 
ber 32, occupying 444 minutes on the journey with 
a running average of 48}. The few facts, however, 
that we have selected from the multitude presented 
by our author, will show the thorough and pains- 
taking manner in which he has attacked the sub- 
ject. The peculiar difficulties of each line, the 
severity and succession of the gradients, the weight 


| of the trains, and the leading characteristics of the 


service, are interspersed with tables of running ave- 
rages and comparisons between rival routes in a way 
that renders the article very pleasant reading to one 
who has travelled over the various roads, and re- 
deems the subject from all suspicion of dryness. 
There can be few more difficult tasks than to 
endue a summary of Bradshaw with brightness and 
‘** artistic merit,” but this is what Mr. Foxwell has 


| attempted and performed without sacrificing accu- 





racy or minuteness of detail. The imaginative 
riot which his pen will run when not chained down 
by figures is shown in his paper in which he depicts 
the moral and material advantages which have 
resulted from express trains. He ascribes to them 
sovereign virtues in soothing jaded nerves, in sti- 
mulating the brain, in mitigating pain, and in 
producing thoroughness of character and action. 
He says that ‘ familiarity with any of our 
great English lines breeds a disposition similar 
to that induced by acquaintance with splendid 
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pictures or beautiful music; the observer feels 
like Edmund in ‘ King Lear,” that he pants 
for life and means some good to do—at any rate 
longs to do something well.” The author traces 
this feeling in individuals and communities, and 
ascribes to it and to the wider views obtained by 
travelling, many, if not all, of the distinguishing 
characteristics of the nineteenth century. Tolera- 
tion, the extinction of feudalism, the growth of 
local interest and action in towns in the north, which 
put to shame the “huge city which has lost some 
of the properties of a real capital, and is as much 
like an enlarged liver as it is like a head,” are, he 
argues, all due to trains, and much that is at- 
tributed to Christianity ought to be credited to 
the same source. Even the evolution theory is 
indebted to railways, as without them the array of 
facts necessary for its demonstration could neverhave 
been collected. All this and much more Mr. Fox- 
well advances in a way which is so full of freshness 
and charm, that its perusal invigorates the reader 
like a ride at headlong speed over the windy moors 
and lowland stretches that the author paints in such 

vivid language. All who enjoy rapid motion and 

the sense of power which it creates, will read this 

little book with pleasure, and if they cannot always 
keep up with the author in his flight, they will ap- 
preciate the great amount of valuable information 
he provides. 
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CANADIAN PACIFIC RAILWAY. 
No. VI. 
CALLENDAR TO NEPIGON. 

CALLENDAR, the political and legal terminus of 
Canada’s great railway, never heard of till a year 
or two since, and its position even then unknown 
till the engineers chaining over their completed 
railway found out the exact location of the 120th 
mile-post from Pembroke, where one line and its 
subsidy ended, and another and larger line under 
another financial arrangement commenced, is still a 
spot in the great forest with very little to redeem 
the extreme newness of the locality. There is little 
to indicate that till the railway came it had been 
much visited before, and no hint that any historical 
interest lingers about its unclassical surroundings. 
But this new road to the west is not far from 
the old route, through which two-thirds of the 
American continent was discovered, through which 
priests and warriors, explorers and missionaries, 
have alike struggled in their several purposes of 
religion or conquest, hunting the wild fur-bearing 
animals of the northern winter, or intent only upon 
the higher, but as it proved the less successful 
task of converting to the Christian faith, the wild 
children of the forest, who seldom listened to, and 
never profited by, their earnest and disinterested 
teaching. But, whatever their object, whether it 
was the cross or the fleur de listhat was to be esta- 
blished, whether it was the extension of the power 
of France, or the spread of the gospel, all came by 
this road. First of these noble men came the in- 
trepid Champlain, who nearly three centuries since, 
passed along this western trail to the Lake of the 
Nipissings, and down the French River to the Mer 
Douce, the Lake of the Hurons; thence passed across 
the interior chain of lakes to the Bay of Quinte, and 
by this devious route discovered Lake Ontario, the 
first white man to cross its waters. It was on his re- 








turn from this unfortunate journey, for he was badly 
wounded in a fight with the Iroquois, south of the 
Ontario sea, that he remained at the little Lake 
Tallon, close to this wayside terminus of great rail- 
ways, during the winter of 1615, the half-guest, 
half-prisoner of hiscapricious friends the Aleonquins. 
Since Mr. Shields, the present owner of the farm 
which abuts on Lake Tallon, has held this property 
he has several times discovered relics of the great 
explorer of America during this tedious detention, 
amongst other things an old pewter plate bearing 
his name with a French inscription. 

A still more interesting relic of Champlain’s 
wanderings was found in August, 1867, in the 
township of Ross, nearer to Pembroke, in the shape 
of his astrolabe, which he is supposed to have 
lost in his expedition up the Ottawa in 1613. It 
is made of brass, weighs about 3 l1b., and its ex- 
ternal diameter is nearly6 in. This astrolabe was 
found on the old portage road, which is a substitute 
for the difficult and dangerous rapids of the Ottawa 
between Portage du Fort and the Allumette Lakes, 
and pursues a shorter route by Muskrat and Mud 
Lakes. Before the invention of Hadley’s quadrant 
the astrolabe was much used for astronomical pur- 
poses, and Champlain was the author of a treatise 
on navigation, in which he advises navigators to 
make themselves familiar with the use of this in- 
strument. It is certain that all his own observations 
for latitude were taken by it, and it is equally clear 
from his diary that he travelled over this portage 
where the astrolabe was found. The date on the in- 
strument is 1603, and this also coincides with the 
probable time that by its appearance he might have 
had it in use. In his ‘‘ Travels” he states that he 
reached the Chauditre Falls on the 4th of June, 
1613, where he remarks, ‘‘I took the latitude and 
found it to be 45 deg. and 30 min.,” and at Portage du 
Fort on the 6th he says, ‘‘I took the latitude which 
was 46 deg. and40 min.” At this place the portage 
commences on which the lost astrolabe was found, 
and this is the last time we find the expression, ‘‘ I 
took the latitude.” They consumed part of the 
6th and the 7th in crossing the portage, and 
Champlain describes their hardships on the journey : 
‘* We were greatly troubled in making this portage, 
being myself loaded with three arquebuses, as 
many paddles, my cloak, and some small articles, 
yet I encouraged the men who were loaded still 
heavier than myself, and who suffered more from 
the mosquitoes than from their burdens.” A day or 
or two after this, at the Allumette Islands, he says, 
‘¢ The island is in latitude 47,” which is evidently not 
an observation but merely an estimate, and this 
continues for some time till his estimates are not 
sufficiently accurate to be noted, all this strengthen- 
ing the supposition, that he lost his instrument in 
crossing that weary insect-infested portage, and was 
afterwards forced to take his latitude by dead 
reckoning in consequence of that loss. The old 
portage route on which Callendar is situated, ex- 
tended from the head of the Mattawa waters in 
Trout Lake to a small muddy stream known as the 
Vaz, and this Vaz portage to Lake Nipissing was 
one of the worst and most unpleasant, as it was the 
last one of any consequence on the whole route to 
Lake Huron. 

Lake Nipissing is one of the finest of the interior 
sheets of water in Ontario, about 50 miles long and 
30 miles wide. Apart from its being on the old 
canoe route, it is scarcely possible to look at its posi- 
tion on the map without being struck with the 
apparent natural aptitude of this great body of 
water to form some day the summit level of a direct 
canal from Montreal to Lakes Huron, Michigan, 
and Superior. It is 1145 miles from Chicago to 
Montreal by the present line of navigation by the 
St. Lawrence and the great lakes, against 575 by 
Lake Nipissing and the Ottawa. The outlet of 
Lake Nipissing is the French River, which is itself 
a series of lakes divided by rocky ridges or barriers 
over which water falls from the higher to the 
lower level, and as there are generally two or three 
channels, these outlets might be so utilised that the 
water could be drawn off the point where works of 
construction were going onand taken down parallel 
reaches till the works were complete. The route 
has been twice instrumentally surveyed for the 
purpose of estimating the cost of converting the 
whole into a canal from Lake Huron to Montreal, 
the first time in 1858, when an elaborate report was 
made to the Assembly of the United Provinces of 
Upper and Lower Canada, and subsequently in 1860. 
The first survey was made on the basis of locks 
250 ft. long and 50 ft. wide, with a depth of 10 ft. 





of water upon the sills, and it was proposed, to save 
work at the summit, to raise the waters of Lake 
Nipissing 23 ft., making a total rise of 83 ft. from 
Lake Huron to the summit, anda descent down the 
Ottawa of 642 ft., making a total rise and fall of 
725 ft., of which 698 ft. would have to be accom- 
plished by locks. The length of the canal part 
would be 58 miles, and 372 miles would be by river 
and lake, from Lake Huron to the harbour of Mon- 
treal. The total estimate was 24,000,000 dols., but 
this included the Lachine Canal, which has been 
already completed to a larger scale than here pro- 
posed. The second estimate was only 12,000,000 
dols., exclusive of the Lachine, which is eight miles 
long, and there were to be only 29 miles of canal 
and 69 locks, overcoming 709 ft., but the locks with 
the same length were to be 45 ft. wide and to have 
12 ft. of water upon the mitre sills. In this case 
Lake Nipissing would be raised 8 ft. only, the cut- 
ting through the Vaz portage being proportionally 
deeper. This idea is not altogether forgotten, and 
in the construction of the Pacitic Railway the yos- 
sibility of these waters being some day raised 8 ft. 
or 10 ft. has been provided for. It is, by the river, 
305 miles from Montreal to Mattawa, thence to 
Lake Nipissing is 45 miles, and 30 miles along the 
south shore, about midway of its total length, is 
the commencement of the French River, which is 
50 miles to its outlet in Lake Huron. 

The harbour of the river, and the river itself, have 
been twice thoroughly surveyed, in addition to the 
former canal surveys, and the last of these wag 
made by Mr. Bender in 1880 in connexion with a 
proposition then made to utilise this navigation in 
connexion with the railways. There is at the river 
mouth an excellent harbour and a channel not less 
than a quarter of a mile wide and 30 ft. deep, 
Above this the river consists of deep expanses of 
still water, with an usual width in the channel of 
from 400 ft. to a mile wide, and a depth from 
30 ft. to 100 ft. These are separated by narrow 
bars of rock from 50 ft. to 600 ft. across, which 
dam back the waters, forming rapids and cascadcs 
from one lake to the next below it. Hundreds cf 
islands occur in these lakes and add a charm to this 
lonely region. The total fall from Nipissing to the 
river mouth, is about 60 ft., and nearly half of this 
is on the two upper falls. Between these there ‘s 
a basin about 2000 ft. long and 500 ft. wide, the 
upper falls being a series of short rapids and strong 
deep currents which together account for a fall of 
13 ft. in the ordinary height of the lake. Above 
these, which are near the outlet from Nipissing, 
the first 12 miles of the lake is a fine broad channcl 
nowhere less than 22 ft., with a width of from 
500 ft. to a mile, amongst a series of islands to the 
north of the channel ; above this the lake is so wide 
that the opposite shore can scarcely be seen, but 
for the 18 miles, the existence of a deep straight 
channel with a maximum depth of 17 ft. or 18 ft. 
has been proved, all the way to the outlet of the 
Vaz. 

Lake Nipissing, when it is once opened out to 
access from the world, will soon be accounted a 
treasure for sportsmen. The lake abounds with 
fish, some varieties new to most anglers, and those 
that are more common, of a size that cannot be 
matched elsewhere. Sturgeon, maskinonge, pike 
of several kinds, speckled and salmon trout, 
pickerel, bass, white fish, anda number of other 
sorts, all bite well, and they all grow to an enor- 
mous size. The sturgeon runs to 100 1b. weight, 
and may be seen plunging round by the dozen, and 
rolling over like porpoises at sea. Many people 
turn up their noses in this country at a sturgeon 
steak, as the Scotch apprentices are said to have 
expressed their contempt for salmon, but these have 
never tasted the Nipissing variety, which is better 
and more delicate than most epicures think that 
sturgeon can be. The maskinonge is also taken 
100 lb. weight, and pike, which is of the same 
family, have been caught of 50 lb. Salmon trout are 
also very large, and the quantity of bass that can 
be taken along the rocky islands is amazing. Nor 
is the game on the shores to be forgotten ; the 
lordly moose is more plentiful here than in the 
forests of Nova Scotia, and of late has been made 
more common, being driven north by the settlement 
of Muskoka. One killed by the Pacific surveyors 
yielded 12001b. of meat, and it had horns 6 ft. in 
length. Another of the party had a moose hunt the 
next day, only in this case it was the man, and not 
the moose, that was hunted, and but for his dogs 
he would certainly have been killed. Deer are 
also common, and bears unpleasantly so. Two 
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brothers walking the north shore of the lake in 
1882 trapped and killed 112 of them during the 
season. Partridge can be had in any quantity, 
whilst at the proper season the swamps and sedges 
around the lake are full of ducks and geese. 

But apart from the sporting and other attractions 
at Lake Nipissing, this is destined to be a very im- 
portant lumbering centre, and no sooner was the 
yoad opened to the North Bay, 364 miles from 
Montreal. than a heavy business at once sprang up 
in the carriage of square pine timber from Lake 
Nipissing for the Transatlantic trade. This timber 
was carried by the railway from this point to the 
Ottawa River below the Chauditre Falls, whence it 
could be put into large rafts for the Quebec market, 
without any breaking up for the passage of the 
different falls, and from whence they could obtain 
continous steam towage to its destination. This 
business will largely increase, as hitherto the only 
lumbering in Lake Nipissing has been necessarily 
subjected to the great drawback of the French 
River, from the outlet of which it was impossible 
to raft square timber to Quebec. Although rafts 
are not unfrequently towed across Lake Ontario, 
such a process would be very risky on Lakes Huron 
and Erie, which are often visited by heavy storms, 
aud which are both singularly wanting in good 
harbours. Square timber is a more valuable com- 
modity than when the same is sawn, and as the 
price per foot increases with the larger Sizes, it isa 
pity to cut up the large pine that is obtainable here, 
when it can be marketted in the more valuable 
shape of square timber. 

Leaving North Bay, the railway skirts for some 
distance the north shore of Lake Nipissing, and 
then turning a point or two more north, crosses in 
24 miles from North Bay the Sturgeon River, just 
above the falls. This is the largest river, and, in 
fact, the principal source of the supply of Lake 
Nipissing. It is 180 miles long, rapid in many 
places, but with some fine reaches of smooth water. 
Its course is south-east, and it drains an area of 
2300 miles. One of its affluents drains the large 
Lake Tamagamingue, which covers 200 square miles 
in area, and discharges its waters by a river of the 
sume name, 28 miies long, which runs into the 
Sturgeon at a point 27 miles from Lake Nipissing. 
Crossing a low watershed, the course of the railway 
then follows for some miles the valley of the Veuve 
River, another feeder of the same lake, and at 444 
wiles from Montreal and 80 from North Bay, 
Sudbury Junction is reached, where, for the pre- 
sent, the through passengers will leave the main 
line, and, going down the Algoma Mills branch, 
join the steamers at that port. The greater part of 
the work on this branch, 93 miles long, was com- 
pleted before the end of 1883, and the rails were 
laid from Algoma Mills for two-thirds of the distance 
to Sudbury, and the remainder will be laid during 
the winter, so as to have the whole in working 
order by the opening of navigation this year, the 
distance from Montreal to Algoma Mills being 538 
miles, which will be run over by the express trains 
in about twenty hours. From Algoma Mills by 
water to Port Arthur is 370 miles, or a total from 
Montreal by this route of 908 miles. From Sud- 
bury to Port Arthur by rail will be 550 miles, or 
994 miles from Mor.treal, so that the sailing distance 
shows an advantage of nearly 100 miles over the 
land route when they are both in working order. 

At the end of 1883 the rails were laid on the 
main line to a point four miles west of Sudbury, or 
448 miles west of Montreal, and by the end of the sea- 
son the line in the other direction was complete for 
100 miles from Port Arthur, leaving a gap of 450 
miles from near Sudbury to the north shore of Lake 
Superior. On the gap beginning from the junc- 
tion, about 15 miles was then graded, and as the work 
for 200 miles more was not heavy and well manned, 
by the end of the present season this division will 
be well advanced. The line is in places not far 
from the height of land that divides the waters 
running into Lake Superior from those that drain 
into the large rivers to the east, and ultimately flow 
into Hudson’s Bay. There is very little chance of 
this district ever becoming of much value as an 
agricultural settlement, as the winter’s cold is in- 
tense, the seasons are short, and the land not 
very good; but there is in places a good forest that 
may contribute some business to the railway, and 
the mineral wealth is there to be developed when 
the country is more accessible and the cost of trans- 
portation within reasonable bounds. At Michipi- 
coten, which is the name of a river, bay, and island 
at the extreme east of Lake Superior, there have 











been some extensive discoveries of silver, copper, 
and iron, and the whole of this district is full of 
workable mines when travelling and transportation 
facilities can be made available. After crossing this 
river the line approaches the lake, and at 350 miles 
from Sudbury crosses the Pic River, six miles from 
its outlet, and turning down its valley touches the 
lake for the first time at Peninsula Harbour, six 
miles from the Pic. At this point the contractors 
and the company have erected docks, and it is not 
unlikely that this may ultimately grow into a place 
of some importance, as minerals of all kinds 
abound, and this is an excellent shipping place for 
them. The grading for some miles on each side of 
the Pie crossing, and in fact for 100 miles going 
west from this point, is said to be the heaviest on 
this continent. It is now being worked in sec- 
tions of one to two miles by different contractors, 
and is very heavily manned. The works on this 
heavy section are over the Laurentian rocks, that 
are very hard and expensive to deal with, and the 
surface is rough and inhospitable, but the mineral 
indications are good, and copper will still be worked 
largely in these barren and desolate shores. The 
grading for 35 miles east of the Nepigon River 
was finished at the end of last year and the 
rails were being laid, the construction trains 
having been at work from Port Arthur to Ne- 
pigon for some time. The Nepigon is a fine 
large river, the outlet of a very large lake of the 
same name to the north of it, by far the largest 
lake that drains into Lake Superior, and 40 or 50 
miles across inany direction. The river is crossed 
by a heavy iron bridge 700 ft. long and 80 ft. high, 
and the commencement of the village is finely 
situated alongside the river and Lake Helen, which 
is an expansion of it. As it was proposed at one 
time to carry the railway round the north shore of 
Lake Nepigon, this river was surveyed with a view 
to its canalisation, but its parent lake is 252 ft. 
above Superior, and the work would be frightfully 
expensive. The river falls into Nepigon Bay, a 
beautiful sheet of water which is perfectly land- 


locked, very deep, and an admirable natural har- | 


3etween it and the lake is the island of 
district when this 


bour. 
St. Ignace, an old copper mining 
world was younger than it now is. The operations 
of the old miners are distinctly traceable over a 
very large area all round this lake ; their tools and 
implements are there, and the unfinished work on 
masses of the rock, partially raised from its bed. 
Much of the copper here has been partially 
smelted by natural agencies at the periods of its 
deposition, and it is already a malleable plate 
or sheet of metal in the clefts or crevices of the 
rocks. This seems to have been the description of 
the mineral they wanted, and here and elsewhere 
round the lake they traced and worked it. Who 
were these old workers who centuries since brought 
their rude implements, their stone hammers, and 
clumsy appliances to extract this metal, and to what 
purposes did they apply it afterwards? The Mexican 
races and the civilised nations of Central America 
used obsidian knives and hatchets, and copper har- 
dened in the peculiar way that they understvod, 
so that it could be tempered like steel, was unknown 
further south. The Acheological Society of Mil- 
waukee opened over a dozen mounds, the funeral 
remains of this race; they were all about 70 ft. in 
diameter, and contained skeletons evidently brought 
together some time after death from some tempo- 
rary mortuary to be buried together when a sufli- 
cient number were collected. The pottery and 
other articles associated are altogether unlike the 
relics found in the mounds of the Ohio. Under- 
neath one of the skeletons was found a tablet in- 
scribed with characters indicating a high order of 
civilisation. Unlike the tumuli and mounds of the 
Mississippi, these northern tombs were always cir- 
cular, and their position is nearly always close to the 
margin of the water, and often as a projecting cape. 
In October, 1879, the members of the Archzeological 
Society of Winnipeg (the reader must not smile at the 
idea of an archeological society in a city not ten years 
old) undertook the opening and examination of a 
mound about 17 miles from Winnipeg, and on the 
west side of the Red River. The mound at one 
time probably, as was thought, a safe distance from 
the river, has, by the washing away of the alluvial 
soil, probably only half of its original proportions, 
being now semicircular, with a radius of about 
40 ft. Though no trace of excavation is visible, 
the material of the mound has evidently been taken 
from the ridge on which it is situated, and subse- 
quent examination revealed the fact that since it 





was made it had twice done duty as a place of 
sepulture. This is the case apparently with all the 
old mounds, and as deeming these places more 
sacred than ordinary ground, later Indian tribes 
seem to prefer these old grounds as their own final 
resting place. Near the surface of the mound, not 
perhaps more than a foot deep in places, a large 
number of human bones were found, not as skeletons, 
but seemingly arranged in groups, the skulls 
laid round in a circle, then a dozen or two of 
thigh bones placed together, then of other bones, 
then a lot of skulls again, and so on. By actual 
count there were enough skulls to represent over 
thirty distinct skeletons. They were probably 
warriors that had fallen in battle, for they were all 
full grown men, and the femur bones were curved as 
if, when alive, they were accustomed toride on horse- 
back. In the case of one skull drawn out with 
great care. there was in the lower clay the cast of 
the face distinctly masked and in the soil the deep 
red colour of the ochre which had been used to 
daub the face of the brave when going on, to him, 
the fatal war-path. Another had on the back of 
the skull a deep dinge with the bone cracked and 
driven inwards where the heavy stone hammer 
swung by its leathern handle had terminated the 
career of the unfortunate warrior. Nor would this 
seem to have been the original burial place of the 
bones, for in one or two cases, the sockets of the 
eyeballs were filled with white clay entirely dif- 
ferent to anything to be found in the soil of these 
prairies. With these bones were lumps of red ochre, 
plainly for the war-paint, bits of charcoal, broken 
pottery fashioned with rude skill, and tubes of 
blackish stone, probably used by the medicine men 
to suck away disease, as done by these men at the 
present day, and the teeth marks by which the 
instrument was held are still distinct and well 
marked. 

Besides these remains and below them, evidently 
another and probably much older interment, was a 
still more interesting sepulchre. Lying in a_hori- 








zontal position were three layers of stones, each 
about 2 ft. square, and 5 in. or 6 in. in thickness, 
and altogether some thirty in number. They were 
of the Silurian limestone found at the foot of the 
river bank, where since then a quarry has been 
opened out ; they covered an area of 20 square feet, 
and under these near the middle of the area, about 
2 ft. below them, a skeleton was found in an erect 
sitting position, the knees drawn up nearly ona 
level with the face. There was no suggestion of 
this being a hasty or accidental entombment. 


Everything marked careful preparation and 
elaborate burial arrangements. The skull was 


was long and narrow, apparently that of a female, 
and near to it were some fifteen round shells about 
an inch in diameter, clearly a necklace, which to- 
gether with the absence of arms confirmed the im- 
pression that the body wasthat of awoman. There 
undisturbed by ravenous beast, or the ruthless hand 
of man, had sate for untold centuries, of unknown 
lineage and unrecognised race, the tenant of the 
tomb. Nearby and under another stone covering 
was another skeleton, but the wasting away of the 
bank had somewhat disturbed this, part of the bones 
were gone, and the skull was twisted from its 
original position; and still a third skeleton was 
found, apparently that of a child, but nearer to the 
river, and more disturbed by the movement of the 
wasting ground. No implements of war, of pottery, 
paint, or charcoal were associated with these re- 
mains, excepting the marine shells referred to there 
was no clue in the tomb to say who were the owners 
of the bones found there. That they were people 
of distinction is probable from the labour bestowed 
on their last resting place, and that the death of all 
three was simultaneous is suggested by the position 
of the bodies, and the unity of design in their 
sepulture. Beyond this there is no clue, no hint as a 
solution tothe mystery. Surrounding tribes, and the 
dim memories of other tribes, donot in this way guard 
the remains of their departed. Even the Mandans, 
who once owned these lands, if vague rumour is 
correct, were scarcely equal to the higher civilisa- 
tion that is more than hinted from these some- 
what elaborate interments. It is a singular thing 
that no graves so far have been traced on Lake 
Superior, round the busiest of the old mining 
grounds, where hammers and tools and marks of 
the extracted mineral are common, there are no 
mounds, nothing in fact to indicate that people 
have lived there. In Canada we encounter them 
first near Rainy Lake and along Rainy River, and 
not again till we reach the alluvial plains of the 
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Red River. 
there are the remains of the places where they 
worked, but apparently they lived and died, or at 
least were buried, where the land was good, vege- 
tation productive, and where pasture and agriculture 
were rewarded by plenty and prosperity. 


It is the same on the American side ; 








RICHARDS’ CUTTING-OFF MACHINE. 

THE machine which we illustrate on page 447 belongs 
to the class known as ‘‘cutting-off machines,” and is 
intended for use, in connexion with the smithy, for 
cutting bar iron into lengths for delivering to the 
turnery. Machines of this class have been extensively 
adopted during the last few years in American work- 
shops as most important labour-saving tools, and it is 
probably only for want of more information as to their 
merits, that they are not more generally known here. 

The one shown in the engraving contains a number 
of improvements over those constructed in America, 
and consists of a hollow spindle sufficiently large to re- 
ceive the iron, which is held at the front end by a self- 
centering chuck with three steel jaws. The iron is 
rotated and acted upon by two cutting-off tools, one at 
the front and one at the back. The two tools are 
advanced towards the centre of the iron by an auto- 
matic feed, which disengages itself when they reach 
the centre. The opposite end of the iron is carried in 


a chuck which is moved along the body of the machine. 
This sliding chuck answers the purpose also of feeding 
forward the iron to the stops, or gauges, at the front 
of the machine when a number of pieces are required 























to be cut to exact lengths. 
sizes for iron 2 in., 3 in., and 4 in. in diameter. 
Cutting-off constitutes a large share of the smithy 
work, and when performed in the usual manner costs 
three times as much as when done by a machine. The 
ordinary mode consists of three operations, heating, 
cutting with chisels, and finishing the ends after- 






The machines are made in | 


wards ; either of these processes costing as muchas the | 
use of the machine, which does all at one operation. | 


and can be set in the iron room to save space in the 
works, while the tools require no dressing, and can be 
ground without special skill. Such a machine can be 
profitably employed even where only a small number 
of turners are at work. The speed of the iron bar is in- 


| The machine can be operated by unskilled workmen, | 


creasedasthe tools approach the centre ; this is arranged | 


for by different sized driving pulleys on the counter- 
shaft. 


The cutting tools themselves have a uniform | 


section, with clearance on both sides, and require to | 


be ground only on their cutting faces. 
ported in a special tool clamp, and project only a 
distance equal to the radius of the iron, the bottom 
edge rests on a support at the end. 

Besides the application of these machines to engi- 
neering works, they have special reference to rolling 


They are sup- | 


mills and iron works, where large pieces have to be | 


cut to uniform lengths, One attendant can operate 
two of these with ease. Messrs. George Richards and 
Co., of Broadheath, Manchester, the patentees and 


| makers of this machine, are also producing a new ma- 
chine to be used in conjunction with this, termed a | 


‘shaft centering and straightening machine,” which 
we shall illustrate and describe in an early issue. 
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| 
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‘ vers aefreseeee “4 2% 
ENGINES OF THE S.S. ‘‘HUNSTANTON.” 

WE give this week on the present and opposite pages 
further views of details of the engines of the s.s. Hun- 
stanton, Godiva, &c., other illustrations of which have 
already appeared in our issues of the 2nd and 9th inst. 
Our next group of engravings of these engines will 
complete the series, and we shall then publish the de- 
scriptive matter, 


THE LATE DR. R. ANGUS SMITH, F.R.S. 

ROBERT ANGUS SMITH, whose death, at the age of 
sixty-seven, took place on the 12th inst., was born near 
Glasgow, and was educated in the Grammar School 
and University of that city, and adopted chemistry as 
a profession. When he was twenty-two years of age 
—in the year 1839—he entered the University of 
Giessen, the chemical chair of which was then occupied 
by Liebig ; and after studying two years under that 
eminent professor and founder of the science of agri- 
cultural chemistry, he graduated as a doctor of philo- 
sophy of that university, 

Soon after returning to England Dr. Smith became 
assistant to Dr. Lyon Playfair, who was engaged in 
making inquiries in Lancashire for the Health of 
Towns Commission. A very direct issue of those 
investigations was a paper which he communicated to 
the Chemical Society’s Memoirs for 1846, on ‘‘ The 
Air and Water of Towns.” By this time he had 
settled down in Manchester as a professional chemist, 
and his services were in almost constant request in 
connexion with sanitary inquiries or commissions. 

In the year 1845 Dr, Smith became a member of the 
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Literary and Philosophical Society of Manchester, an 
organisation dating from the year 1781. ‘To its pro- 
ceedings he communicated from time to time many 
valuable papers, chiefly on his favourite professional 
subjects, one of the earliest being ‘‘ On Water from Peat 
and Soil,” read in 1847. In 1848 he read a paper of 
high value ‘‘ On Sanitary Science,” before the British 
Association at Swansea, and this paper was specially 
referred to by the President of the Association at the 
meeting in Birmingham, held the following year. In 
the year 1852 he prepared reports on the air and rain 
of Manchester, and in 1855 on sewage and sewage 
rivers. At the Ipswich meeting of the British As- 
sociation in 1851, he communicated two papers, 


one of them being ‘‘On Sulphuric Acid in the Air 
and Water of Towns ;” and the other, which was 
a very elaborate paper, also dealt with ‘‘ The Air 
and Water of Towns,” but more especially in respect 
of the action of porous strata, water and organic 
matter, 





One of the most important of Dr, Smith’s | 


(For Notice, see opposite Page). 


























works was his ‘‘ Memoir of Dr. Dalton, and History of 
the Atomic Theory.” It was prepared by him and 
communicated to the Manchester Literary and Philoso- 
phical Society in the year 1855, when he was serving 
as secretary in conjunction with Mr. Edward Schunck, 
a well-known cultivator of science in Manchester. The 
work extends to nearly 300 pages of the Society’s 
Memoirs. He subsequently served as vice-president 
of the Society, becoming president for the two years 
1864-65, and then remaining as a permanent vice- 
president up till his decease. In connexion with this 
Society he published in the year 1881 a bulky volume 
entitled ‘‘ A Centenary of Science in Manchester,” in 
the course of which he gave a sketch of the work done 
by various eminent men who had been members during 
the hundred years over which his survey extended, 
and some of whom, such as Dalton, Joule, Fairbairn, 
Eaton, and Hodgkinson, had been his fellow members. 
As a scientific author Dr. Angus Smith will perhaps 
best be known by his great work entitled ‘Air and 


Rain: the Beginning of Climatology,” a volume of 
over 600 pages. It was published in 1872, and contains 
the results of his long and patient investigations into 
the condition of the atmosphere up to that time, and 
gives details of almost numberless experiments, with 
plates, tables, and analyses of air and rain from very 
many places. Some three or four years afterwards he 
supplied the preface and analytical contents to a 
volume of some 600 pages on ‘‘The Chemical and 
Physical Researches of ‘Thomas Graham,” which was 
privately printed at the expense of the late Dr. James 
Young, F.R.S. 

Dr. Angus Smith was closely engaged in the in- 
quiries instituted by the Royal Commission on Metal- 
liferous Mines and by the Cattle Plague Commission. 
In connexion with the latter he has made public a vast 
deal of information in regard to disinfectants and dis- 
infection ; indeed, his paper dealing with the use of 
carbolic acid has become classical. Amongst his mis- 
cellaneous papers we may mention that several were 
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prepared for the Philosophical Society of Glasgow 
(in addition to the ‘‘Graham Lecture” already re- 
ferred to), one of his latest being ‘‘On the Mud of the 
Clyde,” read in 1879. In the followi ing year he com- 
municated to the Journal of the Scottish Meteorological 
Society a highly interesting paper on “Chemical 
Climatology,” a term which he himself first brought 
into use. 

We have not yet, however, referred to what may 
truly be regarded as the greatest work of Dr. Angus 
Smith’s busy and useful life. Fully twenty years ago the 
late Lord Derby, when out of otlice, set himself to work 
to bring public opinion and Parliamentary authority 
to bear upon the alkali manufacturers in various 
parts of the kingdom. In certain districts, and more 
especially in those around St. Helen’s and Widnes, 
with which Lord Derby was most intimate, the atmo- 
sphere was so overloaded with muriatic acid vapours 
emanating from the alkali works, that vegetation and 
human health were most seriously affected for the 
worse. The Alkali Act of 1863 was the result of the 
inquiry which the Earl of Derby had instituted. Dr. 
Angus Smith was appointed chief inspector with a 
considerable staff of assistants. After the lapse of a 
few years it was found that the Act of Parliament had 
effected such a large amount of good that it was de- 
termined to extend its action over a large number of 
other works, the gaseous emanations of which acted 
detrimentally on the atmosphere and on surface and 
running waters. Sulphuric acid works, nitric acid 
works, manure works, &c., were all deemed proper 
subjects of concern by the public at large whose health 
was at stake, and accordingly the Act of 1863 (as 
amended in the session of 1874) was further amended 
and extended in the session of 1881, the measure which 
then received the royal assent being known as the 
** Alkali, &c., Works Regulation Act.” The labour 
devolving on "Dr. Smith from the extended scope of 
the Act was very great, but it was suchas he liked, 
and the nineteen annual reports which he issued as 
chief inspector contain a vast amount of scientific data 
and philosophical reflections bearing alike upon a great 
national industry and upon the phy sical well- being of 
millions of the population of these islands. He must 
be regarded a leading authority on sanitation, and in 
relation to the Alkali Acts he discharged his duties in 
such a way as to promote highly the national success 
of some of our most important chemical industries. 

We should mention that Dr. Smith was a fellow of 
the Royal Society, vice-president of the Chemical 

Society, corresponding member of the Royal Bavarian 
Academy, and LL.D of the Universities of Glasgow 
and Edinburgh. 








ELECTRIC LIGHTING NOTES. 

WE understand that the Hochhausen machine is now 
being manufactured in this country; Mr. Henry Ed- 
munds, by whom it was introduced, having established 
a factory in Halifax for the purpose of developing the 
Hochhausen system, and placed it under the super- 
intendence of Mr. P. J. Charles, who held a similar 
position in the works of the late firm of Emerson, 
Murgatroyd, and Co., of Stockport. 





The flour mills of Messrs. W. and J. Bairstow, of 
Keighley, which have lately been reconstructed by 
Messrs. Seck Brothers on their gradual reduction roller 
system, have been fitted with the electric light to pre- 
vent the possibility of fire. The installation ‘consists of 
one Crompton-Biirgin dynamo machine of the self-regu- 
lating type, and sixty-two 20 candle-power 110 volts, 
which light the mill, boiler and engine-houses, and 
offices. The work has been done by Mr. Wilson Hart- 
nell, of Leeds. 





A most satisfactory and successful electric light 
installation has just been completed at the Park Pit, 
Ocean Collieries, South Wales. The motive power is 
a 6 horse-power Marshall engine, fitted with Hartnell’s 
patent automatic expansion gear, driving a Crompton- 
Biirgin self-regulating dynamo, the lighting being 
effected by fifty 20 candie- -power Swan ‘Tamps, distri- 
buted underground and on the surface over the screens, 
workshops, and engine-houses. The novel feature in the 
installation, however, is the very successful manner in 
which the bottom of the pit is lighted for a distance 
extending 150 yards into the workings to the main 
engine roads. ‘The work has been carried out by Mr. 
J. C. Howell, Llanelly, agent for Messrs. R. E. 
Crompton and Co., assisted by the officials of the 
colliery. 


The contract for lighting the buildings and adjacent 
grounds of the International Forestry Exhibition to 
be held in Edinburgh during the months of August 
and September of the present year, has been secured 
by the Anglo-American Brush Electric ‘Light Corpo- 
ration, Limited. The plant for lighting the Exhibition 
will be on hire, and will consist of the following appa- 
ratus: Four No. 7 Brush are machines, working forty- 
six Brush-Sellon lamps distributed about the interior 
of the buildings, and fifteen Brush 2000 candle-power 








(nominal) are lamps on the outside of the Exhibition 
buildings and adjacent grounds. As in many parts of 
the buildings are lamps would be unsuitable, the 
corporation are supplying two of their E, Victoria 
machines, compound wound, each capable of maintain- 
ing 250 20 candle-power 60 volt incandescence lamps. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 2, 1884. 

THE advance of spring seems to make very little 
difference in the amount of iron and steel which is 
being bought and sold. The policy of buyers is in no 
wise changed from what it was in the winter, only the 
most pressing requirements are provided for, and the 
efforts to purchase at the lowest possible rate have de- 
pressed prices to very low limits ; the blast furnaces 
are taking very few new contracts, and in consequence 
of this, and the low prices realised for the iron selling, 
upwards of a dozen furnaces have quietly blown out, 
and will not resume production until prices and de- 
mand improve. The furnace companies now in opera- 
tion are making heavy deliveries on old contracts, but 
when these are filled, a few more furnaces will pro- 
bably blow out, No. 1 foundry iron of best makes 
sells at 20 dols. to 21 dols., but inferior stock has sold 
at 50 cents less. Stocks of the desirable grades are 
light. Millirons are in dull request, owing to the 
depression in manufactured iron of all kinds. A great 
deal of mill iron of inferior quality is being offered on 
the market, and prices are consequently weak and 
irregular, ranging all the way from 17.50 dols. 
to 19 dols. ‘The steel rail mills are taking a fair 
number of 500 to 1000 ton orders, at 33 dols. to 
33.50 dols. At mills for summer deliveries prices 
are on the down grade, having been broken from 
the 34 dols. limit, by the competition of one or two 
companies very anxious for business. A further de- 
cline is inevitable, and large buyers are waiting for it. 
The bar mills are short of orders, and new ones are 
coming in very slowly. Best refined iron sells at 1.90 
to 2 cents per pound, and poorer qualities down to 
1.80 cents. The western manufacturers have not come 
toany terms with their workmen, and unless the latter 
accept the reduction of 10 per cent. in wages a general 
lock-out will commence in the rolling mills west of 
the Allegheny Mountains, June 1. The workmen’s 
association is a strong one, and has won every strike 
that has been inaugurated during the past fifteen 
years, and will therefore not be likely to yield this 
time. There is very little doing in foreign irons ; Bes- 
semer is offered at 20 dols. and spiegeleisen at 24 dols, 
for 10 and 12 per cent., and 28.50 dols. for 20 per 
cent. American Bessemer is in active demand at 
18.50 dols. at furnace, and the quality is quite equal 
to the imported article, During the past week the nut 
and bolt manufacturers of the country have organised, 
for the purpose of conirolling prices in the interests of 
the trade. A similar association has been formed by 
the galvanised iron manufacturers. The steel mills 
are well supplied with orders in most cases. In a good 
many recent specifications for construction supplies, it 
is noticed that steel instead of iron shapes have been 
called for; a number of establishments are turning 
their attention to the manufacture of steel shapes, and 
they are growing,in favour, which accounts partly for 
the depression in the construction iron trade. There 
has been a falling-off in demand for locomotives during 
the past few months, and a large number of hands 
have been discharged at the Baldwin Locomotive 
Works in this city. But this is believed to be only 
temporary. 

PHILADELPHIA, May 9, 1884. 

From statistics just prepared, it appears that the 
total production of pig iron in the United States for 
1883, was 5,146,972 tons, against 5,178,122 tons for 
1882. Of this amount, 2,689,650 tons were bituminous 
iron, showing an increase of 251,572 tons over the pro- 
duction for 1882. The anthracite production fell from 
2,042,138 tons in 1882, to 1,885,596 tons last year. 
This decrease was due, in part, to the very high prices 
of anthracite coal throughout the year. The produc- 
tion of charcoal pig iron last year fell to 571,726 
tons, from 697,906 tons for the previous year. ‘Fhe 
production of rails, of all kinds, fell from 1,688,794 
tons in 1882, to 1,360,694 tons last year. Of this 
quantity, last year’s production of steel rails was 
1,286,554 tons, against 1,438,155 tons for 1882. The 
total production of steel of all kinds fell to 1,874,359 
tons last year, from 1,945,095 tons in 1883. The total 
production of bar, hoop, and shaped iron last year 
was, 1,511,422 tons, against 1,545,788 tons for the 
previous year. The total production of rolled iron, 
including nail plate, and iron rails, for last year, 
2,348,874 tons, against 2,493,831 tons for 1882. 
The imports of iron and steel at the port of New York 
tor the month of April foot up 42,003 tons, as against 
32,122 tons for March. The American iron trade re- 
mains, in a general way, very quiet and dull. The 
vote disposing of the troublesome tariff question for 
this year, has created a better and more hopeful feeling 
in iron trade circles throughout the country, and 
though no great improvement in either demand or 





prices may result from it, Send is considerably more 
confidence expressed in the bright future of the trade, 

There is still a great deal of idle mill and furnace 
capacity, and the chances are that more will be disem- 
ployed before the middle of summer. The iron workers 
in the west are not willing to accept the threatened 
reduction of 10 per cent. in wages, and it is most likely 
that on the Ist of June, the rolling mills west of the 
Alleghenies will shut down for three or four months, 

and perhaps longer. A number of blast furnaces have 
gone out during “the past month, as prices and demand 
did not make it an object to continue production. A 
great deal of rolling mill capacity in the east is also 
idle, because of the dull demand, Steel rail mills have 
enough work on hand to carry them over the summer, 

but there is a great deal of anxiety how to secure good 
orders for fall and winter delivery. Only small lots 
are now being bought. Iron quotations may be given 
as follows: No. I pig iron, 19.50 dols. to 21 dols ; 

No. 2, 18.50 dols. to 19 dols ; Grey forge, 17.50 dols. to 
18.50 dols; Bessemer, 19.75 dols. to 20.50 dols ;  spie- 

geleisen 28 dols. to 28.50 dols. for 20 per cent. ; steel 
rails, 33 dols. to 33. 50 dols. at mill, in small lots; old 


T rails, 21 dols. to 22.50 dols., according to size 
of order. Nails, 2.45 dols. to 2.60 dols.; retined 


bar iron, 1.90 cents to 2 cents. There is an enormous 
demand for barbed wire throughout the west and south- 
west, and the factories are all full of orders. The 
manufacturers have again advanced prices at St. Louis, 
The prospects for this trade are very shen at present. 





SEWAGE DISCHARGE. 

AT the ordinary meeting on hag of the Institution 
of Civil Engineers, the 20th of May, Sir J. W. Bazalzette, 
C.B., President, in the chair, a paper was read ‘* On the 
Passage of Upl ind Water through a Tidal Estuary,” by 
Mr. R. W. Peregrine Birch, M. Inst. C.E. 

In this paper a description was given of a method laid 
before the ‘* Royal Commission on Metropolitan Sewage 
Discharge ” by the author, to ascertain the rate of pro- 
gress out to sea of the sewage discharged at Crossness and 
at Barking. It was now known that this problem could 
not be dealt with satisfactorily by means of float experi- 
ments; and the author submitted that its only true solu- 
tion lay in the accurate measurement and localisation of 
the sea water and fresh water contained in the river, con- 
sidered together with the records of the upland flow con- 
tributing to the latter. If it were not for the incoming 
of sea water, the time occupied by the sewage- -polluted 
Thames water at Barking in travelling to any lower point, 
say Gravesend, would be exactly the same as the time re- 
quired by the Thames, withits tributaries and sewage, to 
fillthe channel between Barking and that point. But 
the salt water occupied part of the channel, and by dimi- 
nishing the space available for the fresh water reduced 
the time required for the fresh water to fill that space and 
pass through it. The author showed that by a complete 
set of salt tests, made at regular distances apart in the 
length of the river, and at fixed tidal periods, it could be 
ascertained with great nicety to what extent any section 
of the river was occupied by sea water, and consequently 
what space was left for sewage-polluted river water. 
The time occupied by the journey of the upland water 
would be the time required to fill the latter space. 
It was shown that in dry weather such as prevailed in 
September, 1882, the sewage dischaged at Barking would 
reach Southend in thirty-two or thirty-three days, and in 
atime of heavy flood, as in November, 1882, in twelve 
days. The general effect of the calculations was to indi- 
cate that, owing to the greater specific gravity of sea 
water and its tendency to diffusion, the exchange of river 
water and sea water took place very quickly—much more 
so than was commonly supposed—so that the upland water 
passed even more rapidly through the estuary at Southend 
than at Barking, where the cross-sectional area was not 
one-twelfth the size. 








NOTES FROM THE SOUTH-WEST. 

Progress at Newport.—The Alexandra Dock Company 
is extending the new Blaina and Lovell’s Wharves, which, 
when completed, will be 440ft. long. A coal shipping 
staith has been put up at the Old Blaina Wharf. Eexten- 
sions are in progress by Mordey, Carney, and Co, 
(Limited). They are about making’ a gridiron in Jack’s 
Pill, and propose to enlarge their oldest graving dock. It 
will be 340 ft. long, 50 ft. wide, and 8 ft. deeper than at 
present. On the east side of the river a railway is pro- 
jected by the Great Western Railway Company. It is 
stated that the Patent Slipway Company intends to com- 
mence a dry dock shortly ; and there is another scheme 
for making a graving dock and gridiron not far from the 
Slipway Company’s premises. 

Swansea Harbour Trust.—At the last monthly meeting 
of this trust, the chairman moved the adoption of the 
executive committee’s report, which stated that the new 
dredger had duly arrived at the harbour, and that it com- 
menced work May 6. The line of dredging operations 
would commence at the point where the Tyne dredger left 
off in 1881, and continue inwards towards the harbour 
entrance at a depth of 11 ft. to 12 ft. and a width of 

200 ft. Thechairman said the work which had actually 
been accomplished by the Tyne dredger was 340,000 tons 
of material raised and removed. The work remaining 
to be done at the present time was about 365,000 tons, or 
nearly the same as that which had been done. The Ty ne 
dredger took five months to execute its work, and it was 
not too much, therefore, to say that the remaining part of 








the work would also be done in five months, The execu- 
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tive committee had the Obertawe assisting the dredger, | 
and this boat was estimated to raise a fifth or a quarter | 
asmuch as the large vessel. They might confidently 
expect that before the end of the year they would have the 
whole entrance channel completed to the required depth. 


Cardiff.—The steam coal trade has been scarcely so brisk. 
The patent fuel trade has als» been slightly easier. The 
jron ore trade has remained dull. Last week’s clearances 
comprise 146,484 tons of coal, 3200 tons of fuel, and 1800 
tonsofiron. From Bilbao there were received 16,279 tons 
of iron ore, and 3357 tons came to hand from other sources. 


Cyfarthfa.—Two of the new blast furnaces at the 
Cyfarthfa Works have been lit, and this week blast has 
been put on. 


Maesyowmmuy.—For some months past workmen have 
been engaged in driving a narrow heading in the Maesy- 
ewmmwr Junction Colliery with a view of reaching the 
old workings belonging to the Old Bryn Pit. The object 
is to let the water in the “dips” of the colliery run off. 
On Saturday the workmen bored a chisel-hole through 
into the Old Bryn Pit workings. The colliery is owned 
and worked by Mr. W. Lewis, Mr. Evans, and Mr. J. R. 
Matthews, and through their perseverance a large piece | 
of coal of the Mnyddislwyn seam has been rendered | 
workable. | 

The Institution of Mechanical Engineers.—A meeting 
of the executive committee of the South Wales branch 
of the Institution of Mechanical Engineers has been held 
at Cardiff. Mr. Edward Jenkins presided, and there was 
a large attendance of members. A revised programme of 
the proceedings in connexion with the next summer meet- 
ing of the Institution, which is to be held in Cardiff in 
August, was discussed. The honorary secretary (Mr. T. 
Harry Riches) reported that the guarantee fund was pro- 
gressing satisfactorily. Upwards of 500/. had been pro- 
mised already, and he expected that in afew days the | 
required amount of 700/. would be realised. Some altera- | 
tions in the programme were made, and it will be issued | 
officially as soon as it has received the final approval of 
the Council of the Institution. About 300 members are 
expected to attend the summer meeting. 


Newport.-—An easy tone has prevailed in the steam coal 
market, and shipments have not been quite so large. The 
house coal trade is quiet. Shipments of manufactured 
iron have been carried on with much more activity, and 
the quantity cleared shows a substantial increase, being 
4392 tons, sent to the following destinations: Holm- 
stadt, 550 tons; Nordkoping, 13815 tons; Sodenham, 
1350 tons; Rosaria, 849 tons; Batoum and Odessa, 328 
tons. The iron trade does not, unfortunately, show any 
perceptible signs of improvement. The iron ore market 
remains in much the same state. Last week’s coal clear- 
ances amounted to 46,310 tons. There were also sent 
away a small consignment of pipes to Stockholm anda 
parcel of machinery to Alendia, From Bilbao there were 
received 10,480 tons of iron ore, and 3350 tons came to 
hand from other sources. 


Portishead District Water Company.—This company has 
completed the purchase of springs at Portbury from Sir 
Greville Smyth, and the work of laying the pipes for the 
purpose of carrying the water into the company’s main 
has commenced. This new supply, together with the 
existing one at Failand Hill, will, itis estimated, be suffi- 
cient to meet the requirements of more than three times 
the number of houses at present in the district. It is 
expected that the new works will be completed by the 
end of this month. 

The South Wales Tin-Plate Trade.—The Penclawdd 
works will soon be started. The Llangennech works 
have started four mills out of ten, and there are favour- 
able rumours as to the Briton Ferry works. 


Windsor Slipways, &e., Company.—A meeting of this 
company was held on Saturday at Cardiff. It was 
announced that the first section of the works, which com- 
prised slipways to accommodate four steamers at a timeand 
a gridiron to hold two small ships or one large one, had 
been let to a contractor who had submitted a tender for 
50,000/. The gridiron was to be completed in December. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
again lifeless, and there was little or no business done. 
No. 3 g.m.b. in second hands was offered at 36s. 6d. per 
ton, but as a general rule the makers asked 37s. The ship- 
ments of iron from Middlesbrough are improving, being 
52,600 tons up to date as compared with 48,500 tons to 
same time last month. From the chief commercial 
centres both on the Continent and in our own country 
the reports continue unfavourable, and no improvement 
is expected for some little time, as the unsettled influences 
and disturbed credit in America have acted as a note of 
warning here and have made people cautious. Until 
confidence is restored in all trades and in shipbuilding 
particularly, no material change for the better is expected 
iniron, The rolling mills are worse off for orders and more 
of them will be closed in a week or two. Prompt speci- 
fications are being much sought after and rather lower 
prices than the current figures would be accepted to keep 
the mills going. The nominal quotations for ship plates 
are 51, and angles 4/7. 15s. per ton, less 24 per cent. at 
works, Hematite ironis stationary in price, and the de- 
mand is poor. Nos. 1, 2, and 3 are quoted 46s. 6d. per 
ton f.o.b. west coast ports. 


Engineering and Shipbuilding.—General engineering is 
slacker and shipbuilding is worse on the northern rivers. 





It is satisfactory to learn that a private firm at Yarrow 


has been commissioned to build two unarmoured boats for 
the Admiralty. 


The Steel T'rade.—It is stated that Messrs. Bolckow, 
Vaughan, and Co., of the Eston Steel Works, Middles- 
brough, have obtained a good order for rails. The Rose- 
berry Steel Company, Middlesbrough, have secured a con- 
tract for steel castings for the Tilbury Dock on the Thames 
which will occupy them for a considerable time. 


The Coal and Coke Trades.—The fuel trade is steady. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Sewage Scheme for Alfreton Rural District. 
—The Alfreton Rural Sanitary Authority has had under 
consideration the whole of the sewage scheme recom- 
mended by Mr. Pritchard as the result of his survey, and 
have decided that for at least six months only a small 
portion of the scheme shall be adopted, involving an ex- 
penditure of about 2007. The carrying out of the entire 
scheme would cost about 9000/. 


The Hull and Barnsley Railway Company.—The arrange- 
ments necessary to raising the additional capital to com- 
plete the undertakings entered into by the Hull and 
Barnsley Railway and Dock Company are about con- 
cluded. It is said that the most satisfactory and ad- 
vantageous terms have been arranged for the raising of the 


| capital, and that the first offer is to be made to the original 
| shareholders. 


It is further stated that the directors have 
come to a final decision concerning Mr. Grierson’s report. 
It will be remembered that Mr. Grierson made a careful 
inspection of the entire work, with a view of ascertain- 
ing what expenditure could with advantage to the 
company be curtailed. The determination of the com- 
pany is to push on the works as speedily as_ possible, 
in order to get arunning line ; and to that end it is in- 
tended to abandon for the present the construction of the 
large station in Charlotte-street, Hull, and to avoid other 
items of heavy expenditure which the projected scheme 
of the undertaking would involve. 

Neepsend Rolling Mills Company, Limited.—The report 
of the directors to be presented to the shareholders at the 
twelfth ordinary general meeting has been issued. The 
directors regret that the results of the year’s working are 
not so satisfactory as could be desired. The net profit of 
the year is 401/. 19s. 11d., which, with 2622. 17s. 
brought from last year’s account, makes the sum of 
6641. 17s. 2d., available for dividend. The directors 
recommend that a dividend of 3s. 6d. per share be de- 
clared payable on the 30th of May. This will take 
437/. 10s., leaving a balance of 227/. 7s. 2d. to be carried 
forward to next account. The plant, machinery, and 
loose tools have been kept in good repair during the year, 
out of revenue. Mr. M‘Lachlan is the director who 
retires at this meeting, and is eligible for re-election. 

William Cooke and Company, Limited.—The report of 
the directors of William Cooke and Co., Limited, Tinsley 
Steel, Iron, and Wire Works, near Sheffield, for the year 
ending March 31 last, has been issued. It states: The 
depression in trade from which we were suffering a year 
ago has increased during the whole year, especially in the 
wire department. The result of the year’s working is a 
net profit of 1695/. 6s. 5d., after paying interest on the 
preference capital subscribed and _ other interest charges, 
which your directors consider satisfactory under the cir- 
cumstances above named. The stock has been taken and 
valued by Mr. R. Radford, as usual. The plant and 
machinery have been maintained in thorough repair, and 
the cost of this charged to revenue accouut. The expen- 
diture on capital account during the year has been 
1007/. 8s. 3d., and it is proposed to write off this amount 
for further depreciation as before. The blast furnace has 
worked satisfactorily, and the mines have been fairly 
employed. Seeing that the company has during the last 
two years made a profit, notwithstanding that the trade 
bas been more depressed than at any time since the com- 
pany was formed, the directors reiterate their full confi- 
dence in the company being able to make a fair return on 
the capital in ordinary times of trade. The number of 
preference shares taken up is not so large as was antici- 
pated at the last annual meeting ; the amount subscribed, 
though small, has been of service during the year in 
making special purchases, and it is hoped that the share- 
holders will further support the policy of the directors by 
—_ the number of these shares originally allotted to 
them. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
very dull last Thursday, the news as to the American 
financial crisis causing considerable depression. At one 
time prices showed a fall of 3d. per ton, but 2d. of that 
was recovered. Transactions were reported on forenoon 
’Change at 41s. 6d., 41s. 64d., and down to 41s. 53d. cash, 
also at 41s. 8d., 41s. 9d., and down to 41s. 74d. one month, 
with sellers at the close wanting 41s. 6d. cash, and 41s. 8d. 
one month, and buyers offering 4d. perton less. Business 
was done in the afternoon at from 41s. 6d. up to 41s. 74d. 
cash, also at 41s. 8d. up to 41s. 9d. one month, the close 
being buyers at 41s. 7d. cash and 41s. 9d. one month, and 
sellers asking 4 more per ton. Friday’s market was like- 
wise depressed, the later American financial news still 
being considered unsatisfactory. Prices, although closing 
1d. above the lowest quotation, showed a decline of 2d. 
on the day ; and the gain made in the early part of the 
week was lost, the closing quotations being 4d. per ton 
under those of the preceding Friday. There were trans- 


actions during the forenoon at 41s. 7d., 41s. 74d,, and 
down to 41s. 5s. cash, also at from 41s. 84d. down to 
41s. 7d. one month, with the market closing at 41s. 5}d. cash, 





and 41s. 74d. one month for sellers, and buyers near. In 

the afternoon business was done at 41s. 44d. up to 41s. 54d. 

cash, also at 41s. 64d. and 41s. 7d. one month, the market 
closing with sellers at 41s, 54d. to 41s, 73d. cash and one 
month respectively, and buyers offering 4d. per ton lower. 
The warrant market was again dull on Monday, and 
prices suffered a further decline. The closing quotations, 
although 1d. per ton above the lowest, were 24d. under 
those of Friday afternoon. It was reported that the 
shipments for last week were very low, and the announce- 
ment had a depressing effect. Business was done in the 
morning at from 41s. 54d. down to 41s. 24d. cash, also at 
41s. 7d. down to 41s. 5d. one month, with sellers at the 
close asking 41s. 3d. cash, and 41s. 5d. one month, and 
buyers at 3d. per ton less. Transactions were reported in 
the afternoon at 41s. 3d. down to 41s. 2d. cash, also at 
41s. 5d. to 41s. 4d. one month ; and subsequently there 
were sellers at 41s. 3d. cash, and 41s. 5d. one month, and 
buyers offering 4d. per ton lower. The warrant market 
was stronger during yesterday, but the closing prices 
were the same as on the preceding day. Transactions 
were reported in the morning at 41s. 24d. up to 41s. 44d. 

cash, also at 41s. 5d. to 41s. 6d. one month, the close 
being 41s. 4d. cash and 41s. 54d. one month, and sellers 
wanting 4d. per ton more. The prices in the afternoon 
were 41s, 3id., 41s. 4d., and 41s. 3d. cash, and 41s. 54d. 

down to 41s. 44d. one month, sellers at the close asking 
41s. 3d. cash and 41s. 5d. one month, and buyers offering 
4d. per ton lower. This forenoon the lowest rates, 41s. 2d. 

cash and 41s. 4d. one month, were again reached, but 
there was a slight advance towards the close, and that wes 
a little further increased before the close of the afternoon. 

The upward tendency shown by prices in the early part of 
last week has received a very severe check, prices having 
declined to a lower level than had previously been reached 
since the present depression began. Up til the present 
nothing has occurred to indicate the prospect of an early 
relief from the long-continued depression, for although 
some good buying orders may be put upon the market 
from time to time they only keep it steady for a brief 
period. Nopermanent strength can be imparted to the 
warrant market until the state of trade shows some im- 
provement; and as yet there is no change. The low 
prices which have been reached do not seem to tempt the 
outside investors. Special brands remain firm in price, 
and they appear to be almost unaffected by the continued 
weakness in warrants ; and it almost seems as if warrant 
iron were ceasing more and more to be the standard of 
the prices of special Scotch brands. The reports coming 
to hand from the Continent are quiet, and with sucha 
disturbance of financial credit in America no great 
amount of demand need be looked for from that country 
forsome time to come. Two more blast furnaces have 
been blown out, one at Calder Iron Works and the 
other at Lumpkinnans, so that the number now in actual 
operation is 95, as against 116 at this time last year: 
Hematite pig iron is now quoted at 44s. 6d, per ton for 
the usual propoitions of Nos. 1, 2, and 3 brands f.o.b, at 
Cumberland ports ; and even at that low rate there is a 
great absence of inquiry. Last week’s shipments of pig 
iron from all Scotch ports only amounted to 9739 tons, as 
compared with 11,925 tons in the preceding week, and 
13,141 tons in the corresponding week of last year. They 
included only 550 tons and 10 tons to the United States 
and Canada respectively, and 110 tons to Australia, Xe. ; 
180 tons to France, 1315 tons to Italy, 961 tons to Ger- 
many, 800 tons to Russia, 780 tons to Holland, and lesser 
quantities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
591,489 tons yesterday afternoon, as against 592,124 tons 
yesterday week, showing a decrease of 635 tons for the 
week. 

Purchase of the ‘* Oregon” Steamer by the Cunard Com- 
pany —The following occurs on this subject in a Glasgow 
newspaper of to-day. ‘* By an arrangement completed 
yesterday between Mr. John Burns, chairman of the 
Cunard Company, and Mr. William Pearce, the steam- 
ship Oregon, owned by the latter, was purchased by the 
Cunard Company. The Oregon will run between Liver- 
pool and New York, sailing from Liverpool on her first 
trip on Saturday, June 7. The Oregon was launched last 
year by Messrs. John Elder and Co., Fairfield, Govan, 
for the Guion Line. Her dimensions are: Length, 501 ft.; 
breadth, 54 ft. ; and depth, 38 ft. ; with a gross tonnage 
of 7375. She has three compound inverted direct-acting 
engines of 2000 horse-power. On her last run to New 
York—which port she arrived at on Saturday, 17th inst. 
—the Oregon made the passage in 6 days 15 hours and 
6 minutes.” On a previous occasion she made the fastest 
passage that has yet been made between this country and 
New York. In the light of some of the rumours going 
about prior to the Cunard Company placing the contract 
for the Umbria and Etruria with Messrs. Elder and Co., 
the foregoing announcement may be regarded as having 
some truth in it. 


The Coal Trade.—Owing to the irregular way in which 
the miners are working and the limited length of their 
work, many of the coalmasters are meeting with a great 
deal of annoyance and loss, and in many cases they are 
losing their shipping customers, who are sending their 
vessels to load at other ports where they can get prompt 
despatch. For certain kinds of coal there is still a fair 
demand, but prices show no signs of advancing. 








Tue HicHGaTe CABLE TRAMWAY.—This tramway was 
inspected by Major-General Hutchinson on behalf of the 
Board of Trade on Monday last, and was found to be in 
every way highly satisfactory. It will be opened to the 
public on Thursday next. In an early issue we hope to 
continue the article on this method of haulage, which was 
commenced in our last number. 
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ENGINEERING. 


TRAMWAY LOCOMOTIVE. 


CONSTRUCTED BY THE FALCON ENGINE AND CAR WORKS CO., LIMITED, LOUGHBOROUGH; FROM THE DESIGNS OF MR. N. SCOTT RUSSELL. 
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WE publish on the present page and pages 454 and 458 
engravings of one of the tramway engines built for the 


3urnley tramways by the Falcon Engine and Car | 


Works, Limited, of Loughborough, from the designs of 


Mr. N. Scott Russell, the general manager of the works. | 
| this apparatus, without any interference on the part 


This engine has a locomotive boiler, with copper firebox 
and brass tubes. 
the barrel being welded up solid in one piece. The 
cylinders are inside the frames, coupled up to a crank 
axle ; and the valve motion is of the ordinary link type, 
with reversing lever at either end of the engine. 
The following are the principal dimensions: Dia- 
meter of cylinders, 8 in.; stroke, 14 in.; diameter of 


wheels, 2ft. 6in.; wheel base, 4 ft. 6in.; weight in | 
| tance of three miles. 


working order, 9 tons ; tractive force per pound of effec- 
tive pressure per square inch in the cylinders, 29.9 Ib. 


The chief items of expense in running tramway | 
p & ) 


engines are wages, fuel (coke being always used), and 
repairs. The wear and tear owing to the dirt and dust 
on the streets in which the engines travel render every 
expedient for closing in the working machinery of the 
utmost importance. 
the working gear is shut in from below by iron sheets 
having suitable doors, and the only working parts 
actually exposed to dirt and dust are the side rods. The 
horn-blocks are of cast steel, with case-hardened 


wedges to take up wear, and have special wood shields | 


to exclude the dirt from the outside. 

The steam is condensed first of all in an air con- 
denser composed of 250 very thin copper tubes, fixed 
in thin cast brass chambers. From this condenser any 
steam remaining uncondensed passes to a water tank 


at the front end of the engine. This tank, however, is | 


only employed in cold or damp weather, for, under 
ordinary circumstances, the steam is passed through a 
change valve into the smokebox, and being superheated 
there, does not show before it is dissipated in the air. 

Nearly all the tramway accidents which have hitherto 
occurred have been on inclines, and with a total weight 
of 14 or 15 tons coming down an incline of 1 in 16 or 
20, efficient brake power is of the utmost importance, 
and to this necessity special attention has been directed 
in the engine we are describing. 

Xeferring to Figs. 5 and 6 on the present page, it will 
be seen that the speed-regulating governor B is driven 
by an independent wheel A, running on the rails, and 
kept down by springs, the wheel of the governor being 
on the same shaft, and there are neither straps nor 
chains to get out of order, as is usual in these arrange- 
ments. The governor by means of levers works the in- 
dicator G, which exhibits the speed of the engine at any 
moment, and it also, in accordance with the Board 


of Trade regulations, when the speed of the engines | 





The entire shell is of Lowmoor iron, | 


In the engine now illustrated, all | 
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| reaches ten miles an hour, lifts a little valve C, and , 


admits steam both to the car brake and engine brake | 
cylinders D and E, while at the same time it admits | 
steam to the little cylinder F on the top of the boiler | 
which shuts the regulator. When running down hill 


of the driver, keeps the speed of the engine steadily 
within ten miles an hour. There is also a hand brake 
valve by Dewrance, which admits steam at any con- 
stant pressure to both brake cylinders. Besides the 
above ample brake power, there is also a powerful foot 
brake which can lock all the wheels. 

The engines we have been describing work traffic at 
Burnley between Burnley itself and Paddiham—a dis- 
From Paddiham to Timbobbin, 
the highest point, is two miles, and the total rise is 
250 ft., the steepest grade being 1 in 17. From Tim- 
bobbin down to Burnley is another mile, the fall being 
150 ft., and the steepest gradient 1 in 20. The engines 
generally take one 46-passenger car, but they have 
taken experimentally two cars and seventy-three 
passengers with the greatest ease. 

We have received two indicator diagrams taken 
from these engines, one of them giving a mean pres- 
sure of 91.5lb. taking two cars and seventy-three 
passengers up 1 in 22, and the other with a mean 
pressure of 58 lb. obtained while taking one car and 
thirty-eight passengers up 1 in 20. The consumption 
of fuel of these engines is, we are informed, as low as 
84 lb. to 9 lb. of coke per mile. 


INDIAN PUBLIC WORKS DEPARTMENT. 
To THE EpitoR OF ENGINEERING. 

Srr,—Your article of 2nd of May anent the above. 
While civilian engineers of the Indian Public Works De- 
partment will greatly thank you for drawing attention 
to the hard lines in which their lot is cast, I think it is 
only fair to point out that the subject is capable of being 
viewed in other lights and from other stand-points than 
that often and generally adopted by them, and with your 
permission, as one of them, I will so look at a few facts 
cited by you, and add a few qualifying remarks to those 
made by you, which may assist in arriving at a true esti- 
mate of the reasons civilian engineers are apparently dis- 
advantageously handicapped against Royal Engineers. 

I purposely use the word “civilian” in place of civil, 
which latter has now lost its true meaning in a more 
technical and restricted use. It must never be forgotten 
that originally all engineers not devoted solely to military 
works were named civil, in the exact sense that it is now 
better conveyed by civilian, while on the other hand, 
Royal Engineers in the Public Works Department are 
really quite as much civil (in its technical sense) engi- 
neers, as their civilian colleagues, and in the majority of 














cases know more of civil than of military engineering. 





You state that in 1879, 200 civilian engineers were forced 
to retire, no Royal Engineers were removed from the de- 
partment, and the few military men belonging to the 
staff corps who were forced to leave were provided with 
** staff appointments of equal value.” The staff corps I 
may here explain, which your article does not, is the 
corps of officers who officer the native army. In former 
years a few of its members of special abilities for engi- 
neering were permitted to go through a regular theoretical 
and practical training at Roorkee College to fit them for em- 
ployment as civil engineers—and excellent men some have 
turned out. Now when it came to reducing the Public 
Works Department on account of the low financial con- 
dition of the country, it was never to be expected that this 
reduction would fall on commissioned officers of the 
army. To do so would have needed a special Act of 
Parliament. 

Further, these officers could claim that they had not 
been sent to India for civil engineering work, but 
primarily for military duties, Government merely uti- 
lising their services to a better extent by putting them on 
civil engineering works. At all times military officers in 
civil empioy are liable for field service directly a war 
breaks out. As a matter of fact nearly the whole of the 
Royal Engineers in India were ordered on field service 
during the last Afghan war. 

To complain therefore of military engineers not having 
been turned off as many civil engineers were, is altogether 
beside the point. 

The Royal Engineers since then have been chiefly con- 
fined to the military works branch of the Public Works 
Department, and only those in excess of the requirements 
of that branch find employment in other branches. As a 
corps, they are now in their turn howling a grievance at 
being thus curtailed in their field of operations. Not 
long ago your own columns, or those of a contemporary, 
had a piteous tale from one of these Royal Engineers, who 
complained justly of the monotonous and unscientific 
character of much of the ordinary routine work which 
falls to an engineer in charge of a fort or cantonment ; 
and of the great falling off in promotion that had occurred 
owing to their being so strictly confined to one branch of 
the Public Works Department. He wound up by ad- 
vising his comrades to stick at home as long as they could, 
and at least never to volunteer for India. 

I can quite believe the Royal Engineers do feel it as a 
real grievance ; atalleventscivilian engineers(whoformerly 
served in the military works branch equally with Royal 
Engineers) were only too glad to be clear of all the horrid 
routine work that goes on in it, very fairly described in 
the chorus of a comic song written by a young Cooper’s 
Hill man on the subject : 

** A digging of holes, 
And a sticking up of poles, 
And a whitewashing barracks for the soldieree.’ 

A well-known civil engineer now practising at home on 
water works, formerly in the Indian Public Works De- 
partment, used to say that on joining his first appoint- 
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ment in India (at Kamti, C.P.) as an executive engineer 
in the military works branch, the first official letter he 
received was one from the general commanding the 
station ordering him to have the leaves swept up from the 
station roads. 

You deal very clearly with the very slow promotion 
that civil engineers can expect, but so far as I know the 
chances of promotion for Royal Engineers in the Public 
Works Department are not a whit better. Friends of my 
own in that corps after ten years’ service are only assis- 
tant engineers, first grade, on 450 rupees a month, say 
450/. a year, plus a small military allowance that only 
covers the extra cost and risk of having to keep up an ex- 
pensive uniform and go on field service every now and 
again. 

You allude to certain jobs that have been perpetrated 
in the promotion of Royal Engineers. Of such I confess 
T have often heard, but have never actually witnessed. 
My own impression is that while civilian engineers have 
undoubtedly frequently been superseded by Royal Engi- 
neers for promotion to special appointments, they have 
had only themselves to blame for it. The highest and 
most coveted posts in India are ones needing chiefly not 
professional knowledge, but adminstrative skill and tact. 
There is no gainsaying or denying the fact that in this 
quality the old race of civilian engineers were simply 
nowhere compared to the Royal Engineers. I do not in- 
clude the rising set, the Cooper's Hill men; they give 
promise of better things in this respect. The Royal En- 
gineers as a class are good disciplinarians, polished men of 
the world, and little given to petty diplomacy and 
favouritism. The civilians, directly they get into power, 
are as often as not hasty, brusque, bluff, weak, mistaking 
obstinacy for firmness, and full of petty diplomacy and 
favouritism. Over and over again civilian engineers have 
been removed for these faults from one appointment to 
another. If ever one hears of an engineer in authority 
being cordially hated, ten to one on inquiry he is a 
civilian. How often have I not heard the younger men 
exult over the fact that while among the 200 men dis- 
charged in 1879 a few exceedingly able men were in- 
sae (chiefly at their own request to gain the enhanced 
pensions then granted), the number included many petty 
tyrants of whom the service was well rid, to say nothing 
of their generally being incompetents as well. 

he real reason of Royal Engineers getting on is to be 
found in their sticking to each other and pulling all 
together. When did we ever hear of the civil engineers 
following their example ? 

Asa civilian engineer I shall be only too thankful to 
see our position and prospects levelled up a bit. They 
sadly need it. But this will not be gained by levelling 
down the Royal Engineers. To turn them out of the 
Public Works Department would not improve’matters a 
bit, and would deprive us in many cases of kind-hearted 
competent colleagues and chiefs. So far as I am con- 
cerned I would rather serve under a royal than a civilian 
engineer. if I have a grievance, and have worked well 
forand under him, he will do his level best to get me 
righted. <A civilian engineer in nine cases out of ten will 
funk taking any action. Gener rally, he is so absorbed in 
his own grievances, that he has notime to think of others. 
This may not be flattering, but it is strictly true, and 
hundreds of other engineers in India, if they choose, can 
corroborate what I say. 

I fear, however, the law of supply and demand has 
more to do with the matterjof civilian engineers’ pay than 
is generally admitted. So far as I am aware railway 
companies in India are not paying their men any more 
than Government does, and offer them no pensions as 
Government does, 

A CIVILIAN ENGINEER, NoT A Cooper’s HILL MAN. 








FOUNDATIONS IN QUICKSAND. 
To THE EpIToR OF ENGINEERING. 

Sir,—Mr. MacAlpine, the eminent American civil 
engineer, when last in this country addressed the pupils 
of this college in explanation uf some of the expedients 
adopted by him in his prolonged and extensive practice. 
One of these was a mode employed at Albany in the pre- 
paration of the foundation for the capitol. The ground on 
which the structure is built consists of a rather soft blue 
clay, which suffers considerable compression from any 
heav. y weight placed upon it; to obviate any disturbance 
from this cause Mr. MacAlpine first proposed to bore holes 
at equal distances in the clay, and to fill them up with 
sand, forming thereby sand- piles which were practically 
incompressible ; ; but on further consideration it appeared 
to him that these piles might be dispensed with by taking 
the precaution to make the area of the foundation for 
every wall in the structure strictly proportionate to the 
weight which such foundations would have to sustain, so 
that the pressure per square inch of the foundations 
would be equal in every part ; in such a case it was clear 
that though the building would sink somewhat, it would 
all sink equally, and sono damage would be done by the 
unequal settlement of the parts. This was the plan 
that was practically carried out, and it has been found to 
be in all respects successful. 

A still more difficult problem than this, however, is how 
to placea heavy structure on a quicksand which swallows 
up everything ; it is well known that the beds of the 
Ganges and various other rivers in India are composed of 
quicksand, and the question arose in the construction of 
the East India Railway, in what way a bridge could be 
carried across such a river, the bed of which is three 
miles wide. 

The principal of this college, who was at the time one 
of the engineers of the railway, proposed a plan for the 
accomplishment of this object, which it may be useful to 
describe as a guide to others in similar cases. 

The river, though 40 ft. deep during the periodical 


floods, dwindles to a small and and ‘shallow 2 stream at other 








times of the year. The greater part of the bed is at such 
times dry, and the small stream of water which remains 
in the dry season can easily be diverted. It was proposed 
to run a row of sheet- piling of small depth and thickness 
across the river during the dry season, and another similar 
row 40 ft. or 50 ft. higher up the river forming a belt, say 
50 ft. wide from side to side, on which belt the bridge was 
to be built. Perforated pipes were to be forced at short 
intervals into the quicksand, say to a depth of 30 ft. or 
40 ft., and through these pipes a solution of green vitriol 
was to be forced, which would convert the whole mass 
of quicksand to this depth into rock. There was a hill of 
green vitriol or iron barytes near at hand which could have 
been easily utilised for this purpose. 

It appears to be a valuable suggestion, though so far 
little acted upon, to turn intractable soils into rock by the 
injection of an agglutination fluid, when the difficulty 
cannot otherwise be dealt with without great expense. 
Natural sandstones are thus formed by the infiltration of 
fluids containing either iron or lime, and prob: ably a union 
of these substances would be preferable (as in Payne’s 
process for preserving timber) to the use of either ingre- 
dients separately. The different fluids, however, in such 
case should be introduced through separate pipes, as if 
sent through the same pipes the openings would be 
promptly closed by the formation of sulphate of lime or 
gypsum. 

Yours obediently. 
T. P. Hosrecoop. 
College of Practical Engineering, Muswell Hill, London. 


LOSS BY FRICTION IN PUMPING 
EN GINES. 
To THE EpIToR OF ENGINEERING. 

Sir,—I did not intend to notice the merriment of Mr. 
Mair on this subject in your number of March 21st, but 
it seems to have been taken seriously on this side, and one 
of our mechanical journals has called on me by name for 
an explanation. For this, therefore, I would ask the 
courtesy of your columns. 

I fully realised that the method employed in testing 
the performance of the Gaskill engines did not exhibit 
the power lost in overcoming the friction. This was not 
an object of the trial. But in working up the results, it 
was natural to compare the indicated power with the re- 
sistance in the pumps. This comparison showed a dif- 
ferent apparent relation between the two in every case 
examined. The greatest loss from friction shown was a 
little more than 8 per cent., and on the other hand in one 
case the steam pressure fell fully 3 per cent. short of being 
in equilibrium with the water pressure. The average was 
an apparent loss from friction of 2.14 per cent. 

I expressed my disappointment at this result, and offered 
such explanations of the obvious inaccuracy as occurred 
to me, stating in conclusion that, though the loss from 
friction was small, it was a good deal more than that. 
You kindly printed these explanatory remarks in full. 
The opportunity to make a point against us over here 
seemed to your correspondent, however, too good to be 
lost, and so he humorously assumes me to have stated 
that 97.8 per cent. of the indicated power had been 
realised in useful effect. 

If this determination had been proposed as one of the 
objects of the trial, which it was not, I confess I should 
hardly have known how to make it in such a manner as 
to command confidence in the result. 

It would, of course, be easy, by employing eight assis- 
tants, to have taken simultaneous diagrams from the 
steam cylinders, and also to permit the indications to be 
repeated for a number of consecutive revolutions, so as to 
approximate to a correct average of the power exerted 
during the time covered. But the flywheel introduces a 
disturbing element that destroys all certainty. 

The case is quite different from that of pumping against 
a constant head. Here the demand varies in unknown 
amounts every second, and the motion must vary accord- 
ingly. Now power to the amount of 5 per cent. to 10 per 
cent. may easily be expended in accelerating the motion, 
or be exerted by the flywheel in becoming retarded, and 
be scarcely perceived, and not by any means measured or 
known. 

If the loss by friction in this pumping system was re- 
quired to be known with certainty, I think I should 
endeavour to obtain friction diagrams, which if exactly 
retraced would show the motion to be uniform. My ex- 
periments with Porter-Allen stationary engines show the 
loss from friction to be practically constant under all 
loads. The percentage of loss diminishes therefore as the 
load is increased. With a fair load I have realised at the 
brake 91.62 per cent. of the indicated power, and I think 
the proportion utilised in this pumping engine was nearly 
or quite equal to that. 

On one point I must take issue with you. After stating 
that the loss from friction may safely be put down at 15 per 
cent. instead of 2.14 per cent., you add: “This would 
reduce the duty as ee by Mr. Porter, in the pro- 
portion of 97.86 to 85.” 

I think on iedion you willagree with me that this is 
an error. The loss of power from friction affects the 
duty obtained, just as loss of vacuum does, but it has 
nothing to do with the ascertainment of the duty. In 
ascertaining the duty in this case I disregarded the engine 
altogether, and compared the coal burned with the water 
delivered against the pressure. I do not know any other 
way. The ‘result itself, and not the means by which it 
was produced, or the conditions that affected it, was all I 
had to consider. 

One may question whether the water was ‘all delivered, 
as it could not be measured. For the purpose of this de- 
termination loss in tt may be admitted to any 
extent that is asked. The fact remains that the plungers 
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performed their full strokes against the pressure. This the 
diagrams show conclusively. The work doneis measured 
on these diagrams. The indicators agreed with the 

auges. No “appreciable instrumental errors existed, 

Phe : duty was the net work actually done divided by the 
pounds of coal burned. 

I may be permitted to add, that during the past winter 
a trap has been introduced to keep back ‘the full pressure 
of steam in the jackets of this pair of engines, and return 
the water to the boilers, and simultaneously the vacuum 
improved to 135 lb., and the economy improved more than 
10 percent. Linclose a set of diagrams lately sent me 
by the engineer. 














Cuas. T. Porter. 

[We publish Mr. Porter's letter with pleasure, but we 
cannot agree with the remarks in his ninth paragraph, 
Our contention is that if the indicated horse- power in the 
steam cylinders as ascertained by Mr. Porter be taken 
as correct, then the pump horse-power must—from what 
we know of the necessary deductions for the friction of 
pumping engines—have been less than assumed, with the 
result of course that the net duty performed by the 
engines was correspondingly lower also.—Ep. E. 





TRIC LIGHT IN THE DRAWING 
OFFICE. 
To THE Epiror OF ENGINEERING. 

Str,—In the lighting of a drawing office it is of great 
importance to place the lamps in such positions that they 
will not cast shadows from the working edges of T squares, 
set squares, and other tools. If the light is localised over 
every drawing board—as of course it ought to be—this 
condition can be satistied only by supporting each lamp so 
that it may be moved over all parts of the board. A 
pedestal support is seriously in the way, and the right 
plan evidently is to hang the lamp from abov e, but ina 
manner which will leave it 2 deg. of freedom to move 
horizontally. This has been very successfully done in the 
drawing class-room of this college, by a plan suggested 
by my assistant, Mr. Thomas Reid, and shown in the 
sketch. 

An incandescence lamp is carried at the foot of a rod : 
which depends from a small wooden block B. The block 
is hung by two cords ee, ¢! from four points in the 
ceiling, LA ATAS, Each ot "the two cords passes down 
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and up through two vertical holes in the block, the two 
cords crossing each other on its lower face. This 
permits the block to be moved easily to any part of 
a surface as extensive as the spread of the points of 
support in the ceiling, the cords slipping through 
the block as it is moved, while their friction serves 
to keep it from returning of itself after being dis- 
placed. Further, the lamp can be raised or lowered 
by sliding the rod F up or down in the block B, in which 
it is secured by a pinching screw. A small weight at D 
keeps the rod vertical. A stout paper cone over the 
lamp reflects the light downwards and screens the eyes of 
the draughtsman. “The current reaches the |: amp | through 
a double flexible conductor H from a pair of main leads 
W W, which are thick bare copper wires tightly stretched 
across the room from wall to wall above a row of drawing 
tables, and at a height which keeps them clear of the sus- 
pension rods when a lamp is displaced. Each man has 
his own table and lamp and is independent of his neigh- 
bours. The lamps are Swan’s 100 volt, of twenty candles, 
but a smaller power would suffice, as no light is wasted in 
illuminating spaces where it is not wanted. Over other 
tables ranged along the walls the lamps are carried by 
double-jointed brackets ending in collars through which 
rods similar to F slide. The system has been in use for 
some months. Its introduction brought about a very 
striking improvement in the air of the room, which the 
burning of much gas had formerly made almost intoler- 
able. We now have pure air and a far better light. 
J. A. Ewina, 


University College, Dundee, May 3, 1884. 
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LONG COLUMNS AND LIFT RAMS. 
To THE Eniror oF ENGINEERING. 

Sir,—In reply to your correspondent, ‘‘ Novus Homo,” 
we beg to place at the disposal of your readers the follow- 
ing notes respecting rams of hydraulic balance lifts upon 
our principle. 

Case 1. The ram was 34 in. in diameter and protruded 
44 ft. out of its stuffing-box, that being the unsupported 
length. After being forced out 10 ft. it was gradually 
loaded to the amount of 54 cwt. 3 qrs., and then showed 
no apparent deflection or buckling. It was next unloaded, 
run out toits full length, and gauged for straightness, no 
perceptible buckle being found. It has since been run- 
ning regularly, together with five similar ones, with a 
working load of 24 cwt. 3 qrs., at a speed of 100 ft. per 
minute, without visible vibration. 

Case 2. Ram 3} in. in diameter, protrusion 48 ft., 
working load 21 ewt. 1 qr., speed 100 ft. per minute. No 
special test applied, but no vibration is either seen or 
felt. 

Case 3. This was practically a duplicate of Case 1, save 
that the working speed is 150 ft. per min., and that the 
ram has been regularly making an average number of 
forty journeys per hour for twelve months without visible 
vibration. 

Case 4. Ram Jin. in diameter, protrusion 69ft. This ram 
was run out to its full length, and gauged four ways at 
the centre of its length while unloaded. It was then 
gradually loaded till it supported 39 cwt. 1 qr., the gaug- 
ing being repeated at each addition of 2cewt. Throughout 
the experiment no deflection was observed, the ram 
standing up as stify at the end as at the commencement 
of the trial, The load was then reduced to 32cwt. <A 
light was placed at the centre of the length of the ram, so 
that the shadow of the ram was thrown upon one of the 
walls of the well hole, and so situated that any vibration 
of the ram would be reproduced in the shadow three times 
exaggerated. The edge of the shadow when at rest was 
then marked on the wall, and the lift set to work ata 
speed of 120 ft. per minute. The maximum movement of 
the shadow was under fin. The vibration of the ram 
therefore scarcely exceeded ,); in. 

These results were considered so satisfactory, that it 
was decided to give the same diameter, 5 in., to another 
ram with 80 ft. protrusion, working load 28 cwt. This 
has not yet been started. In all the above cases the loads 
given include the cage. The rams are all of solid steel, 
either Siemens or Bessemer. It will be of course under- 
stood that such results as those quoted depend largely 
upon the design of the joints, and the care with which they 
are fitted. Another important element is the fitting of 
the cage to its guides. The latter should be as near the 
mathematical line as possible, and the clearance should 
be nil. 

The above notes are the results of such observations as 
could be made under ordinary commercial conditions, and 
do not pretend to scientific accuracy. They are, however, 
useful, inasmuch as they show that acolumn of steel with 
a length equal to from 160 to 180 diameters, is perfectly 
trustworthy to carry a considerable moving load, even at 
high speeds. 

Permit us to say, in conclusion, that the forgoing data 
were collected by Messrs. Archibald Smith and Stevens, 
who also manufactured and erected all the lifts referred 
to. 

Weare, Sir, yours faithfully, 
STEVENS AND Mavor. 
()ueen’s-road, Battersea, May 17, 1884. 






TIMBER. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 6th of May, Sir J. W. 
Bazalgette, C.B., President, in the chair, the paper read 
was ‘*On the Antiseptic Treatment of Timber,” by Mr. 8. 


Bb. Boulton, Assoc. Inst. C.E. 

The author commenced by referring to a paper by his 
late partner, Mr. H. P. Burt, Assoc. Inst. C.E., on the 
subject of timber preserving, which had been read at 
the Institution in 1853. Since that date the use of anti- 
septics for the treatment of timber had greatly increased. 
The process called creosoting, or the employment of 
the heavy oils of coal-tar, had almost entirely displaced 
the other methods, whilst the manufactures connected 
with the residual products of gasmaking, from one of 
which residuals the creosote oils were derived, had ex- 
perienced an enormous development. The author’s con- 
nexion, during thirty-four years, with this group of in- 
dustries enabled him to offer the results of some personal 
experience and research, which he presented, together with 
those arrived at by other investigators. 

An historical description of the antiseptic treatment of 
timber was preceded by a few notes on the methods pur- 
sued by the ancients for the preservation of wood and 
other perishable materials. The ancients were well 
acquainted with the manufacture and use of many kinds 
of oils, tars, and bitumens ; and frequently used them for 
the preparation of wood, with respect to which some 
notable instances were cited. The methods employed 
by the Egyptians in embalming their deal were dwelt 
upon at some length, and the author endeavoured to 
elucidate some discrepancies in the descriptions of these 
rocesses, as recorded by Herodotus and Diodorus Siculus. 

he researches of Pettigrew were alluded to, particularly 
his interesting experiment upon the heart of a mummy, 
which, after 3000 years’ preservation, began immediately 
to putrefy, when the antiseptic substances were removed 
by maceration. This appeared to prove that no chemical 
transformation had taken place, but that the long immunity 
from decay had been the result of the abiding presence of 
the antiseptic. 

The growth of theories upon the causes of putrefaction 
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was traced down to the commencement of the present 
century, reference being made to the ‘‘ Phlogiston,” and 
other exploded theories ; also to the opinions of Macbride, 
Sir Jno. Pringle, Sir Humphry Davy, Thomas Wade, 
and others, and to their suggestions upon timber preserv- 
ing. The progress of timber preserving during the rail- 
way era, and particularly between the years 1838 and 
1853, was described with especial reference to the com- 
petition between the four most successful of the processes. 
These four consisted in the employment of corrosive sub- 
limate, sulphate of copper, chloride of zinc, and heavy 
oil of coal-tar, which had been patented in England re- 
spectively by Mr. J. H. Kyan, Mr. J. J. Lloyd Margary, 
Sir William Burnett, and Mr. John Bethell. 

The distinction was pointed out between the real 
creosote, a product derived from the distillation of wood, 
but which had never been employed for injecting timber, 
and the so-called creosote which had been so successfully 
used for that purpose ; the latter being a heavy oil pro- 
duced from the distillation of gas-tar. The theory that 
certain antiseptics preserved timber by coagulating the 
albumen, and by forming insoluble combinations with the 
woody fibre, had been advanced on behalf of all the four 
processes alluded to. But in spite of some acknowledged 
success, the Kyanising, Margarysing and Burnettising 
systems were not found to be so durable in their effects 
as creosoting. Indeed the salts of metals were gradually 
washed out of timber exposed to the action of water. 
On the other hand, the success of the creosoting process 
became completely established. 

In order to show the process of manufacture of the 
creosote oils, a short description was given of the ordi- 
nary methods of tar distilling. Coal-tar, a black viscous 
substance, was a residual product of gasmaking. It was 
split up by a preliminary process of distillation into three 
groups of substances, namely : 

1. Oils lighter than water, containing the naphthas, 
benzoles, toluols, and other bodies, from some of which 
the aniline dyes were manufactured. This series of oils 
has never been used for timber preserving. 

2. Oils heavier than water; the dead oils or creosote 
oils of the timber yards. These oils contained a great 
variety of different bodies, the properties of some of which 
were described, including carbolic acid, cresylic acid, 
naphthalene, anthracene, crysene, pyrene, quinolene, 
leucoline, acridine, cryptidine, &c. 

3. Pitch, the residuum of the distillation. 

The creosote oils varied in their characteristics in dif- 
ferent districts, according to the nature of the coal used 
in the gas works, and to the varving temperatures at 
which the coal was carbonised. The type of creosote 
called ‘* London oil,” made from the tars derived from 
the coal of the Newcastle district, was contrasted with 
the so-called ‘‘ country oil,” typical of the product from 
the tar of the midland and other coals. The former con- 
tained less of the carbolic and cresylic acids than the 
latter, but more of the semi-solid substance, which solidi- 
fied within the pores of the timber, and more of the anti- 
septics which did not volatilise, except at exceedingly 
elevated temperatures. The history of the controversy 
as to the respective merits of the two types of creosote 
oils was fully gone into. The carbolic and cresylic acids 
had been recognised as potent antiseptics; their presence 
appeared to arrest the action of al] destructive germs, and 
the lighter and thinner country oils, which contained a 
comparatively large percentage of those tar acids, had 
therefore been preferred by many. The opinion of Dr. 
Letheby to that effect was recorded. 
were cited the opinions and practice of the introducers of 
creosoting and of the earlier operators in that process, 
who used in preference the heavier types of creosote ; and 
the early success of that creosote, both in England and in 
tropical countries, appeared to confirm their judgment. 
A number of experiments were then alluded to, stretching 
over a long series of years, and conducted by investigators 
in this and in other countries, for the purpose of ascer- 
taining which of the component portions of the creosote 
oils were the most durable and efticient agents in preserv- 
ing timber. The results of these experiments appeared 
to show that it was not to the tar acids, but to the heavier 
and least volatile portions of the creosote, and to those 
bodies which solidified within the pores of the timber, 
that the most durable results should be attributed. This 
apparent anomaly was explained by reference to numerous 
eminent authorities upon carbolic acid, who, whilst ex- 
tolling its action as a most useful and powerful antiseptic 
for sanitary and surgical purposes, were in general agree- 
ment as to its possessing the following characteristics : 
That it was exceedingly volatile at ordinary temperatures, 
that it was readily soluble in water, and that its combi- 
nations with other bodies, including albumen, were not 
stable. It would therefore readily evaporate from timber 
exposed to the heat of the sun, especially in warm 
climates, and it would be washed out of timber in contact 
with water. The author’s personal experience and ex- 
periments fully bore out the conclusion that the use of 
the heavier and least volatile portions of the creosote oils 
should be encouraged, and that from them the most 
durable results might be expected. Moreover, it was 
pointed out that recent investigators had discovered in 
these heavier oils bodies which, if perhaps less potent, 
were more durable in their antiseptic effects than carbolic 
acid. By judicious selection and admixture, both London 
and country oils could be usefully employed. 
and bone oil, however, and other oils lighter than water, 
should be excluded. 

The modern germ theory was discussed in its relation 
to timber preserving, and was believed by the author to 
be a more practical explanation of the action of antisep- 
tics upon wood than the older theories, as to the coagu- 
lation of albumen and the formation of insoluble com- 
pounds, With respect to al] bodies which had been ex- 
tensively used for timber preserving, their durable results 
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appeared to bein an inverse ratio to their volatility in 
the atmosphere and their solubility in water. The germ 
theory constituted a severe but salutary test in choosing 
antiseptics for the treatment of wood. In the author's 
opinion the substances preferred should be not only ger- 
micides but germ-excluders ; those being the best which 
were least soluble in water, least volatile in air, and 
most capable of becoming solid within the pores of the 
timber. 

A description followed of the various kinds of appa- 
ratus which has been in use during the present century 
for injecting timber with antiseptic liquids. The paper 
concluded with some remarks upon the subject of the 
hygrometric condition of timber at the time of injection, 
failures having repeatedly arisen owing to the timber 
being too wet at the time of creosoting. The author 
dwelt upon the importance of this subject, describing also 
his experience with various methods of getting rid of 
superfluous moisture artificially, and of a process which 
he had recently inaugurated, by which this result could 
be obtained in the creosoting cylinder itself, without 
injury to the timber. 

The paper was illustrated by diagrams showing the 
most important products derived from coal, and the 
apparatus for coal-tar distillation and timber-preserving ; 
also by tables, giving the properties of coal-tar products 
and other substances of timber-preserving specitications, 
and of more than one hundred references to various 
authorities upon the topics alluded to in the paper. 








TRIAL TRIPS AND LAUNCHES. 

On Monday, the 12th inst., Messrs. A. M‘Millan and 
Son, Dumbarton, launched the Troop, an iron sailing 
ship of 1570 tons gross register, built to the order» 
Messrs. Troop and Son, of St. John, New Brunswick, and 
the first iron sailing ship ever yet built for North American 
owners. Messrs. Troop and Son are the largest ship- 
owners in North America, their fleet consisting of about 
forty sailing vessels. 


With the same tide Messrs. Blackwood and Gordon, 
Port-Glasgow, launched the Adeh, a handsome paddle 
steamer of about 450 tons gross register, built to the order 
of Rajah Brooke, of Sarawak, and intended as a despatch 
and passenger vessel on the Borneo coast, in conjunction 
with the other vessels belonging to his highness. She 
measures 156 ft. by 25 ft. by 9 ft. to upper deck, and she 
is being fitted with compound surface-condensing paddle 
engines of 70 horse-power nominal, the cylinders being 
20in. and 37in. in diameter, respectively, with piston 
stroke of 48in. She will be thoroughly equipped with all 
| the latest improvements, and a high rate of speed is ex- 
pected out of her. 

On Monday the 12th inst., there was launched from the 
yard of her builders, Messrs. Raylton, Dixon, and Co., the 
last of four small steam vessels which they have built as 
carriers for the fishing trade, to bring the take of the traw- 
ling fleet from the fishing stations into Billingsgate Market. 
The sizes of these boats are 138 ft. over all, 21 ft. beam, 
and 11 ft. 7in. depth of hold. They will be fitted with 
engines of 50 horse-power by Messrs. Blair and Co., 
Limited, of Stockton, which will give them a speed of 
about twelve knots at sea. They are especially adapted, 
in the arrangement of the holds, for carrying ice out to the 
fleet, and stowing fish in boxes in the hold for return, the 
sides being protected by a double lining of non-conduct- 
| ing material so as to exclude heat and preserve the fish 
fresh for the market. These vessels have been named re- 
spectively Energy, Industry, Perseverance, and En- 
deavour. 





On the 14th inst., at the Park Shipyard, Whiteinch, 
Glasgow, Mr. W. B. Thompson launched a finely 
modelled four-masted iron sailing ship of 2150 tons, 
named the Craigburn. She measures 304 ft. by 42 ft. 
2 in. by 24 ft., and has been built forthe ‘‘ Burn” Line of 
Indian and Pacific traders owned by Messrs. Robert 
Shankland and Co., Greenock. 


An iron screw tug steamer named the Moleque, and 
measuring 64 ft. by 12 ft. by 7 ft., was launched by Mr. 
W. S. Cumming, Blackhill Dock, near Glasgow, on the 
15th of May. She is intended for towing purposes at 
| Pernambuco, South America, and is being supplied by 
Messrs. Hutson and Corbett, Glasgow, with engines of 
{100 horse-power indicated, the cylinders being 11 in. 
and 20 in. in diameter, respectively, with piston stroke of 
18 in. 


The screw steamer Slaney, of the following dimensions, 
viz., 180 ft. long, 27 ft. broad, and 123 ft. depth of hold, 
was successfully launched from the works of Messrs. 
William Allsup and Son, of Preston. She has been built 
to the order of Mr. John Bacon, of Liverpool, and is now 
being fitted with compound engines of 100 nominal horse- 
power, with an extra large steel boiler, from drawings and 
specifications by Mr. Joseph R. Oldham, of Liverpool. 





TWICKENHAM SeEwaGeE Works.—Messrs. Hayward 
Tyler and Co. have just contracted for the supply and 
erection of a third pumping engine at the sewage works 
of the Twickenham Local Board under the direction of 
Mr. H. M. Ramsay, the surveyor to the Board, and Mr. 
Jas. Mansergh, their consulting engineer. In 1879 the 
same firm erected two large engines with pumps to raise 
about 1,500,000 gallons per day to a height of 60 ft. or 
| 100 ft. if required ; and we understand that since their 
first starting, these engines and pumps have worked most 
satisfactorily, in spite of exceptional demands made upon 
i their powers during some of the wet seasons. 
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TRAMWAY LOCOMOTIVE. 
CONSTRUCTED BY THE FALCON ENGINE AND CAR WORKS CO., LIMITED, LOUGHBOROUGH; FROM THE DESIGNS OF MR. N. SCOTT RUSSELL. 


(For Description, see Page 455.) 
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FLOODS IN THE MISSISSIPPI. 

OnE of the most instructive chapters in the science 
of hydraulic engineering is that which relates to 
the history of the improvement of the Mississippi 
river during the last ten years. In 1874 the ques- 
tion of opening the mouth of the Mississippi to the 
commerce of the world had become so pressing, 
and all previous plans for its amelioration had 
proved so futile, that Congress authorised a com- 
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mission of military engineers to propose a solution. 
This commission reported in 1874 in favour of the 
construction of the Fort St. Philip canal to connect 
the river about forty miles above its mouth, by a 
canal six miles long, with the deep water of the 
Gulf of Mexico. Mr. Eads antagonised this scheme, 
and declared that the proper way of surmounting 
the difficulty was to control the outflow of the river 
by jetties, and make its own current dredge out a 
deep channel for the commerce of the valley. All 
the rivers and harbours works were at that time 
under the direction of the Engineer Corps of the 
army, and this corps opposed with all its influence 
the proposal of Mr. Eads. The result was a long 
and somewhat bitter scientific discussion of the 
relative merits of the canal plan and the jetty 
system. The canal plan was supported by the 
States most directly interested in the improvement, 
and by the various commercial and mercantile cor- 
porations in the valley of the Mississippi, and 
although Mr. Eads proposed to secure a navigable 
depth of water of 20 ft. before demanding any pay- 
ment from the Government on account of the work, 
the canal advocates carried their Bill in the House 
of Representatives, and an appropriation of eight 
million dollars was voted to commence the construc- 
tion of the canal. But the arguments of Mr. Eads 
had such force with the Senate committee that the 
Bill was defeated in the Senate, and a second com- 
mission, composed of three civilian engineers and 
three military engineers, and one member of the 
Coast Survey, was authorised to examine and re- 
port upon the subject at the next session of Con- 
gress. Their report was in favour of the jetty 
system, and a Bill was then passed authorising Mr. 
Eads to deepen the South Pass, a much smaller one 
than the one which he desired to improve, but 
which this commission recommended. 

During the progress of this work, the controversy 
respecting the scientific principles involved in the 
jetty system was vigorously carried on by many 
ofticers of the Engineer Corps and others, who held 
views contrary to those advanced by Mr. Eads. 

As the works at the mouth of the river began to 
show favourable results, the necessity for improving 
the river itself became more and more pressing, and 
the scientific controversy, which was at first con- 
fined to the question of the jetties, soon extended 
and embraced the whole river. Mr. Eads urged, 
by means of essays in the leading journals and 
addresses delivered at the chief cities along the 
river, the extension of the same method of treat- 
ment for the whole river, through its alluvial basin, 
which he was applying so successfully at the mouth. 
In reviewing the controversy of that period, it is 
interesting to note the importance which Mr. Eads 
attached to an apparently insignificant phenomenon 
which, so far as we know, but few scientists or 
engineers had ever before referred to as the con- 
trolling principle by which the most important 
phenomena of silt-bearing streams are governed. 
This is the sensitive relation which, as Mr. Eads 
maintained at that time, existed between the 
quantity of matter carried in suspension in the 
water, and the velocity of the current of the river. 

The improvement of the Mississippi through its 
alluvial basin is one of the most stupendous pro- 
blems in hydraulic engineering that was ever un- 
dertaken by man. It involves not only the rectifi- 
cation of the navigable channel of 1300 miles of one 
of the largest rivers in the world, but the control of 
its immense floods, ranging from 40 ft. to 52 ft. in 
height, and the securing of more than 30,000 square 
miles of exceedingly rich alluvial lands against over- 
flow, and also the opening of a territory twenty- 
five times as large as Great Britain to the com- 
merce of the world, through its only natural outlet 
into the Gulf of Mexico. The plan which Mr. 
Eads outlined in 1874, in his letter addressed to 
Senator Windom, chairman of the Committee on 
Transportation Routes to the Seaboard, and which 
he urged with so much persistence until its final 
adoption by the Government in 1880, was one 
which he claimed at the time would, when carried 
out, not only establish a deep and permanent low- 
water channel from the sea into the heart of the 
continent, but would also simultaneously so lower the 
floods of the river as to make it almost unnecessary 
to protect with levées the enormous area which was 
subject to inundation. 

All other plans for the improvement of the river 
had been directed either to the correction of its 
low-water channel or the protection of its borders 
from overflow, while that which Mr. Eads proposed 
was a correction of its high-water channel. In the 





letter referred to he said: ‘‘The popular theory 
advanced in many standard works on hydraulics, to 
wit, that the erosion of the banks and bottoms of 
streams like the Mississippi, is due to the friction or 
impingement of the current against them, has 
served to embarrass the solution of the very simple 
phenomena presented in the formation of the delta 
of the Mississippi, because it does not explain why 
it is that, under certain conditions of the water, it 
may develop with a gentle current an abrading power 
which, under other conditions, a great velocity can- 
not exert at all. A certain velocity gives to the 
stream the ability of holding in suspension a propor- 
tionate quantity of solid matter, and when it is thus 
charged it can sustain no more, and hence will 
carry off no more, and therefore cannot then wear 
away its bottom or banks, no matter how directly 
the current may impinge upon them.” ‘‘ The 
Mississipi,” he said, ‘‘is simply a transporter of 
solid matter to the sea, by far the greatest portion 
of which is carried in suspension. The amount of 
this matter, and the size and weight of the particles 
which the stream is enabled to hold up and carry 
forward, depend wholly upon the rapidity of the 
stream, modified, however, by its depth.” He held 
that the sensitive relation which exists between the 
sediment and the velocity of the current gave the 
river the power of altering its slope of surface, so as 
to attain a higher velocity ora lower velocity, accord- 
ing to its necessities. This declaration was empha- 
tically denied in a letter published soon after by 
General Humphreys, chief of the United States 
Engineers. In this letter General Humphreys 
asserted, *‘ This statement is in direct conflict with 
the results of long continued measurements made 
upon the quantity of earthy matter held in sus- 
pension by the Mississippi river at Carrollton, New 
Orleans, and at Columbus, twenty miles below 
the mouth of the Ohio, one of the chief objects of 
which was to determine this very question whether 
any relation existed between the velocity and 
the quantity of earthy matter held in suspension. 
These results prove that the greatest velocity does 
not correspond to the greatest quantity of earthy 
matter held in suspension. On the contrary, at 
the time of the greatest velocity of current at Car- 
rollton the river held in suspension but little more 
sediment per cubic foot than when the velocity 
was least.” 

Generals Humphreys and Abbot had spent 
several years in a study and investigation of the 
Mississippi river, with a view to the protection of 
its alluvial delta from inundations, and they had 
made careful measurements at two places a thou- 
sand miles distant from each other throughout a 
period of two or three years. The report of their 
survey, published twenty-five years ago, was very 
elaborate and comprehensive ; it was extensively 
translated into foreign languages, and it is ranked 
as a high authority on hydraulics. The declaration 
that careful experiments had proved that no such 
relation existed between the velocity and the 
quantity of solid matter carried in suspension, 
no doubt largely influenced the engineering pro- 
fession to accept this error as truth. Mr. 
Eads, in an article published in Van Nostrand’s 
Engineering Magazine in 1878, explained the 
cause of the error into which Humphreys and 
Abbot had fallen in making this statement, and 
from the tables of results of their own measure- 
ments, he proved conclusively that such relation 
does exist.* The recent report of the Mississippi 
River Commission, who are charged with the im- 
provement of that river, sets this question appa- 
rently at rest for ever. 

The following extract from the article in Van 
Nostrand’s Engineering Magazine clearly sets forth 
the importance of this relation in controlling the 
phenomena of the river: ‘‘The inclined plane 
formed by the surface of the river from the high- 
lands down to the sea is called its slope. The 
intensity of degree of force exerted by the water 
in its passage depends upon the steepness of 
this slope. The amount of the force depends upon 
the mass or volume of the water and upon its 
velocity, the current being the result of the slope. 
The friction of the bed is the chief element which 
retards the current. The slope, the volume, and 
the friction are, therefore, the chief agents which 
determine the speed of the current. Others modify 
it somewhat, but they need not be considered here. 

‘* Now, if the reader will bear in mind that the 
water is charged with sediment according to its 


See Van Nostrand’s Engineering Magazine, vol. xix., 





1878, page 211. 
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velocity, and that it flows through a bed of precisely 
the same kind of material it is carrying in sus- 
pension, and that if its velocity is increased, it will 
take up a greater charge from its own bed, or if its 
current be slackened it will drop some of its charge 
in the channel, and add to its bed, he will under- 
stand the important part which the speed of the 
current performs in the problem. Through the 
whole alluvial basin from Cairo to the sea, the river 
must discharge as much sediment into the sea and 
over its banks, as its tributaries pour into it. If it 
discharged less, its channel would shoal up, and its 
slope be steepened by the excess received from its 
tributaries. 

‘* Tf it carries more to the sea than is brought 
down into it from the tributaries, the excess dis- 
charged must be taken out of its own channel, and 
this would deepen it and lower the slope. From 
this it is evident that there must be some means by 
which nature adjusts the speed of the current to 
suit the needs of the river. 
relation which exists between the rate of current 
and the quantity of sediment carried in the water. 
If the velocity be too great, the deepening of the 
bed follows. 
becomes less rapid. If the velocity, on the con- 
trary, be too slow, deposition in the channel con- 
tinues to take place until the river bottom is raised, 
and the slope steepened, and a higher velocity is 
produced. These are the inexorable results of the 
relation between the current and its burden. 

“‘The river’s slope, being the surface of the 
water, determines the height of the levels, and is, 
therefore, the vital question in the reclamation of 
the lands from overflow. 

‘* We see how the current alters the slope by 
the opposite processes of deposit and scour. We 
want to lower the slope to prevent overflow. When 
the current is too rapid, deepening is the process 
nature sets up in the bottom of the river, and 
gradually the slope is reduced, and a normal 
current succeeds. To reduce the slope, we must 
temporarily increase the current. This can be 
done in two ways. Friction of the bed is the 
element which retards the velocity ; where the 
river is excessively wide, it will have more fric- 
tional resistance to overcome, and must there have 
a steeper slope. If we reduce its width at such 
place, the first effect will be an elevation of surface 
above. This will create a rapid current through 
the narrowed part, and it will be deepened there, 
and the elevation of surface above will then subside, 
but the current will still continue to be rapid, 
because the narrow and deep form of channel 
created will have less friction than the former wide 
one, andthe rapid current will, therefore, continue 
to deepen the bed, until the original slope is so 
lowered, that the current through the contracted 
channel is gradually reduced to the normal rate 
again. When this is done it will be found that the 
flood line or slope has been permanently lowered at 
that locality. This necessarily leaves the slope 
steeper immediately above the locality thus treated, 
and this induces a more rapid current, and conse- 
quent deepening of the bed, and lowering of slope 
still higher up. Inthis way the alteration of slope 
at one locality ultimately extends up to the head 
of the alluvial district. Of course this could not 
occur unless the most sensitive relation existed 
between the rate of current and the quantity of 
sediment suspended by it. Nor could it occur 
except where the bed of the river is formed of the 
same materials which it carries in suspension, or of 
materials easily eroded or moved by the current. 

‘*¢ Another way to lower the slope is to increase 
the volume of water in the channel, because friction 
does not increase in equal ratio with the volume. 
The greater is the volume, the lower is the slope, 
is a lesson taught by every part of the river, and 
by every outlet and bayou in the alluvial basin. 
This is because the proportion of friction to volume 
becomes less as the volume is increased, and there- 
fore, if the volume is increased, a lower slope will 
produce the normal rate of current, or that rate 
which will carry its charge of sediment to the sea 
without either loss or gain. It is impossible to main- 
tain permanently any greater rate of current than 
will suffice to do this in any sediment-bearing river 
in the world through its alluvial district. Bayou 
Atchafalaya at Red River carries a portion of the 
Mississippi to the sea with a fall of over 6 in. 
per mile, while the main river pursues a pathway 
more than three times as long, with a fall of less 
than 2 in. per mile. The greater friction in the 
smaller channel alone prevents a high rate of cur- 
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rent through it. Its slope has been adjusted to 
maintain the rate required to discharge its waters 
and their earthy burden without injury to its own 
channel. If it were closed, and its waters were 
compelled to flow in the main river, the first result 
would be an elevation of the surface, and a more 
rapid current. A deepening of the bed would 
follow this, and a lowering of the slope would be 
the permanent result. 

‘* Lower levées would, of course, then be prac- 
ticable. This teaches us that if we wish to lower the 
floods and deepen the channel we must close the 
outlets and crevasses, and convey all of its waters 
through one channel to the sea. Humphreys and 
Abbot tell us precisely the contrary.” 

We believe that the plan for the improvement of 
the Mississippi river now being carried out, is the 
first one ever applied to a river which recognises 
the importance of this relation between the velocity 
and the sediment. Friction being the great retard- 
ing element of the current, and increasing directly 
as the surface over which the current flows increases 
in width, it follows that the wide places of a river 
will be more sluggish in current until the river has 
deposited part of its burden there with the effort 
to increase its slope and attain that velocity which 
is necessary to carry the sediment without further 
loss to the sea. These wide places constitute, there- 
fore, disturbing elements, because, when the floods 
subside and the waters fall, they are really natural 
dams across the channel, dividing the stream into 
so many deep pools and rapids. The argument of 
Mr. Eads was that it was absolutely necessary to 
bring the high-water banks of the river to a com- 
parative uniformity of width to prevent the shifting 
of the channel and the caving of the banks, and 
that, in doing this, the friction of the bed would be 
greatly decreased, a more rapid current would 
ensue in consequence through these corrected 
places, and a lowering of the flood slope of the 
river would follow. The problem before the 
Mississippi River Commission, when it met in 1880, 
was to determine the effect of the closure of over 
100 miles of gaps through the levées between the 
mouth of the Ohio and the Gulf of Mexico, all or 
nearly all of which had been opened for sixteen 
years after the war. The commission accepted the 
principles to which we have referred as being cor- 
rect, that an increase of volume in the river would 
have a tendency to deepen its bed and to lower its 
tlood slope, and, consequently, to improve its 
channel. 

Great jealousy existed in Congress regarding the 
building up of the levées in the south for the pur- 
pose of protecting the lands, and it is quite likely 
that at no time would it have been committed to 
the policy of repairing and maintaining the levées 
for this purpose alone. Fortunately for the owners 
of the overtlowed lands, nature established the law 
that the larger the volume of the water flowing in 
the river the larger would be the channel for navi- 
gation. The improvement of the navigation was 
what the Government was determined to strictly 
adhere to; but an increase of volume which was 
accomplished by closing the gaps in the levées 
brought with it a lowering of the slope, which was a 
direct benefit to the riparian owners. The question 
of the extent to which the navigation would be 
benefitted by the retention of the flood volume of 
the water was one, however, as to which the Com- 
mission itself was in great doubt; and evidently a 
majority of the Commission were not at first in 
favour of the proposition to close the gaps as a 
means of benefitting navigation. About the same 
time a highly important discharge of the river was 
just about taking place through what is known as 
the Atchafalaya, near the mouth of Red River, 240 
or 250 miles from the sea. This bayou reached the 
sea level by a much shorter route than the main 
stream, and it consequently had—as mentioned in 
the quotation from Mr, Ead’s article which we have 
given above—a much steeper slope of surface. It 
had, besides, been covered for several miles with a 
raft of timber and drift wood which had accumulated 
upon it, and through which its current had to 
struggle to get to the sea. This greatly retarded 
the stream, and the latter was, of course, not able 
to transport more sediment than was due to its 
velocity. But afew years previously the Govern- 
ment was appealed to for the removal of this raft; 
and after its removal the velocity of the stream was 
greatly increased and it began rapidly to enlarge. 

Red River emptied into the Mississippi in a 
large bend just about the mouth of the Atcha- 
falaya, and a score of years ago or more the 








upper and lower parts of this bend, by the eay- 
ing of the banks, came so close together that 
what is called a ‘cut -off” occurred, or a 
straightening and shortening of the river, by which 
this bend, some fifteen or twenty miles in length, 
was cut off from the main river. The upper end 
of the bend soon silted up and became closed, 
except in seasons of high floods, while the lower 
end was kept open by the discharge from Red 
River. When the Atchafalaya began to increase 
its discharge, however, the waters of the Red 
River poured down through it, and found their 
way direct to the sea, the effect being that the 
main stream of the Mississippi River was deprived 
of one-sixth of its volume. The Commission in 
1882 seriously contemplated the propriety of per- 
manently separating the waters of the Red River 
from the Mississippi, and stated in its report that 
its members were not determined as to the value of 
levées as a factor in the improvement of the navi- 
gation, and therefore desired further study of the 
subject before recommending the closure of the 
gaps in them. These suggestions were strenuously 
opposed by Mr. Eads, who was then a member 
of the Commission, in a minority report in which he 
was sustained by the subsequent action of Congress, 
1,300,000 dols. being applied for the closure of the 
gaps, and a clause being inserted in the Act  pro- 
viding for ‘* deflection of the waters of the Missis- 
sippi and Red River from the Atchafalaya.” This 
latter clause was, however, disregarded by the Com- 
mission. 

In the minority report just referred to, Mr. Eads 
urged the closure of the Atchafalaya, and the repair 
of the levées as being directly in the line of bene- 
fiting the navigation of the river. He pointed out at 
the time the fact that, if the river was permanently 
deprived of this enormous amount of its flood 
volume, the deposits would form’in its channel below 
the mouth of Red River, by which its flood line 
would be steepened and its floods raised, and that 
this deposition would continue to increase year 
after year until the slope would be raised at Red 
River several feet, and the injury would extend up 
above that point. 

At the same time that the floods of Red River 
were going down the Atchafalaya, large gaps existed 
in the levées within a distance of 100 miles above 
the mouth of Red River, by which one of the 
great basins called the Tensas was flooded, and the 
waters passing through the crevasses in the levées 
and through the Tensas basin, found their outlet 
also through the Atchafalaya, so that in 1882 there 
was not simply a loss of one-sixth of the volume 
of the Mississippi at this outlet, but a large 
amount of additional flood water from the river 
itself also passed through this basin. At the 
same time, the large volume of the Atchafalaya 
had lowered its surface slope, by which a fall of 
5 ft. or 6ft. between the Mississippi River and the 
mouth of the Atchafalaya in a distance of about 
seven miles had occurred, causing, during the 
highest flood, an immense amount of the Mississippi 
water to pass directly out into the Atchafalaya. It 
is quite possible that at the present time there is 
not less than one-fourth of the volume of the 
Mississippi in flood time discharged through the 
Atchafalaya. The outlets existing in the levées in 
the upper reaches of the river were pretty effectively 
closed, but those in the Tensas basin and the 
Atchafalaya remained open. The result, as shown 
by the last report of the Mississippi River Com- 
mission, bears striking proof to the correctness of 
the predictions made by Mr. Eads, and of the 
soundness of the theory upon which the plan of 
improvement has been based. Although the flood 
this year has been enormous, it passed through the 
upper portion of the river where about one hundred 
miles of gaps had been closed, without harm, At 
Plum Point Reach, about twenty miles in length, 
one of the worst places on the river, and which was 
selected for correction, and where 5 ft. only was to 
be found in low water, there has been nothing less 
than 12ft. throughout the season. Plum Point 
Reach is about sixty miles above Memphis. 

Mr. Taylor, one of the members of the Missis- 
sippi River Commission, in an address delivered at 
St. Louis in January of this year, says: ‘‘ The Yazoo 
front is now substantially closed, as is also a good 
part of the Tensas. The good effects of the con- 
centration of water thus produced are already ap- 
parent. Itsent the flood of 1883 from Vicksburg 


to Red River in undivided volume, and with such 
velocity and power as to scour out the channel with 
marked effect. 


The least depth reported between 
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those two points during the past season was 104 ft. 
... » Plum Point Reach embraces eleven bars, 
some of them, heretofore, among the worst on the 
river. It contains five chutes which are to be 
closed, varying from 600 ft. to 3400 ft. in width. 
.... The effect produced by these structures has 
exceeded all anticipations. The quantity of earth 
which has been deposited by means of the permeable 
dykes is enormous. The deepest fill in any one 
place is 35 vertical feet. In Elmot chute there has 
been an average fill of 64 ft. distributed over an area 
of 500 acres ; in upper Osceola chute, an average of 
54 ft. distributed over 240 acres ; in lower Osceola, 
3 ft. distributed over 70 acres; and in Bullerton 
7 ft. distributed over 250 acres. While the closure 
of these chutes is, as yet, only partially complete, it 
has produced a large concentration of water in the 
main channel, which has been followed by marked 
and gratifying results. The bars which formerly 
obstructed navigation have been cut down from 6 ft. 
to 10 ft. throughout the reach. The last season 
was one of unusually low water, the lowest within 
ten years. In other parts of the river 5 ft. or 6 ft. 
depths were not uncommon, but here was a 12 ft. 
channel throughout the season. Lake Providence 
reach contains eleven bars and nine chutes, in seven 
of which permeable dykes have been built. Its im- 
provement, as now projected, comprises the revet- 
ment of seven caving banks varying from 14 miles 
to eight miles in length, and making a total of 224 
miles. In Skipwith chute a fill of thirty vertical 
feet has occurred, and the total fill in that chute 
measures 10,300,000 cubic yards. In Stack Island 
chute a fill of forty-seven vertical feet has been 
secured since last September. In Baleshed chute 
5} miles of permeable dyke have been built, and 
the deposit produced measures 33,000,000 cubic 
yards, The aggregate deposits in the Lake Provi- 
dence chutes cover over three thousand acres. The 
building up of such areas of solid land from particles 
as minute as a pin point, carried by flowing water 
and laid down a speck at a time, is a phenomenon 
which fairly staggers the imagination. By means 
of these works a channel depth of 15 ft. was main- 
tained in Lake Providence reach during the low 
water of the last season.” 

After this vivid account of what has occurred, the 
following quotation from Mr. Eads’ paper in Vain 
Nostrand’s Engineering Magazine of 1878 seems pro- 
phetic : ‘‘If the quantity of suspended sediment is 
regulated by the current, then it is entirely practi- 
cable to lower its flood line or slope, and deepen its 
channel by simply constructing light willow or brush 
dams during low water on the shoals which are then 
dry, or nearly so, at the various wide places in the 
river where the bars always exist. In this way the 
high-water channel would be brought to a compara- 
tive uniformity of width by gradually encouraging, 
from year to year, the deposition of sediment over 
the wide expanses ; and this uniformity of width 
would produce a uniformity of depth which, in 
turn, would insure a uniformity of current ; and 
this would practically stop the caving of the banks. 
A uniformity in the width of the high-water banks 
would do more, however, than all this, for it would 
lower the flood line and practically dispense with 
the use of levées in protecting against overflow an 
area equal to the State of Indiana.” 

The works at the mouth of the Mississippi were 
chiefly constructed with willows, and, relying upon 
the existence of this sensitive relation between the 
sediment and the velocity, Mr. Eads erected porous 
willow dams or screens across such portions of the 
stream as he desired to have silted up and made 
into new land. We learn from Corthell’s history of 
the jetties that, in one season of flood, deposits 
averaging 12 ft. and 14 ft. were made by this means. 
This system, introduced nine years ago at the 
mouth of the Mississippi River, is now universally 
adopted throughout the whole valley of the Missis- 
sippi in the improvements which are being executed; 
and its results at Lake Providence, as described by 
Mr. Taylor in his address, are truly amazing. 
Unless such direct relation existed between the 
current and the velocity, it would be simply im- 
possible that such slight checking of the current 
should cause such wonderful results. 

Two other errors into which Humphreys and 
Abbot fell have been thoroughly exposed by the 
Commission. These authors declared that, because 
the relation between velocity of current and carry- 
ing power did not exist, no deposits would be formed 
in the channel below a crevasse. The present 


report of the Commission gives the names of a 
number of crevasses where careful measurements 
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were made to determine this question. The state- 
ment of the report on this point is as follows : 

‘*'To ascertain the effects of the outlets, parti- 
cularly in the form of crevasses, resurveys have 
been made in the neighbourhood of several of the 
great breaks of 1882, to compare these with the 
general survey which was extended over the river 
in the years 1880 and 1881. In every observed 
case large loss of section occurred as follows : 


At Malones, 2,200 square feet, or 4 per cent. 


pe Riverton, 11,000 a a <i 
», Bolivar, 8,400 as a - 
», Mount Place 23,800 ee 9 24 a 


‘* The above figures are the mean of numerous 
lines run at each place.” 

Another important error into which Humphreys 
and Abbot fell and which had an important bear- 
ing upon the determination of the proper plan for 
improving the river, was their declaration that the 
river flowed not over a bed of its own deposits, 
but over a deposit of hard blue clay of a much more 
ancient formation than the alluvial deposits of the 
river, and which the river current could not erode. 
The Commission had borings made at a great many 
places throughout the length of the alluvial basin 
to determine the truth of this question, and in their 
report two years ago, they declared that the assump- 
tion was incorrect. 

The frightful condition of affairs reported from 
Louisiana recently fully sustains the predictions re- 
specting the effects of the Atchafalaya outlet. A 
great flood which has passed comparatively harm- 
less through seven or eight hundred miles of the 
river from the mouth of the Ohic to Vicksburg, has 
risen to a higher level than was ever before known. 
The great flood of 1874 at New Orleans has been 
exceeded in height according to the latest advices ; 
and this, be it remembered, has occurred below the 
mouth of the Red River where the main river is 
relieved of fully one-fourth part of its flood volume. 
The deposits have evidently fallen to such a degree 
in the main channel below this point, that the river 
is now unable to dischage the remaining three- 
quarters of the flood without an increased elevation 
of slope which overtops the levées. The question 
arises in this connexion whether a government 
which claims the exclusive control of the river is 
not in equity bound to control it, and whether it 
has not, by a failure to perform its duty in closing 
the Atchafalaya, given the ruined planters a just 
right to be indemnified for their losses by this flood. 





HIGH-SPEED TORPEDO BOATS. 

AFTER several years of competition between some 
of the principal naval powers for the acquisition of 
the fastest and most powerful fleet of torpedo boats, 
a lull appears to have occurred in connexion with 
the matter. The speed and great destructive power 
of these small craft combined with their cheapness 
have caused them to be greatly sought after during 
several years ; and it is difficult, at first sight, to 
fully account for the present comparative indifference 
to them. 

Notwithstanding the wonderful results that have 
already been achieved with torpedo boats, the 
ultimate possibilities of the type appear to be much 
greater. They almost promise to fulfil the ideas 
and wishes of that go-ahead and sanguine class of 
seamen who are constantly demanding the maximum 
of speed and of fighting power in vessels of very 
small size. The results that have been attained 
with the present types of torpedo boats are so extra- 
ordinary that it only appears necessary to go a 
little farther, and extend the principle to seagoing 
cruisers, which might be efficiently protected 
against machine and shell guns, carry armaments 
of moderate power, and have a speed of twenty 
knots per hour. The principle adopted in torpedo 
boats appears to be almost on the point of being 
developed to something like this extent ; while on 
the other hand the present boats are so weak in 
defence, owing to their small size, that the machine 
guns now becoming common at sea, are almost 
sufficient to render them useless. 

Mr. Yarrow, the well-known torpedo boat builder, 
read a paper on the 9th inst. before the United 
Service Institution, in which he gave some most 
interesting particulars respecting the classes of 
torpedo boats now in existence ; and discussed the 
question as to how far a vessel constructed upon 
the same principle might be protected by partial 
armour. The largest torpedo boat described in his 
paper, as having been yet built, is one constructed 
by M. Normand, of Havre, which is 124 ft. long, 








and 11 ft. 8 in. broad. Mr. Yarrow says that witha 
length of 160 ft. to 170 ft., and a beam of 19 ft. to 
20 ft., a speed of 19 knots might be attained, with 
1200 indicated horse-power. In such a boat the 
central portion inclosing the machinery, magazine, 
and torpedo launching apparatus, could be com- 
pletely protected at the sides by steel plating 14 in. 
thick, and on the top by deck plating 1 in. thick. 
This armoured par# would have sufficient buoyancy 
to support the ends if they were filled with water. 
Mr. Yarrow points out that these thicknesses are not 
absolutely proof against the shot of machine guns 
if hit under conditions favourable to the guns, but 
this consideration applies to all comparisons that 
are made between guns and armour. 

It is too often forgotten, in making these com- 
parisons, that in firing experiments against armour 
all the conditions are those which are most in favour 
of the guns and least in favour of the armour ; and 
they are such as can only exist together at sea 
by a combination of circumstances which may 
never occur in practice. At a firing experiment the 
gun and the armour are both stationary, and the 
gun is placed exactly square to the surface of 
the armour, in the most favourable position for 
effecting penetration. No other precautions are 
omitted which can possibly tell in favour of the 
gun. It is not a question whether the thickness 
of armour named by Mr. Yarrow is sufficient to 
prevent penetration against projectiles from ma- 
chine guns under selected trial conditions, but 
whether it is sufficient to enable a vessel in the 
ordinary circumstances of sea warfare to make an 
attack upon a ship with a good chance of success. 
It certainly appears that the latter is the case, and 
if it be so we are quite within a measurable distance 
of the still further development of the torpedo boat 
principle, by means of which the attack on armoured 
battle ships will be made by fast torpedo cruisers of 
at least 170 ft. in length. 

It is interesting to notice the manner in which 
the small craft which now exist have grown in size 
since they were first introduced. The Lightning, 
which was the first taken into our own service, was 
75 tt. long and 10 ft. 10in. in beam ; and the boats 
constructed by the Russian authorities in 1877 were 
75 ft. in length and 10 ft. in beam. In 1877 the 
Russian Government decided to build not less than 
100 torpedo boats, which were to be of the smallest 
possible size, suitable for keeping the sea for a few 
days, and adapted for transmission by rail from the 
Baltic to the Black Sea. With this view the above- 
named dimensions were determined upon. These 
boats were contracted for by seven different firms, 
all of which, with the exception of two, were in 
Russia. Mr. Yarrow’s firm supplied them with as 
many sets of the machinery as could be got ready 
before the advent of winter closed the navigation of 
the Baltic; and they also furnished complete 
working drawings of the machinery and hulls. The 
trial of the first boat took place on the Neva in 
1877, when a speed of 18 knots was obtained ; and 
the others were completed in rapid succession. 
Several were forwarded by rail from St. Petersburg 
to Sebastopol, taking a week in transport, and when 
launched into the waters of the Black Sea they 
were found to possess excellent steaming and sea- 
going qualities. 

Mr. Yarrow points out that the speedy comple- 
tion of these boats serves to show how quickly a 
fleet of torpedo boats can be constructed, parti- 
cularly when it is remembered that at the time in 
question the subject was comparatively new ; and 
it also shows with what rapidity they can be safely 
transported over long distances by land. 

In 1879, a large boat was constructed for the 
Russian Government 100 ft. in length, and 12 ft. 6 in. 
in beam. We have already seen with what facility 
the former boats could be transported by land ; 
and it is interesting to observe how with this in- 
creased size of boat the power of steaming long 
distances at sea was obtained. This larger boat, 
which was built by Mr. Yarrow’s firm, left England 
in August, 1880, with a crew of three officers and 
nine men, and steamed from London to Nicolaief 
in eighteen days, inclusive of stoppages ; the dis- 
tance run being 4800 miles. The average speed 
upon the voyage was 11 knots per hour. 

Numerous vessels of this size and class were 
afterwards constructed, and may be said to have 
formed the first of a new type of sea-going torpedo 
boat. Four of the class were rigged, and crossed 
the Atlantic under sail, all arriving safely at 
their destination. One made the voyage from 
Plymouth to Buenos Ayres in seventy-two days, 





ENGINEERING. 





[May 23, 1884. 








462 








The captain of a similar boat, which made the voyage 
from London to Rio, said that they were laid-to in 
a heavy 8.8.W. gale, of a force the like of which he 
had not experienced for twelve years, and she be- 
haved admirably. 

The questions of seaworthiness, and the capacity 
for making long voyages, are obviously most impor- 
tant ones in connexion with this class of vessel. The 
larger type of torpedo boat appears to be able to keep 
the sea with great safety and to make voyages of 
long duration. They are apparently quite seaworthy 
craft ; and the demand which has continually been 
made and still exists for increase of dimensions is 
not for the purpose of making them safe at sea, but 
to enable greater and more comfortable accommoda- 
tion to be provided for the ofticers and crews ; and 
also in order that the power of steaming longer 
distances may be obtained. Even in the event 
of a collision between these boats they appear 
to have great power of keeping afloat, notwith- 
standing their light construction. One of the 
boats belonging to the Italian Government was 
run into by another, but the damage done was com- 
paratively slight, and not such as to endanger 
the safety of the boats. Mr. Yarrow says that if 
one is damaged, and water finds access to any 
of the compartments forward or aft of the boiler 
space, it is more than probable (as the case of the 
Italian boat illustrated) that she will be able to 
reach a place of safety under her own steam. The 
greatest danger is incurred if the boiler com- 
partment becomes flooded ; and Mr. Yarrow’s firm 
has adopted a most ingenious arrangement for meet- 
ing this contingency. ‘‘ It consists in completely 
inclosing the firebox with a water-tight casing, 
designed in such a manner that the air supply is 
forced to enter above the possible water level in 
the stokehole, should it be flooded. By this means 
the air supply is maintained, and the water is com- 
pletely prevented from gaining access to the bottom 
of the firebox; the steaming power remaining unim- 
paired so long as the fuel on the firebars lasts. As 
these boats when running have from 10 ewt. to 
12 ewt. of coal on the bars, and as it is found by 
experiment that, in a 100 ft. boat, under 2 ewt. is 
sufficient for an hour’s run at a ten-knot speed, it 
follows that steaming power would be maintained 
for several hours under these conditions, and what 
perhaps is of equal importance, it gives time to 
possibly repair the damage and to get the bilge 
pumping arrangement into full work.” 

The description given in Mr. Yarrow’s paper 
shows that the progress which has been made in 
torpedo boat building since Messrs. Thornycroft 
gave it the first impulse, is really marvellous con- 
sidering the short time in which it has taken place. 
It is wonderful not only on account of what has 
been done, but much more so because of the vast 
possibilities it appears to open up for the future. 
If such a cruiser as Mr. Yarrow indicates comes to 
be built, a new and most extensive field will be 
opened up for the application of the torpedo boat 
principle to a large class of ships, and there is no 
telling how far this may ultimately extend. The 
experience that has been obtained in the construc- 
tion and trials of the large number of torpedo boats 
that have been built by the two firms of Messrs. 
Yarrow and Thornycroft during the last few years 
possess in a large degree the value of model experi- 
ments, by which much light may be thrown upon 
problems relating to the largest sea-going ships. 

Mr. White, of Messrs. Armstrong, Mitchell, and 
Co., pointed out in the discussion on Mr. Yarrow’s 
paper, that we may regard what has been done by 
these two firms as most valuable in leading on to 
important advancement in large vessels. 

Several interesting speeches were made upon Mr. 
Yarrow’s paper, although we can hardly class 
under that head one by Admiral Selwyn, upon the 
advantages of liquid fuel and other matters. Ad- 
miral Ryder said that we ought to possess a large 
fleet of torpedo boats in our Navy, and pointed out 
that, judging by his experience, there is a consi- 
derable difficulty in obtaining thoroughly reliable 
compasses in these vessels. He thought it would 
be a good plan for the Admiralty to invite tenders 
for torpedo boats to steam 20 knots per hour and to 
be propelled by turbines. Admiral Hamilton com- 
pared the number of torpedo boats possessed by 
the English Government with the number of foreign 
ones. It is surprising to find how few boats Mr. 
Yarrow’s firm appear to have built for our Navy, 
especially when we remember that there are only 
two firms in this country which have shown them- 
selves capable of fulfilling the Government’ require- 





ments. This matter of the ordering of torpedo 
boats is one that belongs to a much larger question 
relating to Government contracts with which a 
committee presided over by Lord Ravensworth is 
now dealing, and which we intend to refer to ina 
future number. 

Lord Charles Beresford considered Mr. Yarrow’s 
paper to be one of great value and interest, and 
pointed out that the Russian Government have 
been far in advance of ours from the commence- 
ment in the matter of torpedo boats. We ob- 
serve that Mr. Yarrow states in his paper that 
the Russian Government possess 115 torpedo 
boats of at least 70 ft. in length and 10 ft. in beam 
against nineteen by our own Government. The 
French possess fifty. Lord C. Beresford agreed 
that it would be far better for the large class of sea- 
going torpedo boats to be fitted with three or four 
torpedo guns all ready for dischaging their torpe- 
does, instead of carrying spare ones, which always 
take considerable time to get in readiness for use. 
He did not believe in attempting to protect torpedo 
boats even by light armour, as it would augment the 
size of the boats and their cost, and at the same 
time reduce their speed. 

He also drew a comparison between the English 
and French torpedo fleets, pointing how far we 
are behind our neighbours, and strongly depre- 
cated the present self-satisfaction and feeling of 
security which prevails in this country, and which 
he considered far from justifiable when we look 
at the actual means of defence we possess as com- 
pared with other nations. 

Admiral Sir G. Elliot commented upon the in- 
adequate state of the Navy, and advocated building 
a large number of torpedo vessels instead of iron- 
clads. He pointed out that 1,000,000/. would pur- 
chase 100 seagoing ‘torpedo boats, while it would 
only procure two first-class ironclads. 

Captain Curtiss thought that the waste of fuel in 
torpedo boats might be greatly reduced if some 
plan could be devised by which the fire would burn 
downwards through the freshly put on coal instead 
of upwards. 

Admiral Boys strongly advocated that the torpedo 
guns should swivel so that they might fire at a 
vessel from the broadside while rapidly passing her 
instead of always being compelled to fire in a line 
parallel to the direction of the boat. 

Mr. Yarrow in his paper laid great stress upon 
the necessity for good and efticient training of the 
crews, with which Admiral Boys agreed, as such 
boats would, without efficient crews, only be likely 
to fail in time of need. Mr. Yarrow has given 
every one connected with the Navy, and with 
shipping of all classes, much food for reflection in 
the facts and suggestions which are contained in 
his very timely and interesting paper. 








THE DEPTFORD STORM OVERFLOW 
SEWER. 

ALTHOUGH the main drainage system of London 
was nominally completed some years ago, yet it has 
received a steady extension ever since, principally 
with the object of carrying off the storm water 
which was apt to flood the low-lying districts when 
the rainfall exceeded a certain amount. The latest 
addition to the scheme is the Deptford storm over- 
tlow sewer, which was yesterday visited by the 
Metropolitan Board of Works, prior to its being 
taken over from the contractors, Messrs. S. Pear- 
son and Son, of Bradford, Yorkshire, and Delahay- 
street, Westminster. This piece of work has a 
special interest in that it is the largest sewer in 
London, and probably in the world, being 11 ft. m 
height and 15 ft. 6in. wide, and hence its construc- 
tion marks an advance in sanitary matters. 

Deptford is a point where most of the sewage of 
south London converges. First there is the main 
drain running through New Cross, Deptford and 
Greenwich to Crossness, and consisting of two 

vaterways each 10 ft. 6 in. in diameter, side by side. 
Then there is a large sewer which conveys the 
storm water from the Lewisham district, which 
was formerly periodically flooded by the River 
Ravensbourne, and finally there is a low - level 
sewer which drains the district near the river, and 
terminates at the pumping station where its con- 
tents are raised into the main outfall sewer. In 
the original scheme, and indeed up to the present, 
advantage has been taken of Deptford Creek, which 
penetrates for a considerable distance southwards 
from the river, to carry off the storm water when 





the sewers have been unable to accommodate it. 
This, however, has been attended with great in- 
convenience and often times with loss, as the influx 
of water has been so great as to carry away the 
barges moored by the warehouses along the river, 
and in other ways to do serious damage. The new 
sewer, therefore, has been constructed to divert the 
storm water from the Creek and to deliver it 
directly into the Thames below low-water mark, 
where the accumulated matter which is always 
scoured out of the drains during a freshet, will be as 
little perceptible to either sight or smell, as pos- 
sible. 

The length of the main portion of the work is 
3050 ft. Besides this there are 90 ft. of connexion to 
the existing sewer, and 230 ft. of outlet works on 
the shore. It is laid ina mass of concrete 17 ft. wide 
by 14 ft. Gin. high, and is lined with 4} in. of 
bricks, made by the Highbroom Brick Company, of 
Tunbridge Wells. The invert is struck with a radius 
of 11 ft., from a centre situated at the crown of the 
arch, and the latter has a radius of 6ft. 9 in. struck 
from a centre 4 ft. 3 in. above the tloor. These two 
curves complete the cross section, which has an 
area of 134 square feet, while the cubical contents 
of the sewer are nearly 3,000,000 gallons. The 
thickness of the concrete is, at the sides 1 ft. 13 in., 
at the bottom 1 ft. 45 in., and over the crown 
1 ft. 7} in., while the average depth of the excava- 
tion was 22 ft., and the fall 1 in 767. 

The construction of the work necessitated the 
removal of the existing drain along the route, 
and the provision of a new one for the accom- 
modation of the house drainage, as the new 
sewer is entirely limited to storm water. To 
this end an egg-shaped conduit was constructed 
below the invert, sloping from each end towards 
the place where the new sewer crosses the 
low-level sewer mentioned above and discharging 
into it by a vertical shaft. As these lower drains 
receded from their outfall, rising in level towards 
the invert, they were changed to pipes of gradually 
decreasing section, which were finally laid at the 
side, and not below the main sewer. At the out- 
fall the sewer is composed of three parallel channels 
formed side by side on the foreshore and covered 
with cast-iron plates and concrete, their ends being 
carried below low-water mark, and contracted 
to insure a good effluent velocity. The tide is pre- 
vented from entering the sewer by cast-iron flap 
doors, both at the river end and also at the Creek— 
for there is still an overtlow into the Creek—in case 
the new channel should prove unequal to the de- 
mands made upon it. The connexion with the 
outfall sewer is closed with sluices which are raised 
by hand when communication is to be established 
between the two. 

The entire work has been carried out by Messrs. 
Pearson and Son in a most systematic manner, and 
although they have passed through a crowded dis- 
trict and under the railway, they have been able, 
by the exercise of great care and skill, to avoid the 
necessity of any underpinning. The whole of the 
material was lifted by steam cranes running upon 
rails over the excavations, and the timbers used for 
shoring have been withdrawn as the work progressed 
without giving rise to any settlement in the adja- 
cent ground. The concrete was made from the best 
Portland cement, and from ballast obtained in the 
neighbourhood, the gravel raised from the excava- 
tion not being clean enough for the purpose. 


PRIVATE BILL LEGISLATION. 

At the inquiry upon the Parks Railway Bill, 
Mr. B. Baker, partner of Mr. John Fowler, stated 
that he had been associated with that gentleman 
from the time the works of the Metropolitan 
Railway were commenced in 1860 ; since 1854, when 
that railway first took a practical form, every mode of 
construction either with single archways or double 
archways had been exhaustively considered as well as 
routes for extensions. In 1860, when a western 
extension was considered desirable, a scheme was 
deposited for a line passing down the Broad Walk 
through Kensington Gardens, which commenced at 
Praed-street and terminated at Brompton ; the 
estimated saving by this route over that through 
private property, between the same points, was 
510,000/., but on account of the Crown veto this 
scheme was dropped. In 1863, another unsuccess- 
ful attempt was made, and a line was projected 
from Praed-street passing through Hyde Park along- 
side the Serpentine to the bridge, thence it turned 
westward to High-street, Kensington ; the saving 
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in this case over that of the constructed line be- 
tween these points would have been 570,000/. In 
1864, after due consideration, the attempts to cross 
the parks were abandoned and the line as now 
existing laid out and presented to Parliament, 
when it was recommended by the Joint Committee 
appointed to consider the unprecedented number of 
projects proposed for the accommodation of the 
metropolis in that year, and, after the usual course 
through both Houses, where little opposition was 
met with, sanctioned. 

The witness then put in a diagram plan, which 
has been ordered to be printed with the evidence, 
on which he had marked the various railway pro- 
jects since 1855 affecting the parks ; these included 
the Metropolitan Company’s schemes of 1861 and 
1863, and the present one of 1884, as well as another 
independent scheme of 1863, three of 1864, and 
an abortive pneumatic scheme of 1882, which, 
with the exception of the last named, and the pre- 
sent one, had succumbed to the Crown veto. This 
diagram map is rather a curiosity, showing as it 
does how the parks would have been scarred had 
the promoters of those schemes been allowed to 
work their sweet will upon them, as no doubt they 
would have been delighted to do at the moderate 
price tixed now by the First Commissioner as a proper 
compensation for cutting up the open spaces of Lon- 
don. Mr. Baker next touched upon the subject of 
junctions, and showed what had been the feelings of 
the Metropolitan Railway when it was proposed to 
extend the District Railway by a branch to a station 
in Queen Victoria-street, which left the Inner 
Circle, then doubtful of completion, near Bread- 
street ; Mr. Fenton then opposed that junction as 
calculated to interfere with the working of the 
tratlic on the Inner Circle should it ever be com- 
pleted. He mentioned that the discontinuance 
of the working of passenger traftic from the St. 
John’s Wood Railway was principally due to the 
accidents that had occurred at the Baker-street 
Junction of that line with the Metropolitan Rail- 
way, and proved it by reading from a petition of 
the Metropolitan Company presented to the House 
in 1871 against the Bill of the St. John’s Wood 
Company requiring them to carry their  trattic 
through, instead of requiring the passengers to 
change at Baker-street. The petition in the 
strongest words alleged this arrangement could 
only be carried out with great risk to the lives of 
the passengers on the Metropolitan Railway and to 
the servants of that company ; that they had dis- 
continued the running of through trains for that 
reason. With regard to the question of ventilation 
he thought it would be easier to ventilate a railway 
with a large single archway than with two smaller 
ones ; that mechanical means could be found to do 
so, but that the power proposed by Sir John 
Hawkshaw was quite insufficient, being only about 
one-eighth of that which was in his opinion neces- 
sary. Having been one of the engineers who had 
constructed the St. John’s Wood Railway, and 
having had occasion to make accurate measure- 
ments of the lengths of the several portions, he 
gave, in correction of a former witness’s state- 
ment, these particulars of tunnels formed with 
two archways. Between Baker-street and St. 
John’s Wood-road, there is one length of 3584 
yards, and one length of 64 yards; between St. 
John’s Wood-road and Marlborough-road, there is 
one length of 787 yards ; between Marlborough- 
road and Swiss Cottage, there is one length of 609 
yards ; making the total length of single line tunnels 
1808 yards, as compared with a line of 2200 yards in 
one length in the case of the Park Railway. He also 
was familiar with the Phoenix Park tunnel which had 
been referred to by Mr. Mitford, and said there was 
no analogy between it and the present case for the 
following reason: that tunnel carries a railway 
across a bridge over a river, and immediately 
plunges through a spur of a hill of mountain 
limestone ; the tunnel proposed was more of the 
nature of a drainage cut in the fen districts, a de- 
pression through gravel heavily charged with water, 
peat, and treacherous soil of every description. He 
had cut through similar ground at Tothill-street, 
Westminster, and he could not see anything more 
dissimilar to a railway crossing a river on a bridge, 
and then plunging through the spur of a hill of 
limestone ; they could not compare that with a 
drainage cut. He said that invariably in carrying 
out the Underground Railway whether it was partly 
in clay or partly in ballast, or wholly in ballast, 
there was one constant result, and that was the 
drainage of the surrounding ground for a very 
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large area. In constructing the original line near 
the Edgeware-road Station in 1861, they very soon 
had an intimation of it, in a communication from a 
brewery, saying that the water had gone out of 
their well. It was no use deepening the well 
because they were already down to the clay, so a 
heading was driven, and the water carried as it were 
in the soil from one side of the line to the other 
at a cost of 7901. A similar case took place on the 
District Railway where the water in a well was 
lowered 15 ft. 6 in. by the action of a pump on the 
railway works 900 ft. distant. Judging from his ex- 
perience on the District Railway, where it was im- 
possible to keep the railway water-tight under the 
vibrating action of the passage of the trains, it 
would be impossible to prevent the proposed rail- 
way from draining the surrounding country. 

Mr. George A. Church, managing director of 
the London General Omnibus Company, said that 
the only omnibus routes at all following the line of 
the proposed scheme, were those of the Atlas 
omnibuses, which took the line of Baker-street, 
Oxford-street, Regent and Parliament-streets, and 
over Westminster Bridge, and those omnibuses 
from Paddington to Victoria, proceeding down Park- 
lane; that Westminster had been tried as a ter- 
minus for an omnibus route but was a total failure. 
Those which had been tried there were the omni- 
buses which run to Holloway and Stoke Newington 
and those which run to Camden Town, but it was 
found that they could not work, and they were 
compelled to take them on to Victoria Station in 
order to find a paying trade. Asa matter of fact, 
Westminster was not a place where a paying trade 
could be found for omnibus service. It was worse 
even now, because the Law Courts being taken 
away what little trade came from them has been 
lost. There is no market, no shops, and nothing 
whatever to attract trattic at all. 

Mr. J. S. Forbes, chairman of the District 
Railway, considered that looking at the enormous 
traftic arising and carried on the Inner Circle and 
the comparative insignificance of the traftic coming 
upon it, which arose in the suburban districts, it 
was of the utmost importance that its traftic 
should be as unimpeded as possible, and that upon 
no consideration should such junctions and such a 
level crossing as proposed be allowed, as it was quite 
idle to say that they would not be exceedingly 
obstructive to the working of those railways, 
especially when the object to be accomplished 
was an unimportant one, as appeared to him 
from the following facts. When the District Rail- 
way from High-street, Kensington, was opened 
to Westminster, the latter place being its terminus 
for nearly two years, its total earnings including 
the traffic from South Kensington, Sloane-square, 
and Victoria, important centres as they are of thickly 
populated districts, were but 41,000/. in the first 
year, and the passengers now between Westminster 
and Baker-street, Edgware-road, Praed-street, and 
Bayswater only amounted to 482,000 per annum. 
He then went into the question from a financial 
point of view, and said that the Parliamentary 
estimate was 1,333,333/., which, in his opinion, 
would have to be increased by payments for Parlia- 
mentary, law, and engineering expenses and interest 
to 1,500,000/., but supposing the smaller sum could 
be raised at 4 per cent., 53,000/. per annum net 
would have to be earned, and putting the working 
expenses at 47,000/., nearly 100,000/. gross, and as 
the average fare on the Metropolitan had been 
given as 1?d. per passenger, that meant fourteen 
million passengers, where the present number as 
given above was but about 482,000. 

Colonel Yolland was called by the Committee, and 
stated that, in his opinion, the proposed junctions 
and level crossings at Praed-street were most dan- 
gerous, being similar to such as used to be on the 
Great Western Railway between Bishop’s-road and 
Westbourne Park, which had never been passed by 
the Board of Trade ; this having led to an accident, 
that body took legal proceedings, the result of which 
was the construction of the present subway between 
the Royal Oak and Westbourne Park Stations. 
This method of crossing, the witness contested, 
ought to have been made use of here, and the 
Western Junction with the Inner Circle line omitted. 
He was strongly of opinion that until the Metro- 
politan and District main lines were widened, no 
further junctions with them should be sanctioned. 
General Hutchinson was called, and confirmed 
generally his colleague’s evidence. The case con- 
cluded on the 16th with the speeches of counsel, 
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when they gave a decision adverse to the Bill. 
Thus ended the history of a scheme introduced to 
the public by the press with a great flourish of 
trumpets, but which, when looked into, presented 
so many objectionable features that the wonder is 
that it retained sufficient vitality to get as far as 
it did. 

The Committee presided over by Lord Eustace 
Cecil, to whom the Ennerdale Railway Bill wa 
referred, made short work of that measure by throw- 
ing it out, and in their report they state that they 
therefore do not specially refer to the instruction of 
the House to inquire whether the proposed railway 
by injuriously affecting the scenery, would interfere 
with the enjoyment of the public who annually visit 
the Lake district. A similar scheme passed the 
Commons last year, but was thrown out in the 
Lords, principally because it was considered to be 
an instance of railway Vandalism conferring no 
public benefit. 

The Scarborough and East Riding Railway Bill 
has been referred back from the Committee of Ways 
and Means toa select committee, with Mr. Bourke 
as chairman, who have decided that under the cir- 
cumstances of the case the Bill ought not to be 
proceeded with. This case certainly does present a 
curious phase in the practice of railway promotion. 
The scheme, initiated by Lord Londesborough, 
whose property in Yorkshire would have much 
benefitted by it, had originally for its object the 
construction of railways of an aggregate length of 
about seventy miles, which would have accommo- 
dated a large tract of country at present without 
such facilities ; it would also have introduced com- 
petition in other parts, and improved the access to 
Scarborough from the south-west in connexion with 
the Hull and Barnsley Railway, with which junctions 
were proposed near Howden; the line passed through 
ornear Cayton, Great Driffield, and Market Weighton, 
also making junctions with the lines of the North- 
Eastern Railway at those places. When the time 
came for nominating the promoters of the scheme, 
sufficient arrangements had not been made, and in 
order to complete the necessary number, the names 
of several influential inhabitants of Scarborough, 
believed to be in favour of the project, were, with- 
out their knowledge, added to the list. Just before 
the committal of the Bill, it was found that, though 
the scheme had many supporters, its financial posi- 
tion was not strong, and on account of the difficulties 
the Hull and Barnsley Company had met with in 
raising their own capital, no assistance could be 
expected from that body ; consequently negotiations 
were entered into with the North-Eastern Railway 
Company, who were themselves promoting a line 
from Market Weighton to Drittield over the same 
ground as that of the proposed scheme, and the result 
was that that company agreed to withdraw their line 
and to grant the promoters a working agreement on 
favourable terms, on condition that the competitive 
nature of the scheme was destroyed by dropping 
the connexion with the Hull and Barnsley Railway 
and the independent station at Scarborough. The 
result of these proceedings was that all opposition 
was withdrawn and the Bill sent to the chairman 
of Ways and Means. When, however, the pro- 
moters who had been imported into the matter 
without their knowledge, as before stated, came to 
hear of these terms, which were entirely at variance 
with their desires, they put in an appearance as 
opponents when the Bill was brought before the 
above-named Committee, and the consequence was 
that the Bill was referred back to a select committee, 
when the unusual spectacle was presented of pro- 
moters appearing against their own Bill while the 
original opponents appeared in support of it ; the 
result of this was the loss of the Bill. 

In Group I., the Metropolitan District Railway 
Bill, authorising the construction of a subway from 
the South Kensington Station to the Museum and the 
Horticultural Gardens, has been passed ; the powers 
for working it as a railway were struck out and the 
proposal to make the junction line at Hammersmith 
has for a second time been dropped. The Metro- 
politan Railway Company had a similar proposal 
for a subway, but of rather a more ambitious 
nature, but that has been rejected, and they are 
permitted instead to have a joint interest in their 
rival’s project ; the remainder of the works in their 
various powers Bill have been agreed to. 

In Group il. the East of London and Crystal Palace 
Bill has been discussed. Mr. J. P. Knight, general 
manager of the London and Brighton Railway, stated 
that there were at present eight different railway 
routes from London tothe Crystal Palace, as well as 
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one accommodating the North-Western and South- 
Western Railway Companies’ traftic vid Willesden 
and Clapham Junction. He found that of late years 
the trattic, to that place of resort had not much in- 
creased ; this he attributed to the attractions of a 
similar nature presented by the South Kensington 
Museum and the exhibitions, notably the Fisheries, 
held in that neighbourhood, and by the Aquarium. 
In 1881 a service of through trains was worked by 
his company over the East London from Liverpool- 
street to the Palace, but it was a complete failure, 
the trains running nearly empty. Through arrange- 
ments were also often made by which excursion 
traftic was conveyed from the North Kent lines of 
the South-Eastern system to the Palace, the taking 
over of the trains being conveniently done at 
London Bridge, which would be a much better 
place for that exchange than vid Ladywell. As to 
the financial prospects of the scheme, he considered 
them to be most gloomy, as no help could be given 
by the South-Eastern Company, their fares from 
London to Ladywell being as much as the Brighton 
Company received for the whole journey to the 
Palace, and if the South-Eastern reduced their 
rates soas to give the proposed scheme ashare, that 
would result ina loss to them of more than 100,0001. 
a year. In his opinion to make the proposed line 
pay 4 per cent. on its estimated cost, it would be 
necessary to have suflicient trattic to justify the 
running of 200 trains per day, the Chatham and 
Dover at present running little more than half 
that number. The Committee seem to have been 
of the same opinion, for they rejected the Bill. 

In Group IV. the London and South-Western 
Railway Company’s Omnibus Bill has been re- 
ported, the chief works in which are widenings of 
their main line in the parishes of Merton and 
Lambeth, and in conjunction with the Midland 
Railway Company, powers are taken to widen their 
Somerset and Dorset joint line between Benegar 
and Radstock. The Euston and Church Hope 
Railway Bill, promoted for the construction of a 
short railway in the Isle of Portland, has been sent 
to the Committee of Ways and Means, the opposi- 
tion to it having been withdrawn. 

Group VI. The Lancashire and Yorkshire Rail- 
way Bill has been passed, there being but little 
opposition to it. The joint Bill of this company 
and of the London and North-Western Railway 
Company for the widening of a portion of their 
Preston and Wyre Railway has also been approved 
by this Committee. 

Group VIII. The London and North-Western 
Company’s Omnibus Bill, comprising a large 
number of minor works in all parts of their dis- 
trict, has at length got through Committee after 
many fights, arising in most cases out of interference 
with the rights of landowners and local authorities, 
but not involving any question of public import- 
ance. 

Group XII. On the conclusion of the case of the 
Great North of Scotland Railway Company, a power- 
ful speech was made on behalf of the landowners 
petitioning against that company’s scheme, and 
then the Highland Railway Company opened their 
case by calling the Hon. J. C. Bruce, the deputy 
chairman, who spoke of the difficulties attending the 
formation of that company’s system which, though 
doing an immense amount of good to the districts 
traversed, could hardly in many cases be considered 
a profitable speculation, and therefore it had been 
necessary for the landowners to come forward 
very liberally, and nearly a million had been 
subscribed by them in its promotion. The traffic 
on all parts of the system north of Inverness 
was said to be to some extent unremunerative, 
and it was only by keeping that traffic in their 
hands as far as Perth, that it could be made to pay, 
therefore the suggestion of the Great North of Scot- 
land Company to tap that traffic, whether by a new 
line or only by running powers, and carry it by their 
route vid Aberdeen more than 100 miles longer, 
was neither fair nor useful in any way to the public. 
Other evidence was given to show the inferiority of 
the route vid the proposed Great North lines as 
compared with that vid the Highland lines, and 
much stress laid upon the sharpness of the 
curves on the former, which would to a great extent 
limit the speed upon it, and therefore mar its use- 
fulness. After a patient hearing of the whole case, 
the Committee decided to pass the Highland 
scheme, rejecting that of,the Great North Company, 
but they considered that the latter company should 
have further facilities at Inverness Station. 

Group A. The principal opponents to the London 





(City) and Southwark Subway Bill were the Cor- 
poration of the City and the local authorities of 
Southwark and St. Saviour’s district. The former 
objected to the construction of the proposed sub- 
way so near to the south abutment of London 
Bridge, which they thought might both injuriously 
affect that structure, and also prevent its being 
widened at some future date ; the others objected to 
the obstruction which the hoardings and temporary 
works necessary, would cause to the traftic on the 
route of the subway, and they also feared that 
the sewers and buildings would be injured under 
and near which the subway was to be formed. 
Mr. B. Baker was called by the promoters to show 
that from the experience derived from the con- 
struction under his superintendence of the Me- 
tropolitan and District Railways, it would be 
quite possible with care and proper appliances 
to carry out the proposed works without any 
damage being done to the buildings and structures 
in question. He gave numerous examples where 
the works of these railways and of a portion of the 
low-level sewer constructed under his supervision, 
were successfully carried out at great depths below, 
and but short distances, horizontally, from the 
foundations of heavy buildings where these rested 
upon London clay, the material through which the 
proposed subway would be wholly carried. Mr. 
Wolfe Barry was called in support of the petition of 
the Corporation, but said little more than that it 
would be desirable to construct the subway at such 
a level that there should be no disturbance of the 
ground below the level of the piles upon which the 
south abutment of London Bridge rests. 

The Committee decided to pass the preamble of 
the Bill, which they amended so as to include a 
full description of the undertaking and mode of 
working, together with clauses providing that no 
part of the tube should be below the bottom of the 
piles of London Bridge, or within acertain distance, 
to be decided, from the abutment of that structure; 
that the engineer to the Corporation should have 
the right to inspect the works and stop them if 
found necessary by reference to an arbitrator, and 
that the additional deposit of 1 per cent. should be 
duly made. 

A Select Committee of ten members, with Sir 
H. H. Vivian in the chair, have been appointed to 
consider the important subject of the communica- 
tions across the River Thames, more especially 
those below London Bridge, which include the 
schemes promoted by the Metropolitan Board of 
Works, consisting of subways with approaches be- 
tween the Hermitage entrance of the London 
Docks and the western end of Bermondsey Wall and 
steam ferries with landing-places to be established 
at Greenwich and Woolwich. The Corporation of 
the City of London propose to acquire the now de- 
sired Thames Steam Ferry, and to establish another 
between Irongate Stairs and Horsleydown Old 
Stairs ; powers are also taken by this body to es- 
tablish floating bridges. An independent company 
proposes to construct what is termed aduplex bridge, 
which is a structure designed with two roadways 
for a portion of its length separated by a navigation 
channel, across the ends of which the roadways are 
carried by swing bridges, the idea being that during 
the passage of a vessel across the bridge site, one or 
other of these roadways will be available, and will 
thus allow of a practically continuous stream of 
traftic to pass from one side of the river to the other. 
The first case taken was that of the Metropolitan 
Board of Works. Sir Joseph Bazalgette, their engi- 
neer, stated that the cost of all the bridges under 
the jurisdiction of the Board, including London and 
Southwark Bridges, might be taken as six millions, 
of which amount nearly a million and a half repre- 
sented the sum paid to free them from tolls; that 
these bridges more especially served the inhabitants 
living to the west of London Bridge, amounting in 
numbers to about 24 millions, while thoseon the east 
of that pointamounting to 1} millions, had practically 
no route across the river but the Tower Subway, a 
structure of very little practical use. In 1879 he pro- 
posed a steel arched bridge of 850 ft. span and 65 ft. 
height above Trinity high-water mark, but the oppo- 
sition of the whartingers having business above the 
proposed site, was so strong that Parliament rejected 
the Bill ; a low-level bridge would of course interfere 
with those particular interests to a much greater 
degree, therefore he calculated that the compensa- 
tion would in such a case amount to 2} millions. 
The remaining mode was that now adopted, which 
would completely do away with any interference 
with these powerful interests as well as all others 





dependent in any way upon the free navigation 
of the river. The sitechosen on the north for the 
present proposal is one which is very convenient 
to the large railway warehouses at Haydon-square 
and those of the London and St. Katherine’s 
Docks, as well as the various railway termini at 
Blackwall and Mint-street, and on the south, Dock- 
head, where convenient thoroughfares from all 
parts centre. The total length of the covered way 
under the river would be 1100 ft., and there would 
be two subways, one for carriages, 36 ft. wide, and 
one for foot-passengers, 12 ft. wide ; the height of 
the carriage subway will be 17 ft., and the thick- 
ness of construction 5 ft., which, together with the 
Conservancy requirement for a navigation depth of 
38 ft. clear from Trinity high-water mark to the top 
of any structure in its bed, and over a width in the 
centreof 430ft., makes the level of the roadway 60 ft. 
below that standard. The subway would be put in by 
means of cofferdams, first extending on the north 
side 150 ft. into the river, and on the south side, 
218 ft. The work in these will be completed in about 
one year, and these dams will be removed and others 
formed, continuing the south side 218ft., and the 
north side, 183 ft. The work in these will take ten 
months. They will then be removed, and the 
southern work will be continued in a single dam of 
208 ft., and when that is complete the remaining 
length of 208 ft. will be executed. These last dams, 
taking nine months each, will bring up the time 
occupied in the works to three years and four 
months. The inclination of the approach on the 
north side, will be 1 in 25}, and the width 36 ft. 
On the south side it will be 1 in 40 up to a point 
where it is proposed to place hydraulic lifts, and the 
remainder will be 1 in 27. The footways will be 
12 ft. wide and 14 ft. high, with an inclination of 
1 in 15, and the total length will be 2200 ft. 


THE WOLVERHAMPTON EXHIBITION. 

WoLVERHAMPTON is busy just now making ready 
for what promises to be a very successful Exhibition, 
in which the industries, principally of the surround- 
ing district, will be brought together, and at the 
same time a good display of fine arts will be made. 
The enterprise has been discussed for some time 
past, and, we believe, owes its inception to Mr. A. 
Staveley Hill, M.P. It would probably have been 
carried out last autumn had it not been thought 
desirable to wait for the completion of the new 
Wolverhampton Art Gallery, which will be com- 
pleted by the end of this month, and which will 
offer unusual facilities, before it is stocked with its 
permanent contents, for the holding of the Exhibi- 
tion. A guarantee fund of 9000/. has been sub- 
scribed, but there is every prospect that no call will 
be made on the guarantors, and indeed the pro- 
moters of the scheme appear to have sufficient 
evidence to render them confident that a handsome 
surplus will remain. It is intended that this shall 
be devoted to purchasing art treasures for the new 
gallery. The applications for space have been very 
numerous, so much so that additional buildings have 
had to be erected on some adjacent land. 

The industrial exhibits will be of a varied nature, 
but naturally machinery and hardware will take a 
leading position. Mr. C. W. Ironmonger, who 
has the control of this section, has been indefati- 
gable in his endeavours to get together a good 
display of the leading industries of the Midlands, 
and he is to be congratulated on the success that 
has rewarded his efforts if one may judge from the 
list of exhibitors. 

What is stated to be probably one of the most 
attractive features of the coming Exhibition isa 
model of an improved system of canal transport 
which has been invented by a Manchester engineer, 
and patented expressly in order that it may be ex- 
hibited. There are to be two canals, the beds of 
which are to slope in opposite directions so as to 
secure a rapid flow of water by which the flats and 
barges will be carried along. Large centrifugal 
pumps are to be used for maintaining the flow, and 
sea water will be used. It is claimed that if successful 
this scheme will entirely revolutionise the carrying 
trade of the world, a proposition which probably 
few will dispute. 

Amongst other firms, we learn that the following 
will be represented : Messrs. E. Wilson and Co., Mac- 
clesfield, who will exhibit looms for the manufacture 
of silks, brocades, &c.; H. and M. Southwell, Bridg- 
north, power looms for making carpets, and ma- 
chinery in connexion therewith; F. H. Lloyd and 
Co., James Bridge, Wednesbury, steel castings, stee 
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railway Wheels, and cast steel points and crossings. 
This firm will also show a remarkable specimen of 
coiled iron tube, which we should think, from the 
description we have received of it, will be one of 
the most interesting features in the Exhibition. A 
new pumping engine, designed by the engineer of 
the Birmingham Water Works, will be exhibited. 
Messrs. Taylor and Challen, of Birmingham, will 
exhibit some of the very ingenious special ma- 
chinery, used principally in manufacturing articles 
of domestic use, for which they are well known in 
the hardware districts. Mr. Martin, of Stourbridge, 
will illustrate a means of producing electricity by 
means of a jet of steam. Messrs. Joseph Evans 
and Sons, of Wolverhampton, will show a large 
collection of pumps of various kinds. This firm will 
also supply the motive power for driving the ma- 
chinery in motion, Messrs. Danks, Walker, and 
Co., of Wolverhampton, will exhibit the manufac- 
ture of nails. Mr. W. A. Carlyle, of Birmingham, 
will show the process of nickel-plating and polishing, 
with a dynamo-electric machine for electro deposi- 
tion. Messrs. C. Arkill and Co., of West Brom- 
wich, will exhibit chilled rolls, amongst others 
one of unusual size, which is going abroad, and is 
tc be used for rolling very thin sheet metal. 
Amongst the remaining exhibitors may be noticed J. 
Sugar and Co., Halifax, wood-working machinery ; 
Askham Brothers and Wilson, of Sheftield, centri- 
fugal pulverising machines ; Fellows, Morton, and 
Co., Birmingham, ice-making machinery ; Huds- 
well, Clarke and Co., Leeds, machinery ; Perry 
and Son, Bilston, chilled and polished rolls, cast- 
ings. &e. ; Craddock Brothers, Wolverhampton, 
machinery for boot-making, to be shown at work ; 
3ubcox and Wilcox Company, Glasgow, water-tube 
boiler ; Hathorn, Davey, and Co., Leeds, pumping 
engines and domestic motors: L. Sterne and Co., 
Manchester, feed-water heater, &c. In addition to 
these the Patent Exhaust Steam Injector Company, 
of Manchester, Crossley Brothers, of Manchester, 
Tangyes, of Birmingham, The Singer Company, of 
Wolverhampton, the British Gas Engine Company, 
and the Savile-street Foundry and Engineering 
Company, will also be well represented. 

In giving these names it will be understood that 
the list by no means exhausts the principal exhi- 
bitors. No doubt there are others as important 
as those we have referred to; we simply give such 
details as have come to our knowledge. 

The Exhibition will be illuminated by electri- 
city, Messrs. Elwell and Parker, of Wolverhamp- 
ton, having undertaken this part of the work. The 
opening ceremony is set down for the 30th inst., 
and on the following Monday the local trades 
unions will march in procession through the town 
and afterwards visit the Exhibition. 


NOTES. 
Tue Locat Hetrosrat. 

AT a recent meeting of the Royal Society of 
Dublin, Dr. Johnstone Stoney, F.R.S., exhibited 
one of his heliostats on Gambey’s principle, but de- 
signed for use within a limited area such as Great 
Britain, and hence called a “‘ local’ heliostat. The 
limited range enables the instrument to be simplified; 
a form of sun-dial enables it to be placed in the 
meridian ; and a polar axis driven by a common 
clock at the rate of one revolution in twenty-four 
hours carries an arm which trammels the mirror as 
in Gambey’s heliostat, so that the retlected ray con- 
tinues in the direction of a bar which can be placed 
in any azimuth. The sunbeam is thereby retlected 
to the same distant point, whatever the position of 
the sun. 


A New PHENOMENON OF ELECTROLYSIS. 

Dr. G. Gore, F.R.S., recently announced to the 
Royal Society that he had made the following ob- 
servation of what appears to be a new phenomenon 
of electrolysis. Dr. Gore found that on passing 
an undivided electric current through a series of 
portions of the same metallic solution, that cathodes 
composed of different metals of equal amounts of 
immersed surface, required currents of different 
degrees of density to cause deposits of the same 
metal upon them, and that the differences in some 
cases were considerable. Another singular circum- 
stance was also observed, viz., that the cathode 
which most readily received a deposit was frequently 
the one composed of the same kind of metal as 
that which was being deposited. 

THe REFRACTION OF WAVES. 

At the Birmingham meeting of the Physical 

Society, on May 10, Professor J, H. Poynting ex- 














hibited an experiment designed to illustrate by 
means of water waves the refraction of waves when 
they pass from one medium to another in which 
the velocity is different. The apparatus consisted 
of a tank 2ft. 6 in. square with a plate glass bot- 
tom. Water is poured into the tank to a depth of, 
say, Dor 6 millimetres. The lid of the tank con- 
sisted of a calico screen and was slightly tilted up. 
A naked lime-light placed under the tank threw on 
to the screen a picture of the waves in the water. 
Plates of glass 3 or 4 millimetres thick were placed 
in the tank, thus reducing the depth of the water. 
If waves were now sent across the tank they tra- 
velled more slowly across the shallower water over 
the plates and were seen to be refracted. When 
circular or lenticular plates were employed it was 
easy to show that the refracted waves converged to 
a focus. 
THE VIEILLE Monracne. 

This famous company has reported progress for 
1883. The company has long been struggling 
against low prices, and in this important particular 
it had to deal with greater difficulties in 1883 than 
in 1882, the average price of rough zine having 
been 153. Gd. per cwt., and that of lead 12s. 9d. per 
cwt. in 1883, while in 1882, the corresponding 
prices were 17s. per cwt., and 14s. 4d. per cwt. re- 
spectively. As the company turns out 50,000 tons 
of rough zine annually, a fall of 1/. 10s. per ton in 
the price of that article can but be regarded as a 
serious matter ; and but for the company’s excellent 
industrial and commercial organisation, the con- 
sequences would have been more serious last year 
than they actually were. As it was the year closed 
with a rough profit of 183,2251., which, under all 
the circumstances, may be regarded as satisfactory. 
Out of this profit of 133,225/., the Council of Ad- 
ministration was enabled to propose for 1883 a 
dividend equal to that paid for 1882, viz., 9s. 7d. 
per tenth share, 31,778/. being, at the same time, 
applied to sundry sinking and reserve funds. The 
position of the company’s mineral agencies in Bel- 
gium, Sweden, Germany, Sardinia, and Algeria, 
did not experience any important change in 1883. 
In the course of that year the company obtained at 
its various works 71,045 tons of roasted or calcined 
minerals, or about the same amount as in 1882. 
The company’s six reduction works produced last 
year 50,015 tons of rough zinc, being the largest 
production which the company has ever effected 
under this head. The rolling mills of the under- 
taking in France, Belgium, and Germany, produced 
last year 44,188 tons of sheets of all sizes; and 
finally, the company’s zinc white works, yielded 
5858 tons of oxides. These totals may appear con- 
siderable, but they far from exhausted the produc- 
tive power of the company’s appliances. The 
Council of Administration spared no effort last year 
to maintain the company’s various establishments 
in the best possible condition, the object aimed at 
being the methodical development of the works. 
We have stated that the rough profits of 1883 were 
133,2251., but this amount was subject to general 
expenses of management, interest on loans, and ap- 
plicatiors to sinking and reserve funds, so that the 
definitive net profit of last year did not exceed 
70,888/., of which 54,000/., was devoted to the pay- 
ment of interest. The managers of the company 
are entitled by the articles of association to a share 
of the profits; and after providing for this share 
and some other charges, a final balance of 6421. was 
carried forward to the credit of the current year. 
The company has formed a savings bank for the 
benefit of its employés ; the amount standing to the 
credit of this fund at the close of 1883, was 50,1551. 











Mr. R. Scoram.—The King of Spain has conferred 
the Order of Charles III. on Mr. Richard Schram, engi- 
neer, of 9, Northumberland-street, Charing Cross. Mr. 
Schram was last year made a Knight of the Swedish 
Order of Wasa, in recognition of the services rendered to 
the mining industry by his inventions. 





TuHE Panama CANAL.—The works of the Panama Canal 
have been divided into fourteen sections, viz., Panama, 
Paraiso, Culebra, Buena Vasta, Emperador, San Pablo, 
Bohio, Soldado-Obispo, Matachin, Corozal, Pedro- 
Meguel, Mamei, Gatun, and Colon. The hardest digging 
is found on the sections between Obispo and Panama. 
Here is a conglomerate rock, made up of grit, sandstone, 
clay, &c. It is now under consideration by the com- 
pany’s engineers to dig in certain places, where no exca- 
vating has yet been done, to the depth of ten yards, then 
ascertain the bottom, and afterwards make a new contract 
for deepening the cut. Official figures recently prepared 
show the amount of freight transported across the isthmus 
by the Panama Railroad in 1883 to have been 222,000 
tons, of which 92,000 tons were carried for the Interoceanic 


RAILWAY EXTENSION iN INDIA. 


SINcE our last notice of the proceedings of the Select 
Committee upon the subject of railway extension in 
India. Major Conway Gordon, of the Indian Public 
Works Department, has again been a prominent witness. 
Referring further to the question of Government versus 
private enterprise in the construction of railways, he 
pointed out that in favour of the latter method there 
were certain distinct advantages, among which he 
mentioned the fact that as soon as a contract with a 
company was signed, the Government were committed 
to the outlay, and could not subsequently change their 
policy ; and in the next place that when railways 
were constructed by private companies, the accounts 
did not appear in the accounts of the State. But as 
against the advantages, there were several disadvan- 
tages ; for instance, the directors in London could not 
exercise sufficient supervision; they were not likely 
to be careful enough with a view to economy ; they 
would only undertake lines that promised a profit to 
the shareholders ; the Government possessed but 
little control over the officers of private companies, 
and so might be unable to prevent political compli- 
cations respecting lines through native States. On 
the other hand, if the Government took up the con- 
struction of railways they could raise money more 
cheaply than private companies, and of course could 
not only construct more economically, but would 
avoid difficulties in regard to native States. But 
again, a policy adopted by one Government might not be 
adopted by the next, and so there may or may not 
bea lack of continuity ; and there was danger of the 
debt of the Government being increased. ‘The State, 
however, could make railways as cheaply as private 
companies if they chose, and on the whole he was 
disposed to decide in favour of State undertakings. 
Whether they would be able to get the capital required 
for making lines on the limited guarantee principle, 
would, he believed, depend very much on the success 
of the Bengal and Central India Railway. Consider- 
ing at the next sitting the question of gauge, Major 
Gordon pronounced in favour of the broad gauge, even 
in a hilly country, as against the narrow gauge— 
except in isolated districts. With respect to rates 
and fares, he advocated a system of 3 or 34 per cent. 
guarantee in perpetuity, because that would give the 
Government a permanent control over the rates 
charged, and in that way they could insure the lines 
being worked at a low profit, and consequently at low 
charges. At the same time, so far as the shareholders 
were concerned, the Government would be obliged to 
enable them to make a fair profit, inasmuch as the 
Government would themselves have to make good 
tke deficits of non-paying lines by profits on others, or 
paying lines. As to any immediate development of 
the railway system, he advised that the sum to be 
spent annually should not be rigidly limited during 
the next five years, except on the understanding 
that no additional taxation should be imposed on the 
people. 

The next important official witness examined was 
Mr. Westland, Controller-General to the Government 
of India. After explaining what had already 
been done in the matter of railway construction 
hitherto, he stated that the Government recom- 
mended the construction of 3600 miles of new lines 
at a cost of 28,000,000/., in addition to 3,000,000/. 
or 4,000,000/. to be provided on account of guaranteed 
railways, this work to be executed in five years. He 
objected to any hard-and-fast rule being laid down as 
to the plan upon which guarantees should be given, 
preferring that each case should be settled upon 
its own merits; but he urged that in each agree- 
ment there should be a clause fixing the maxi- 
mum amount for which the Government should 
be able at a future time to acquire the line. With 
respect to the financial aspects and probable effects 
of these proposals, he pointed out that recent 
rupee loans had not been at all well taken up by 
the natives, but had been chiefly taken up by specu- 
lators and sent to this country ; and then as they had 
not been well received here, they had been thrown back 
upon the speculators, and in consequence remained to 
a large extent in the hands of the banks. He advanced 
the view that the Government would not gain much 
by borrowing money in England, because although 
there might be scme saving of interest, there was 
always the risk of a sudden change in the rate of ex- 
change. Incidentally he mentioned as an interesting 
fact, not without bearing on the question of money 
being obtained in India, that the amount of money de- 
posited by the natives in Post Office savings banks in 
India had risen from 3,273,000/. in 1882, to 3,616,0002. 
in 1883. Upon another branch of the subject, Mr. 
Westland expressed the opinion that the first duty of 
the Government was to provide protective lines in 
order to counteract the effects of famine, and must 
make the consideration of their productiveness a 
secondary matter. 

The Committee are entering so fully into details, 
that they may very easily be still sitting when the 
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THE operation of sharpening band saws is both 
slow and tedious, and demands considerable skill on 
the part of the workman. It has therefore been an 
object with inventors to produce a machine which 


should supersede hand labour in this respect, and the | 
pushes this latter one tooth forward. 


perspective view on the present page illustrates an 
arrangement invented in Denmark by the owner of a 
saw-mill, and afterwards modified, as shown in Figs. 1, 
2, and 3, by Mr. Edward Rasmussen, of the firm of Ras- 
mussen and Sons, of Slagelse, Denmark, for this pur- 
pose. The patents are in the hands of Mr. Carl Mor- 
tensen, of the same place. 

The machine consists of a cast-iron bedplate rpon 
and below which the working parts are arranged. 
The cutting tool is a 54 in. or 6 in. taper saw file carried 
in the support L(Fig. 1), which is moved backwards and 
forwards in the guide C by means of the connecting rod 
K andacrank, the whole being set in motion by the pulley 

A isa vice in which the band saw blade is held by 
means of a horseshoe spring P. During the operation 
the saw rests upon two steel stops Q, which by a 
mechanism clearly shown in Figs. 1 and 2, can be so 
adjusted that the blade has only its teeth above the 
vice. The up-and-down movement of the saw file, 
combined with the feeding of the saw blade by the 
pawl G, is effected by means of a two-armed lever S, 
placed below the bedplate in the following manner. 
The eccentric disc O, driven through the pulley T and 
the mitre wheel U, produces a pressure upon the fric- 
tion roller M resting in the bearing N. This pressure 
is transmitted to the end of the lever S, and produces 
in the adjustable support F, resting on the other end 
of the lever, areverse motion. Now, upon the head of 
F there rests the guide C, which is pivotted at I, and 
which, therefore, follows F in its up-and-down motions, 
Supposing the movement to begin when the file com- 
mences its advancing stroke, then the disc O has its 
shortest radius turned toward the roller M ; this being 
at its highest point, the support F, with the guide and 
the file, are consequently in their lowest position, i.e., 
the file is touching the saw blade. The file stroke 
being ended the eccentric disc O assumes the position 
in which it has its largest radius against the roller, and 
the motion of the lever S, and consequently of the guide, 








the file, and its carrier, is reversed, the file being kept 
raised above the saw blade during its back motion. 
Just before the file touches the saw blade the pawl 


G commences to retire, but when the file has made its | 


stroke and is returning above the saw blade the pawl 
The length of 
the movement of the pawl is adjustable by the index 
attached to disc O. The spring B is applied when the 


| file is nearly worn out to increase the pressure upon 
| the saw blade. 


By means of the screws X X the steel 
springs Y Y can be pressed more or less against the 
guide, and thus a very exact sideway adjustment of 
the file upon the saw blade can be obtained. 

The machine takes very little power and is so ex- 
tremely simple to manipulate that a boy can work it. 
It is designed to run about 80 revolutions per minute, 
and will sharpen band saw blades from 2} in, broad 
down to the slenderest blades. 








FLETCHER’S BLOW-PIPE BURNERS. 


THE annexed engraving illustrates a new form of | 


blow-pipe burner devised by Mr. Thomas Fletcher, 
of Warrington, for the purpose of effecting repairs 
of machinery in situ. It consists of three coaxial 
tubes of which the two inner are for air and the outer 


for gas. The central tube is a jet supplied by air 
under pressure from a blower, such as Fletcher’s No. 5 
foot-blower, and delivers into the second tube, draw- 


after the manner of an injector. The gas occupies the 
annular space between the middle and outer tubes, | 


| held 


| Engadine, 6000 ft.“ above the Sea,” by 
| F.R. Met. Soc. 
| higher extremity of the Upper Engadine, and is protected 
| from northerly, easterly, and southerly winds. 
| author gives some account of the meteorology of this 
| plateau, and also the observations made during the four 
| months, 


and is emitted all around the central air jet, so that 


| there is perfect combustion both at the centre and 


periphery of the flame. The burner in the engraving 
will consume, at full power, 300 cubic feet of gas per 
hour, requiring a main 1}in, in diameter to supply 
it. It will produce a good brazing heat on a T joint 
in a3-in. wrought-iron pipe in tive minutes. If required, 
two or more can be made to concentrate their effect on 
the same spot, being either held in the hand or fixed 
on movable stands, “the connexions being made with 
flexible pipes. 

The same blow-pipe can be made in the usual form 
to take a supply from smiths’ bellows without the in- 
jector nozzle and has in this form the same power, 
Under either arrangement it is believed to be the most 
powerful blow-pipe which can be made to work by any 
blower not driven by power, and there must be a mul- 
titude of instances in which it will be found most use- 


ful in engineers’ shops. 








Royat Metroro.ocicat Socrery.—The usual monthly 
meeting of this Society was held on Wednesday evening, 
the 21st instant, at the Institution of Civil Engineers, 
Mr. R. H. Scott, F.R.S., President, in the chair, when 
the following papers were read: (1) ‘‘ Notes on the 
Proceedings of the International Polar Conference 
held at Vienna, April 17th to 24th, 1884,” by R. 
H. Scott, F.R.S., President. This "Conference was 
to welcome the several expeditions on their 
return from the Arctic regions, and to discuss the 
best mode of utilising their labours. (2) ‘‘ Meteoro- 
logical Observations on the Maloja Plateau, Upper 
Dr. A. T. Wise, 
The Maloja + wells g is situated at the 


The 


November, 1883, to February, 1884. (3) ‘‘On 
some Results of an Examination of the Barometric 
Variations in Western India,” by A. N. Pearson, 
F.R. Met. Soc. (4) ‘Illustrations of the Mode of 


ot diel : : | taking Meteorological Averages by the Method of Weigh- 
ing in with it about four times its own volume of air, | gaat ag ge set the MM 


ing Paper Diagrams,” by R. Inwards, '.R. Met. Soc., 
| F, R. A.S. (5). “Ten Years’ Weather in the Midlands, 
| by Rupert T, Smith, F.R. Met. Soc, 
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TESTING CURRENT METERS. 


Description ‘of the Apparatus Used for Testing Current 
Meters at the Admiralty Works at Torquay for Experi- 
menting on Models of Ships.* 


By Mr. Rosert Gorpon, of Burmah. 


Tue current meters to be tested are towed by a dyna- 
mometrical apparatus through still water in a large tank, 
which gives a parallel-sided water space 278 ft. long, 
36 ft. broad, and for the most part 10 ft. deep, though it 
shallows up at the ends. It is roofed from end to end, 
the framework of the roof carrying a light railway with a 
clear space between the rails, which run the entire length 
of the building at about 20in. above the normal water 
level. Figs. 1, 2, and 3 show the general arrangement of 
tank and railway. 


more than three or four pens are used at one time for re- 


cording; another occasional pen E being sometimes 


required to show slight quick or slow variations in the | 


rate of speed of the truck and object during the experi- 
ment. The arrangement of all tive pens is shown in 
Fig. 4, together with the recording cylinder R, and the 
resistance measurer or dynamometer G. A sixth pen F 
is used in ship-model experiments as well as the pen C, to 
record the indications of two very small and delicate 


ahead, and show whether the speed of the model through 

| the water differs from the measured speed over the 

| ground, in virtue of any slight current set up by previous 
| experiments. 

he dynamometer consists of a vertical beam G hung 

on a fixed centre H by a double knife edge suspension. 

| From its lower end a link takes the towing strain of 


| current-meters, which precede the model some distance | 


A stout framed truck T, suspended from the axles of | the model; while a knife edge fixed in the beam G, at an 





Fig. /. 
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two pairs of wheels, runs on the railway, and carries the 
recording and measuring apparatus. <A sheet of paper is 
wound round a cylinder R, Fig. 4, carried by the truck ; 
and the cylinder is moved by a band from the hinder axle 
so that the circumferential travel of the paper represents, 
on a reduced scale, the forward motion of the truck. 
pen A, actuated by clockwork, marks time on the 
cylinder as it revolves. A second pen 
electrically, and marks indents on the recording paper 
for every 25 ft. run by the truck. A third pen C, 
moved electrically, can be used for recording the 
number of revolutions made by the meter under 
trial, contact being made inside the meter in the 
method actually arranged for use. A fourth pen D 
is required for recording the force actually used for tow- 
ing the object through the water. Specimens of the actual 
records taken are shown to an enlarged scale in Figs. 5 
and 6; Fig. 5 shows a record of the dynamometrical pen 
D; and in Fig. 6 the one line is from the time pen A, and 
the other line from the distance pen B. Generally not 

* Paper read before the Institution of Mechanical En- 
gineers, 











A | 


is moved | 


| experiments had previously been made at these works, 
bearing on this point, when bodies of globular and other 
shapes had been towed at various speeds while loosely 
held by a cord. It was found that the globes wobbled 
and danced about violently, owing to the eddies formed 

| behind them ; but by lengthening out the rear end of each 

| globe to a point, - steadiness ensued, and the objects 
followed in straight lines. It is proposed to utilise these 
results in future meters. 

The truck is moved by an endless wire rope coiled in a 
spiral groove on an accurately turned barrel, which is 
driven by a small double cylinder engine, having a heavy 
and highly-speeded fly wheel, and a governor of very exact 
action, of such arrangement that any required steady 

| speed from 40 ft. up to 1000 ft. per minute can be assigned 
by it to the truck. 

| The governor is complicated with a number of parts 

| formerly useful, but now no longer required ; in principle 
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equidistant point above the centre H, carries one end of 
the spring S, whose extension measures the resistance of 
the model, the other end being attached to a knife 
edge, fixed in the truck. The uppermost extremity of 
the beam is linked to the multiplying lever M, which 
moves the resistance-recording pen D on the paper. An 
extensive collection of springs permits, by substitution, any 
resistance to be measured ; but the actual strain corre- 
sponding to the indications of the recording pen is deter- 
mined by weights W applied to the end of the horizontal 
lever K at a point whose distance from the centre H 
equals that of the towing link L, and the resistance 
spring 8S, 

The arrangement for testing the Deacon meter is 
shown in Fig. 4, where a round bar nearly an inch 
in diameter carries the meter; but it was found ex- 
pedient in the rating experiments to substitute for the 
round bar one of tapering or fish section, as shown at 
Pin Fig. 4, and full size in Fig. 7, set with its edges 
in the direction of the run, as the round bar was observed 


| to cause eddies and a disturbance in the water, likely 


| to interfere with accurac 


of record in the instrument 


when used for high velocities, Some very valuable 


pass Biase. i Rabe p Roi 
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| it may be described in general terms as a modification of 
the Watt governor, but greatly improved. In the ordi- 
nary governor the action is due to the position of the 
balls, which in virtue of their altitude, rising with in- 
crease of speed, shut off the steam at the throttle valve ; 
the reverse happening when they fall lower. In Mr. 
Froude’s governor, illustrated in the diagrams, Figs. 8 
and 9, the balls are not allowed to travel outwards beyond 
acertain angle; beyond this angle the link L, acting on 
the inner end of the stationary lever V, against the 
fulcrum F, presses a brak2 block B against a disc D, 
which rotates about the same spindle and with the same 
angular velocity as the governor balls; so that whenever 
a proper amount of steam is used, and when there is no 
variation in load, the balls will revolve at their proper 
angular altitude, and the stationary brake block will be 
just in contact with the rotating disc, but exerting no 
pressure upon it. But should an excess of speed take 
place, however small in amount, due either to lessened 
load or to increased steam pressure, then immediately 
pressure will exist between block and disc, proportioned 
to the excess of speed, which pressure will tend towards 
making the block accompany the disc in its rotation ; but 
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this motion is hindered and kept within narrow limits by 
the pull of a spring 8, which keeps the block against a 
fixed stop so long as the true speed is maintained. The 
travel of the block away from its stop is a measure of the 
friction between the brake and the disc, or in other words, 
is a measure of the excess of speed. 

The position of the brake block governs the extent of 
opening of the throttle valve, which is open when the 
block is close home to its stop, and becomes closed as the 
block departs from the stop, that is as the excess in speed 
over that required becomes larger. The steam pressure is 
thus cut off immediately there is any excess of speed. 
The adjustment of the critical speed at which the throttle 
valve becomes acted upon is made by adjusting the position 
of weights W along the arms A carrying the governor 
balls. Also the centripetal force is given, not by the 
statical weight of the balls asin the Watt governor, but 
by springs C, the arms and balls being statically balanced. 

This arrangement acts with such accuracy and delicacy 
that a variation in speed of half afoot per minute is rarely 
found to occur, even in the fastest runs of the truck. In 
practice such variations are observed with sutticient 
accuracy onthe ‘‘ speedle,” which isa water column in an 
open glass tube fixed near the hauling engine. The 
head of water in this tube is maintained by a centrifugal 
pump worked through suitable gearing by the rotating 
shaft of the engine. A scale placed alongside the tube 
shows the speed at which the truck is moving at the time 
when the observations are made. The scale was marked 
by actual experiment and by subdivision ; a height of 
34 in. of water column measures a variation in speed of 
10 ft. per minute when running at about 300 ft. per 
minute. 

In testing either ship models or meters a length of only 
150 ft. to 200 ft. in the central part of the run of the 
truck is used, a certain portion being allowed for getting 
up and lowering down speed at the ends. For certain 
purposes it has been found desirable to have a longer run, 
and arrangements are in progress for moving the whole 
establishment “to Haslar, where the new tank will be 
something like 500 ft. long. 

In rating the Deacon meters it was not found necessary 
to have a great number of experiments, each at a different 
speed ; but usually only three speeds were employed, of 
1 ft., 2 ft., and 8 ft. per second; anda master curve gave 
all the intermediate speeds. This standard or master 
curve is one obtained from a series of experiments with 
meter No. 1, and may {be looked upon as perfectly ac- 
—- giving the rate-curve of this meter at the time 
of trial. 

Tn Fig. 10 are given the rate-curves of this meter and 
of two others, in order to show the method of inferring 
the rate-curves of the different meters from the master 
curve shown by the black line. The abscisse represent 
the speed in feet per second, the ordinates the travel of 
the log through the water for a given number of turns of 
the screw. The curves are similar curves, those of meters 
Nos. 10 and 11, being inferred by a process of trial and 
error from the master curve of No. 1 by appropriate 
alterations in the scales of the ordinates and abscisse. 
The reasons for this similarity are founded on mathe- 
matical considerations not immediately obvious, but 
which need not be entered upon here. 

Any small current in the water of the tank, such as 
may arise from draughts of air or from the previous ex- 
periments, proves quite sufficient to produce very tangible 
error in the indications of individual experiments. For 
eliminating such errors in testing the meters, the plan 
was at first tried of reversing the meters at the end of 
each run, and making an experiment in the opposite 
direction after a sufficient interval of time. But it was 
found that this method, whilst eliminating the error from 
fortuitous variation of current, due to draughts or other 
accidental causes, introduced a fresh error from the fact 
that there was always a current against the direction of 
the run, caused by the water disturbance and by the wind 
of the truck in the previous run. To avoid this, the practice 
now is, after each experiment in one direction (say from 
north to south), to return instantly (from south to north) 
at the same speed, in order thereby to obliterate as far as 
possible the effect on the current ; then to lift the meter out 
of the water, and travel slowly back from north to south; 
and then replace to face northwards, and take a new ex- 
periment from south to north. The mean of such a pair 
of experiments, or still better of two pairs, will be very 
free from error due to current. 

The foregoing account has been prepared with the kind 
permission and aid of Mr. R. Edmund Froude, of the 
Admiralty Experiment Works, Torquay; and with the 
aid of Mr. J. R. Perrett, who supplied explanations and 
drawings. 








FOREIGN AND COLONIAL NOTES. 

Railway Surveys in Queensland.—A Brisbane to Lytton 
trial survey has been completed. A surveyor will be put 
on almost immediately to extend the Fassifern line from 
Harrisville to the Teviot at Coochin, a distance of about 
16 miles, and a survey from the Warwick line to Beana- 
raba is also to be started at once. Plans for the Kilkaran 
line, 26} miles, are being pushed forward with all speed, 
and tenders will be invited almost at once. This will in- 
clude a bridge over the Mary, and from the nature of the 
country it has been found necessary to cross Wide Bay 
Creek three times. It may be remembered that tenders 
for a few miles of this line, to include the Mary bridge, 
were called for some time since, but nothing came of it. “A 
permanent survey of the Brisbane Valley line is now com- 
pleted to Esk, and plans have been laid on the table of 
the House of Assembly. 

Car Wheels in the United States.—The number of car 


wheels in use in the United States is estimated at 
10,090,000. About 1,250,000 tyres are worn out each year, 





requiring about 312,500 tons of iron, about eleven-twelfths 
of which are supplied by the used-up wheels themselves, 
which are broken up and re-cast. 

Water in New South Wales.—A Government. boring 
party in the Bourke district at present working about six 
miles west of Goonery at a depth of 100 ft. have passed 
through the salt drift, and are now in the clay. Messrs. 
M‘Caughey and Co., of Toorale, have tested the Goonery 
artesian well, and found the supply to be only about 65 

allons per hour. Latterly it has been diminishing much 
in quantity, but the well is still supposed to be one of the 
best in northern Riverina. Hitherto it has been generally 
thought to be about 100 ft. {deep, but it is now dis- 
covered to be only 76 ft. deep when cleaned out. When 
first sunk a rapid rush of water prevented further opera- 
tions, so Messrs. M‘Caughey determined to sink deeper 
and try and strike the supply of water recently tapped by 
Ford’s Government party half a mile away at 122 ft. 
After sinking only 6 ft. through the granite boulders, the 
water burst in from the rock at the rate of over 1000 
gallons per hour, conferring a great boon on the Toorale 
owners. 

Kangaroo Point.-—We learn from Brisbane that Messrs. 
Gibbs, Bright, and Co., are about to erect extensive 
wharves at Kangaroo Point, nearly opposite their present 
wharves, for the accommodation of large steamers. 

Locomotives upon the New York, Lake Erie, and Western 
Raiiroad.—In the year ending September 30, 1883, there 
were 564 locomotives upon the New York, Lake Erie, and 
Western Railroad, as compared with 564 in 1881-2, 544 in 
1880-1, and 528 in 1879-80. 

Spanish Railways.—The Madrid, Saragossa, and Ali- 
cante Railway Company has just opened for traffic a line 
from Merida to Caceres. 

Portuguese Minerals.—The aggregate quantity of mine- 
rals produced in Portugal between 1850 and 1880, inclusive, 
is estimated at 3,594,864 tons, valued at 4,878,400/. The 
production has very greatly increased during the last 
fifteen years. , 

India and Australia.—A scheme has been proposed at 
Sydney, New South Wales, for the establishment of a line 
of steamers from Calcutta to Sydney, calling at Colombo, 
and the chief Australian ports. P 

New Chicago Enterprises.- The following new Chicago 
concerns have been incorporated: The Chicago Iron 
Roofing Company, with 200,000 dols. capital; the 
Chicago Water Works Construction Company, with 
100,000 dols. capital, and the Skein Axle Manufacturing 
Company, with acapital of 250,000 dols. 

Port Adelaide.—The Adelaide Marine Board are con- 
sidering several schemes for the improvement of the Port 
river, so as to give better accommodation to ocean-going 
steamers. The South Australian House of Assembly has 
requested the South Australian Government to prepare 
plans and provide an estimate of the cost of a dry dock to 
be built at Port Adelaide, of sufficient size to take’ in the 
largest vessel which is likely to visit South Australia. 

Western Australian Railways.—The second section of 
the eastern railway of Western Australia, extending to 
Chidlow’s Well, 20 miles east of Guildford, was opened 
March 11. The settlers at Newcastle are agitating for 
railway extension to that township. It is probable that 
during the next session of the Legislature means will be 
provided fora line about twelve miles long; also for-a line 
of similar length to connect Beverley with York. 

Belgian Coal Exports.x—The quantity of coal exported 
from Belgium in the first two months of this yeat: was 
673,413 tons, as compared with 629,976 tons in the corre- 
sponding period of 1883. In these totals the exports to 
France figured for 635,747 tons and 590,035 tons re- 
spectively. 

St. Kilda Pier.—Tenders have been invited by the 
Victorian Commissioners of Public Works for the exten- 
sion of the St. Kilda Pier, for which 4000/. was voted on 
recent estimates. The additional length will be 516 ft., 
at the end of which a breakwater of 100 ft. will be con- 
structed in a northerly direction. Subsequently the break- 
water will be lengthened to 500 ft. The portion to be 
built now will be composed of timber piling filled in with 
stone, and the new part of the pier will be close piled. 
The work is to be undertaken principally for the purpose 
of affording a safe harbour for small craft and yachts, but 
provision will be made whereby vessels may be berthed in 
a depth of 12 ft. at low water. 


German Steam Navigation.—The balance sheet of the 
North German Lloyd’s for the past year exhibits a sur- 
plus profit of 97,0007. over the previous year. On the 
other hand, the Kosmos Steamship Company, of Ham- 
burg, in its report for 1883, shows results of a less flatter- 
ing character. Thus, from twenty-one voyages in 1883, 
only 45,6877. was realised, while in 1882 only nineteen 
voyages brought ina sum of 69,325/. The cause of the 
falling-off was the keenness of competition from a new] 
oe Spanish line and a heavily subventioned Frenc 
ine. 


New York and San Francisco.—New York maintains the 
same intimate business connexions with San Francisco 
which she had before the first overland railroad was com- 
pleted in May, 1869. More than this, the volume of 
transactions has increased very largely, we may say 
doubled, taking the aggregate shipments of merchandise 
by sea and land. The most noticeable fact in the trade 
is that the introduction of railroads has not produced 
those radical changes which were expected. It was be- 
lieved that the interchanges of products by the water 
route would be greatly diminished, but the fact appears 
to be quite the contrary, 


A German Electric Railway.—An electric railway has 





been completed between Sachsenhausen and Offenbach, 
The working of this new railway, which comprises twelve 
stations, has thus far been attended with success, 


American Bridge Building.—Messrs. Clark, Reeves, and 
Co. have contracted to build an iron bridge over the 
Schuylkill for the Wilmington and Northern Railroad. 


New Zealand Timber.—The export of timber, especially 
kauri, is very large from the northern part of New Zea- 
land. Numbers of vessels are constantly employed in 
carrying kauri to the southern parts of the colony and to 
Australia, where there is a good market for it. In addi- 
tion to this, several large mills in Auckland are fully em- 
ployed cutting up the logs into sizes fit for building pur- 
poses, Between 400 and 500 hands are engaged in this 
work alone. The New Zealand Timber Company held its 
annual meeting in February. The profits for the past 
year were 14,299/. A dividend at the rate of 10 per cent. 
per annum was declared, and 2500/. was carried to the re- 
serve fund (making it 12,500/.), while 3000/. was carried 
to depreciation account. The paid-up capital of the com- 
pany is 55,0007. 

Water Supply of Melbourne.—As a result of a recent 
visit of the Melbourne Water Supply Board to the Silvery 
Creek district, the Board recommended the Minister to 
adopt one of three schemes recommended by the super- 
intending engineer for conveying water from the creek 
into the Yan Yean system at the weir at the foot of what 
are known as Nimmo Falls. The first scheme provides 
for an open channel, 10 miles long, following round the 
spurs of arange ; the second resembles the first in its main 
features, but effects a reduction of over two miles by 
travelling through two prominent spurs, and the third 
scheme provides for an open channel 3 miles 75 chains 
in length, with a tunnel through a range of 1 mile 
33 chains. The Board recommends the second scheme, 
which is estimated to cost 35,000/., and urges the import- 
ance of its being carried out at an early date. 
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4108. Furnaces for the Combustion of Liquid 
Fuel: J. H. Selwyn, London, [6d. 10 Figs.}--The fuel is 
injected in the form of spray by steam into a combustion chamber 
containing a slab or dash brick against which the fuel is projected 
a supply of air being admitted to support combustion. Referrin 
to theillustration, the furnace is built up of three sections a', a%, a3, 
the abutting edges of which are provided with grooves and pro- 
jections d, the projections of one taking into the recesses of the 
other, and the joints being made air-tight by the introduction of 
dry fireproof material such as powdered fireclay. The combustion 
chamber is thus free to expand and cortract without admitting 
air at the joints. Steam is supplied to the injector e by a pipe, 
and projects the oil supplied by the pipe g into the furnace and 
on to the dash brick h. The dash brick may be a block of plumbago 
or graphite such as is described in Specification 2160 of 1884, and 
which contains both carbon and iron. The steam and oil supply 
pipes are carried by pec a yt in which they slide telescopically 
when the injector is pushed upward, when it is required to move it 
from its place in in front of the furnace. The supply of steam and 
liquid hydrocarbon is regulated by cocks or valves. The cross 








sectional area of the annular stream of air admitted to the furnace 
is regulated by a plate of asbestos, platinum, or steel bent into the 
form of a truncated cone, but not united at the edges. This con- 
is placed in a conical opening formed in the movable part 
through which the nozzle of the injector projects, and is pulled 
outward or pushed inward according to whether the area of the 
air space around the nozzle is required to be increased or dimi- 
nished. In a modification two plates curved on their inner edges 
are pivotted on a stud at one end, and slide over one another at the 
other end, so as to more or less close the air opening between 
them. The air supply can thus be regulated so that solid carbon 
will be continuously formed for the purpose of effecting the com- 
bustion of the hydrogen resulting from the decomposition of 
steam. The liquid hydrocarbon reservoirs o serve to maintain a 
constant flame in the furnace even when the supply from the in- 
jector is shut off, or the oil is fed froma trough by means of an 
asbestos wick, The steam issuesfrom the injector in the form of 
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aring, and surrounds the hydrocarbon issuing from the central 
pipe, and induces a current of air through the opening in the 
wall around the injector. (August 24, 1883). 


4480. Ships, &c.: W. J. Clapp, Nantyglo, Mon- 
mouth. [d. 3 Figs.)—The outside of the ship down to a suit- 
able distance below the water line is constructed of iron or steel 
plates rolled with corrugations running vertically or horizontally, 
thereby forming a series of chambers between the plates and the 
ship proper. These chambers communicate with one another, 
pee water can be let into or pumped from them. The water dis- 
tributes the impact of a shot over a larger area. (September 19, 
1883). 

4549. Appliances for Stopping Holes made by Col- 
lision, &c., in Ships: J. Richardson, North Shields. 
(6d. 9 Figs.|—A pad of flexible material strengthened by cross- 
bars, and made water-tight, against the side of the vessel, at the 
ends and sides, by a border piece of india-rubber, is fitted with ropes 
so that it can be lowered over the side of the vessel, and secured 
when in the proper position. The pad when in position may be 
shielded by one or more pieces of strong canvas of greater width 
than the pad, of the same length, and having its edges bound with 
ropes. (September 24, 1883). 

4617. Apparatus for Generating, Regulating, 
Measuring, Recording, and Integrating Electric 
Currents: Sir W. Thomson, Glasgow. [3s. 36 Figs.J)— 
The cores of armatures of the Siemens and Gramme type or others 
having the shape of a figure of revolution, are constructed of fine 
soft iron wires of square section wound continuously and spirally, 
but as nearly as may be in coaxial circles, with the successive 
strands mutually insulated by strong thin paper ribands, and with 
the neighbouring circles kept from contact by a fine knife or’circular 
edge of sheet metal or paper which is removed after winding, and 
solid distance pieces or a cement inserted. Two methods of wind- 
ing the core of a Pacinotti or Gramme ring with square or rectan- 
gular copper wire are described. For a high potential generator, 
the wire is first cut into proper lengths, and each length, beginning 
from the two ends which are well secured, wound on two flat 
bobbins, each containing the half length in one plane. To com- 
mence the winding, the soft iron toroidal core coated with insu- 
lating material is securely fixed by clamps, and the wire between 
the pair of bobbins stretched tightly across the inner rim of the 
soft iron toroid with a few degrees of obliquity. One of the 
bobbins is then fixed, andthe winding commenced with the other, 
the winding from each bobbin being altogether in one plane, 
and a riband of paper being wound between its turns, The 














interior bed for the wire is smoothed by a very acute little 
wedge of wood cut obliquely and placed to receive the wire 
where it begins to leave the core. A plane guiding cheek of metal 
against which the wire is pressed is fixed temporarily to the core 
in proper position for the first coil, and may be removed after the 
first six or eight coils have been wound. A machine for winding 
is described and claimed. When the first coil is completed its outer 
end is secured and the plane face next which the coil isto be wound 
is coated with strong fine paper or thin mica, and a removable dis- 
tance piece is placed against the outer half of the faee. The 
second coil is then wound as was the first but contrarywards and 
its outer end secured, the other coils being wound on ina similar 
manner, the planes of the coils being radial. When the winding 
is completed the distance pieces are removed and fine silk thread 
wound round and round through the aperture of the ring and into 
the vacant wedge-shaped spaces. The outer ends of the coils are 
then loosed and soldered together in order. Fora large current 
generator, the copper wire is wound on the core in successive 
layers, each forming a closed toroidal helix with its ends soldered 
together, contact being prevented between the consecutive turns 
by distance pieces of paper or mica at the inner surface and by 
ccment at the outer. The first layer is coated with very thin paper, 
and the second wire wound on the wire of the first and not across the 
spaces, andsoon. Thesolderings of the successive layers are ar- 
ranged at equal distances on the inner circumference of the toroid. 
The commutator bars are some multiple of the number of layers. 
At each point where a conductor leads inwards to the commutator 
bars, a little of the paper coatings of each layer is scraped away 
and each layer is soldered at these points to the layer below over a 
short length of the bared places, which are equidistant from the 
joined ends of the several layers. The conductors leading to the 
commutator are made of thick sheet copper cut concave to fit over 
a convenient length of the outermost layer to which it is soldered 
and lie in planes projecting inwards towards the axis of the arma- 
ture. Each commutator bar is made double with holes in the 
ends of its two halves next one another, which are placed on pins 








| projecting from the inner edges of the conductors and secured by 


solder. The armature is attached to the axle by two discs of gun- 
metal with bevelled rims bolted firmly together, so as to clamp it 
by pressing obliquely inwards and outwards, the bevelled surfaces 
being insulated. The conductors lead inwards between these 
plates, the pins projecting through holes in the discs. The brush 
frame is supported by means of collars on the main shaft or on 
pivots, and an adjustable stop prevents the brush frame from 
flying round with the shaft and commutator, but leaves it free 
to move in the reverse direction if the armature should be re- 
versed, in which case counter stops lift the brushes off the 
commutator in the act of checking their backward movement. 
Or the brush may be divided with separate insulated parts, the 
circuit to each of which is broken, except through a high resistance 
shunt, when the current flows in the wrong direction. This shunt 
circuit remakes the contact when the current is in the right direc- 
tion. When the machine is to work in either direction, the stops 
are arranged to take off one set of brushes and to put on the other 
set at the right time. The stops may be altered by hand or auto- 
matically. Two small brushes touch the commutator on the two 
sides of the contact line of the main brush and are put in circuit 
with an indicating galvanometer or electro-magnetic controller. 
When the galvanometer needle is defiected, the brush frame is 
shifted by hand until the needle again comes to zero, or thecontroller 
(such as described in Specification 2028 of 1883) may act on the 
brush frame stop. The two main brushes may each be indepen- 
dently adjusted. To prevent the oil being wasted, a centrifugal 
disc surrounded by an oil canal is placed below each bearing. The 
oil is pumped up from a reservoir to which it falls, is filtered, and 
passed to the supply reservoir. The field magnets are excited by 
means of a flat thin strip of copper insulated by a riband of thin 
strong parchmentised paper, the strip being wound on a temporary 
core and immersed in a hot mixture of melted resin and beeswax. 
These coils are slipped on the core, which isinsulated, and the 
pole-pieces fixed thereon. Or bars or bundles of very hard steel 
magnetised in situ are employed ; the pole-pieces are supported 
by non-magnetic material of (J section within which the 
bars are placed; the magnetising coils may be allowed to 
remain permanently in position or may be removable. Re- 
ferring to the illustrations, the main framework consists of two 
circular end plates a b bolted firmly together by the iron pole- 
pieces ¢ and four hollow columns d. The short hollow pillar e 
serves as a footstep bearing for the shaft f, while the plate a carries 
two pillars y supporting a crossbar h carrying the upper bearing. 
The core j is in the form of a toroid, the winding being shownat &. 
The commutator bars J are connected to the conductors n, each of 
which has fixed to its inner end a round bar o rising through a hole 
in the upper disc m, the holes being arranged in three concentric 
circles. A similar commutator may be constructed below the 
armature, as indicated by the dotted lines. The bars / are secured 
by the insulated ring q and washer 7 fixed on a screw nut s. 
The lower disc p is supported by the projection on the shaft, and 
the upper disc is pressed down by the nutsandcollar u. In order 
to secure the driving pulley i to the shaft f, a spring disc r, 
secured between two collars on the shaft, presses a ring y towards 
a fixed ring z, the driving pulley i being clamped between the 
conical surfaces of the rings, which both rotate with theshaft. The 
pressure of the disc v may be counterbalanced by a forked lever 
arrangement (acting on the ring y) and a spring, allowing 
the pulley i to fall down until stopped by a collar. To start 
the generator, the relieving force of the spring is annulled. 
sriefly, the remainder of this specification relates to (1) a regulator 
to confine the difference of potentials between the mains when 
the lamps are worked in parallel arc. A bucket containing mer- 
cury is suspended by a spiral spring, and is in flexible connection 
with a fixed well containing mercury, and as the mercury rises in 
the well one after another of a series of resistance, in multiple 
arc, is put in circuit with the mains. The bucket is raised and 
lowered automatically by electro-magnetic force, two methods being 
described ; (2) to an automatic make and break appliance. The 
mercury bucket and well are arranged to act as a safety break oras 
aslow extinguisher ; (3) toalong range tangent galvanometer. The 
galvanometer has a pair of deflector conductors, or a straight de- 
flector conductor in a horizontal plane, and an astatic pair of 
needles above and below the plane ; (4) toa potential gauge. Two 
magnetic forces separately adjustable are placed at right angles 
to one another, and combined with a coil or coils of wire. The 
needle or astatic pair of needles rest in a plane perpendicular to 
the ‘‘traverse” when the potential is atits prescribed value, the 
percentage of deviation being shown by round numbers. The 
method of winding German silver resistance coils so that they 
shall exert no direct force on the needle or other movable part is 
described. Modifications are described in one of which the re- 
sultis given by electrostatic force when the potentials are very high; 
(5) to a new form of Daniell’s battery for standardising potential 
gauges ; (6) to electric current recorders and integrators. A long 
riband of paper pulled slowly by clockwork, is marked by a pen 
moved transversely to distances, from a zero line, proportioned to 
the strength of the current, the current being integrated automa- 
tically by an integrating wheel, the axis of which is, when no cur- 
rent is passing, parallel to the direction of the paper on which the 
wheel rests. A modification adapted to integrate a curve by hand 
is described ; (7) to an electrometer tor measuring the difference of 
potential between two points of the circuit, the needle being sus- 
pended bya fine platinum wire, so that the sulphuric acid is dis- 
pensed with ; (8) to resistance coils for use with current regulators, 
the coils of which are wound on the outside of a metal can contain- 
ing water; and (9) to an apparatus for preventing lateral motion or 
deviation from strictly horizontal motion in current recorders and 
integrators, potential meters, or in a regulator or controller con- 
sisting of a wheel pivotted on a vertical axis and a rail on each 
side of the wheel at such a distance apart that the wheel cannot 
touch both rails simultaneously, the rails or the bearings of the 
wheels being attached to the movable body. (September 28, 
1883). 

4667. Couplings for Pipes, &c.: N.Thompson, Lon- 
don. [6d. 22 Figs.)—A coupling piece is formed with a cylindri- 
cal cavity to receive the flanges of the pipes, the plain flange of 
one pipe being received by a socket in the one face of the other 
flange, the other face of which is formed with two or more inclines 
and two or more slots or openings in the edge. Two or more 
inwardly projecting clips on the coupling are formed on their inner 
edges with teeth or recesses engaging with a spring catch on the 
plain flange. (October 1, 1883). 


4728. Voltaic Batteries : A. C. Henderson, London. 
(VY. Basset, Paris). [6d, 4 Figs.J—A primary battery consists of 
a zine and carbon couple, separated by a porous cell or diaphragm. 
The zinc is immersed in a solution of an alkaline chloride, and the 
carbon in a solution of Mn Cl. Fe, Clg which becomes Mn Cl., 2 
Fe Cly+-Clo, the equivalent of chlorine being taken up by the zinc. 
The density of the two liquids should be about equal. The Fes 
Cl; is prepared by treating old iron scraps with hydrochloric acid, 
the proto-chloride formed being treated with powdered peroxide of 
manganese, hydrochloric acid being gradually added in the follow- 
ing proportions : Mn O2+2 Fe Clo+4 HCl=Mn Clz Fes Clg +2 H20. 
The liquid may contain KCl or NaCl. The liquid on the zine 
side, after being used in the battery, is treated with an alkali or 
alkaline carbonate having if desired first precipitated the iron and 
manganese. The exciting liquid on the carbon side is indefinitely 
re-established by boiling some minutes in Mn Og with the gradual 
addition of hydrochloric acid. The porous cells are made of a 
mixture of clay, carbonaceous matters, and sesquioxide of iron. 














The illustrations show the constrution of the cells, a b being the 
electrodes, c the porous cell. In a secondary battery constructed 
according to this invention any metallic oxide capable of being 
peroxidised may be employed, such as the oxides of manganese, 
iron, chromium, tin, lead, antimony, nickel, cobalt, zinc, bismuth, 
copper, mercury, or silver, or the compound of a metal with a 
metalloid, such as the sulphides, chlorides, &c. The metal plates 
may be replaced by any conductor, and the liquid should be a 
good conductor and should not dissolve the compound. A cell is 
divided into two parts by a porous partition, each part being filled 
with a paste and a conducting liquid, such as an alkaline chloride. 





A carbon plate serving as a conductor is inserted in the paste 
Or the paste may be putin two poroys cells each furnished with a 
carbon plate or in two carbon cells, which cells are inserted ina 
trough containing the conducting liquid. Or carbon plates may 
be formed with cavities containing the active agent and separated 
by cloth, felt, card, &c. The conductor may be a band of paper, 
tinned, silvered, gilt, or coppered, &c., on each side of which are 
arranged one or more sheets of blotting paper coated with the 
active agent, and if desired a sheet of paper steeped in paraffin. 
(October 4, 1883). 


4736. Carriages for Tramways, &c.: D. Phillips, 
London. (6d, 2 #igs.)—An electro or other suitable motor on 
the carriage drives an intermediate shaft, which in turn imparts 
motion to a rock shaft, and this to a friction driving clutch 
operating by means of spoke-like arms. (October 5, 1883). 


4747. Burners for Burning Gas mixed with Hydro- 
carbon Vapour: J. W. Sutton, London. [fd. 2 Figs.)|— 
This consists of an argand or ring gas jet carried by a pipe which 
passes upwards from the jet through a glass chimney to a metallic 
globe situated above the chimney and made to contain a hydro- 
carbon. The pipe is also made with branch openings into the 
upper part of the interior of the globe, so that gas supplied to the 
interior of the globe may mingle with hydrocarbon vapour before 
passing through the descending pipe to the burner. The gas may 
be made to pass through the globe before passing to the burner. 
(October 5, 1883). 

4750. Propelling Ships, &c.: C. Crosier, Gateshead. 
(A. Keating, Valparaiso, Chili). (6d. 3 Figs.J}—The propelling 
apparatus comprises hollow reciprocating rams acting on their 
outward stroke against the resistance of the surrounding water, 
cylindrical pipes constructed in or fitted to the vessel's stern, and 














through which the rams work, connecting rods by which motion 
is communicated to the rams from an engine either direct or by 
gearing, and an auxiliary screw propeller with shafting connecting 
it to the engine, and whereby the ship may be caused to go 
astern when required. The illustrations clearly show the arrange- 
ment of the apparatus. (October 5, 1883). 


4751. Pyrometers, &c.: W. Lloyd Wise, London. 
(A. and E. Boulier, Paris). (6d. 2 Figs.)—This refers to pyro- 
meters of the kind described in Specification 1698 of 1883. The 
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cbjects are: (1) To indicate any variation in the volume of the ex- 
yended heat-conveying liquid. One end of a balanced beam 
carries an adjustable weight, and the other carries a vessel 
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(May 23, 1884, 








which receives, contains, and allows to _ through it a con- 
stant quantity of liquid balancing the adjustable weight. The 
beam carries a flexible metallic blade which makes contact with 
two stops when the flow of the liquid diminishes, and closes electric 
circuits through an electric bell, and through an electro-magnet 
which by means of a cock cuts off the supply. (2) To prevent 
injurious radiation on to the tubes which conduct the liquid to 
and from the capsule which alone must be subjected to radiating 
action of the space of which it is desired to measure the tempera- 
ture. A flow of liquid is established around these tubes in all that 
part of their containing case adjacent to the capsule, the liquid 

eing at a mean temperature of the supply toand outlet from the 
capsule. The tubes are enveloped by a non-conductor of heat. 
(8) To vary the surface of the part introduced into the hot chamber. 
Referring to the illustrations, R is the capsule, n the micrometer 
piece for varying the surface exposed to radiation, N the thermo- 
meter for measuring the heat, m non-conducting material cover- 
ing the tubes q; P, funnel balancing counterweight on beam. 
(October 5, 1883). 


Manufacture of Chains and Chain Cables: 
Cc. H. Reed, Sunderland, ([6d. 7 Figs.)—The links are 
cast in steel in half lengths or parts with transverse bars having 
on their opposing faces corresponding tongues and recesses, by 
means of which they are fitted together and secured by a pin or 
cotter. (October 6, 1883). 


4758. Treatment of Ores, &c., containing Antimony, 
by the Wet Process: J. Beveridge, Runcorn. (4d.)- 
Oxychloride of antimony is obtained in the crystalline form by 
the addition of an excess of water to the solution of trichloride of 
antimony and heating the mixture to from 115 deg. Fahr. to 
155deg. Fahr. The hydrochloric acid and the residual antimony 
is obtained by treating the solution with sulphuretted hydrogen 
in scrubbing towers, separating the precipitate, aérating the 
residual acid so as to expel the remaining sulphuretted hydrogen, 
the last traces of which are removed by means of chlorine, the 
weak acid being used in alkali works. (October 6, 1883). 


4759. Saw-Sharpening Machinery H. Sands, 
Nottingham. (id. 2 Figs.J)—An exhaust fan having a tube 
or mouthpiece which is so placed as to be in the best position to 
catch and receive the dust due to the saw-sharpening action is 
employed. (October 6, 1883). 


4764. Packing of Pistons for Steam Engines, &c.: 
W.R. Lake, London. (J. E. Bell, Baltimore, Maryland,U.S.A.) 
(6d. 5 Figs.|}—The packing ring is made of angular shape, having 
the vertical part made of greater depth than the annular flange. 
A. packing piece has a tongue which fits into a groove in the side 
of the packing ring, while a projecting pin enters a recess in the 
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ring, so that the ring and packing piece must all move together. 
Referring to the illustrations, the piston consists of a head A, bull 
ring B, the packing ring C, the packing rings D having the groove 
dand apart made deeper than the flange, The rings are cut away 
and the packing piece E inserted. The piece E is provided with a 
tongue e and projection f. (October 6, 1883). 


4766, Construction of Coke Ovens: J. Jameson, 
Newcastle-on- e. (6d. 3 Figs.J}—A separating wall or 
casing encloses a space wherein the pressure of air outside the 
actual wall is made approximately equal to the pressure within the 
oven, so as to stop or diminish leakage of air into the charge, 
(October 8, 1883). 


4771. Manufacture of Artificial Fuel: E. Marriott, 
London. (6d. 4 Figs.)}—The moulding part of the apparatus 
consists essentially of a mould provided with a false bottom 
operated by a cam for compressing the material and raising it out 
of the mould, and of aseries of core pieces rising through the false 
bottom, and suitably arranged for forming the desired perforations. 
(October 8, 1883). 


4773. Manufacture of Cements, &c.: E. Robbins, 
London. [10d.)—These are made from various kinds of earths, 
natural rocks, minerals, and other cheap materials, (October 8, 
1883). 


4781. Conductors of Electricity: J. G. Parker, 
Plymouth. [4d.)—‘‘This is based on the principle that the 
electric current passes along the surface of the wire or other con- 
ductor and not through its substance, and that the insulating 
material which is usualand generally necessary to cover the sur- 
face of the conductor operates, by its contact with such surface, to 
impede and diminish the force of the electric current in its pas- 
sage along such surface.” The conductor is provided with a 
series of parallel grooves and protected by an insulating sheath. 
(October 9, 1883). 


4783. Apparatus for Cleaning, Separating, and 
Class Coal, &c.: A. Sottiaux, Strepy-Brac- 
quegnies, Belgium. j6d. 4 Figs.}——This consists of a 


case or chamber provided with bars between which the materials 
pass and with means for supplying air under pressure through a 
passage so that the force of the current causes them to be de- 
posited in proper order. (October 9, 1883). 

4791. Railways, &c.: J. Kenyon, Blackburn. [6d. 
83 Figs.|—The holes in the fish-plates are made conical and the 
square hole for the bolt head taper. The nut is made with a 
taper collar under the head. The taper collar is split or divided 





by one or more vertical slots. The bolt heads are also tapered. 
The illustrations clearly show this construction. Holes or slots are 
punched in the rails at points where the rails rest on the chairs to 
give elasticity to the rail at these points, and for the better secur- 
ing of the wooden keys. (October 9, 1883). 


4793. Railway Safety and Si, Systems: P. M. 
Justice, London. (C. Catala, Fauquez, Belgium). (6d. 
5 Figs.|—An upwardly inclined movable piece or rail is adapted to 
act upon a lever attached to and travelling with the engine and 
train, and operating a whistle and brake, and closing the steam 
supply. (October 9, 1883). 


4799. Harvesting Machines; B. Samuelson, Ban- 





bury. (The Marsh Harvester Co., Sycamore, U.S.A.) (6d. 2 Figs.) 
—A travelling apron is situated at right angles to the cutter, and 
removes the crop from the inner side of a rearward platform to a 
lateral platform. The crop in being removed is taken hold of by 
packers forming part of a binding device. (October 9, 1883). 


4800. Electro-Magnets: J. H. Johnson, London. 
(E. F Recordon, Geneva). (6d. 20 Figs.}—The electro-magnet 
is composed of an iron tube or of a number of iron tubes forming 
a core or cores, and provided at each end with iron cheeks, discs, 
or plates formed or provided with a flat surface or surfaces consti- 








tuting the poles of the magnet. Several modifications comprising 
the above are illustrated, one of which is shown in the annexed 
illustration, a a being the iron discs secured to the core or tube. 
A portion of the rims of the plates a are cut away so that the arma- 
ture b can be applied as shown. The magnet is fixed by means of 
the screw S. (October 9, 1883). 


4809. Hydraulic Steering Sagezetns for Vessels: 
D. P. Dey, Brooklyn, and G. M. Hathaway, New York, 
U.S.A. (6d. 5 Figs.)—A series of pipes having elbows at their 
rear ends and journalled in the stern-post are rotated by means 
of cog pinions and rack bars, so as to direct a current of water, air, 
or steam to either side of the vessel. (October 9, 1883). 

4821. Railway Brakes: F.C. Glaser, Berlin, (4. 
Bolzano, Market-Redwitz, Germany). [6d. 6 Figs.)—The parts 
are so arranged that the downward pressure of a weighted lever 
causes toggle links to apply the brakes. The brakes can thus be 
worked by a cord or rope. (October 10, 1883). 


4822. Manufacture of Strainer Plates for Straining 
Pulp: G. Tidcombe, Watford. (6d. 10 Figs.|—A wearing 
surface plate of hard or non-corrosiye metal is attached upon a 
foundation plate prepared with cells. (October 10, 1883). 


4834. Packing for the Glands of Steam Engines, 
&c.: E. Turner, Bristol. (2d.)—Linden fibre is combined 
with hemp, flax, or jute to form the core of a packing and is satu- 
rated witha lubricant and braided. (October 11, 1883). 


4838. Piston Rings: J. Kerfoot, Rotherhithe, 
Surrey. (6d. 7 Figs.]—A segmental solid packing piston ring is 
constructed with springs between the ends of the segments, There 
may be two exterior wedge rings'and an interior segmental Y ring. 
The rings and springs may be combined with an adjusting piece. 
(October 11, 1883). 


4844. Purifying Lighting Gas: W. E. Gedge, Lon- 
don. (J. E. A. Servel, St. Etienne, Loire). (6d. 4 Figs.|—The 
circulating of the purifying liquid is caused by the lighting gas 
itself. The liquid is regenerated by quick caustic lime. (October 
11, 1883). 


4846. Fittings for Ordnance to Suit them for Drill 
and Practice with Miniature Projectiles: R. Morris, 
Blackheath, Kent. (6d. 4 Figs.}—The ordnance are fitted 
with small bore tubes. (October 11, 1883), 


4851. Extraction ofthe Precious Metals from their 
Ores, &c.: A. P. Price, London. (4d.]—Copper in a fine 
state of division is brought into contact with the solution contain- 
ing the metals, and maintained in contact by agitation, or the 
metals are extracted by means of sulphuretted hydrogen or by 
sulphides. (October 11, 1883). 


4854. Grinding end Polishing Machines: H.Sackur, 
Berlin. (6d. 4 Figs.|—This relates to the construction of the 
table for carrying the plate, and in the mode of imparting the 
requisite motion thereto, the plate being polished by a rotating 
disc. The table consists of three superposed parts, the lower being 
arranged to slide backwards and forwards, the middle being ad- 
justable vertically, and the upper in the direction at rightangles 
to the other two. (October 12, 1883). 


4865. Coupling Shafts, &c : A. Muir, Manchester. 
(6d. 14 Figs.]—A hole is drilled into the end of each shaft, the ends 
are then cut across with two cr more projections and recesses in 
each anda metal stud is fitted in the two holes and secured by pins 
passing through the shaft and stud. (October 12, 1883). 


4871, Production of Ammonia and its Compounds 
during the Process of Making Coke or Gas: H 
Simon and W. Smith, Manchester. Steam and hy- 
drocarbons are introduced at a high temperature amongst the 
fuel. (October 13, 1883). 


4876. Kilns for Burning Limestone: J. Briggs, 
Buxton. {6d. 2 Figs.)—The latent heat of the burning lime 
after passing the calcination point is employed to heat retorts 
charged with coal, slack, &c., the gas evolved from which is used 
as fuel to effect the calcination of the lime. (October 13, 1883). 


4878. Steam Engines with Oscillating Cylinders: 
C. Jacobsen, Stockholm. (8d. 9 Figs.|—The valve faces 
are curved according to a circle, the centre of which is in the axis 
of oscillation of the cylinder. The faces are elastically pressed 
together by C-shaped springs either by arranging a sliding distri- 





buting box containing the admission and exhaust channels or by 
placing the pivot bearings of the cylinder into sliding frames and 
constructing the distributing case immovably. The tension of 
the springs may be adjusted by screws. Referring to the illustra- 
tion, the valve q is guided ina frame, and is pressed against its 
face by the spring 7. (October 13, 1883). 


4880. Telephonic Apparatus: G. L. Anders, London. 
(6d. 2 Figs.)—Two simple electro-magnetic receivers or two or 
more coils or parts of coils forming part of a single receiver are 
combined with two galvanic batteries. The receivers or coils 
are connected respectively to the negative and positive poles of 
the two batteries whose other poles are connected to earth and 
the free terminals of both receivers or coils are connected to the 
line. The circuits of both batteries are arranged to be open whcn 
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the instruments are not in use. The diagram shows two receivers 
combined with two batteries, ¢ e being the contacts of the auto. 
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matic switch. In the case where a single receiver is used, a third 
coil or coils is or are added through which the line current, but 
not the battery current, passes. (October 13, 1883). 


4885. Dynamo-Electric Machines: C. H. Benton, 
London. [6d. 11 Figs.|—The cores of the exciting magnets are 
composed of a number of thin bars possessing good magnetic con- 
ductivity and secured together, are fixed to the pole-pieces, and 
have cast upon them end pieces which form the neutral parts of 
the magnetic system. These parts form the bearings for the 
armature shaft. The coil of the armature is composed of copper 
plates, the form of each of which in section is conical or tapered, 
The plates have a hole in the middle to fit over the soft iron core, 
and a division extending from the hole to one end of the plate, the 
plates being connected together so as to form a continuous zig- 
zag or helical-like circuit. The core of the armature is in the form 
of adrum made of rings of trough section insulated from each 
other and screwed together, iron wire gauze ribbon being wound 
edgewise in the troughs, the meshes of the gauze being filled with 
iron filings. Referring to the illustration, the neutral parts ¢ are 

















cast on the ends of thesoft iron bars a, the pole-pieces b having been 
previously forged thereon and toshape. The armature shaft at 
the commutator end is mounted in a plummer block, so that it can 
be readily removed. The coil is formed out of plates or strips A 
of copper wedge-shaped in cross section. A hole is cut out of each 
plate, and a projection in the plane of the plate is slit or divided, 
and the upper portion of the projection of one plate is soldered to 
the lower portion of the projection of the adjacent plate. The 
distance between the core m and the face of the pole-pieces is thus 
considerably reduced wfthout reducing the sectional area of the 
conductor. The patentee refers to a method of constructing, the 
armature of rings of copper soldered together so as to form a helix 
described in King’s Patent 11,188 of 1846. (October 13, 1383). 


4887, Torpedoes: T. Nordenfelt, London. [(/ 
3 Figs.}—The locomotive torpedo has a body lighter than water 
and loaded with afin itself adapted to maintain an upright position. 
Referring to the illustration, the body a is provided with a fin 6 
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preferably made of cork covered with thin sheet iron and loaded 
at the lower part, so that it may have some, but very little reserve 
buoyancy. The body is in itself buoyant, and should the fin be 
struck or knocked off the body would tend to rise, the weight of the 
fin causing it to be entirely submerged. (October 13, 1883). 

4912. Pipe Wrenches: A. M. Clark, London. (J. L. 
Taylor, Ishpeming, Mich., U.S.A.) (6d. 3 Figs.}-—A fast head or 
jaw having opposite serrated sides is used in combination with a 
concave swinging jaw, forked and serrated. (October 16, 1883) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
treports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Mr. TWEvDDELL’s HyDRAULIC SysSTEMS IN AMERICA.— 
Mr. James Platt, of Messrs. Fielding and Platt, Atlas 
Works, Gloucester, a firm well known as makers and co- 
patentees of Messrs. Tweddell’s hydraulic system of 
rivetting, &c., has recently returned from the United 
States. This visit has resulted in securing the co-opera- 
tion of the Morgan Engineering Company, Alliance, O., 
who now act as sole licensees and makers in the United 
States. The Morgan Engineering Company have already 
a very high reputation for the manufacture of the hy- 
draulic plant used in Bessemer and other steel works. 

ASBESTOS PAINT AT THE INTERNATIONAL HEALTH Ex- 
HIBITION.—A fire broke out at one of the exhibitor’s 
stands in the central annexe of this Exhibition early on 
Saturday morning, but was confined to the room in which 
it originated by the resistance offered by the asbestos 
patent fireproof paint with which the timber walls were 
coated fifteen months ago by the United Asbestos Com- 
pany, of London. The authorities are to be congratulated 
on thet escaped so lightly, also the United Asbestos 





Company, on this additional proof of the practical value 
of their paint. 
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Absolute Measurements in Electricity and Magnetism. By 
AnpreW Gray, M.A., F.R.S.E., Chief Assistant to 
the Professor of Natural Philosophy in the University 
of Glasgow. London: Macmillan and Co. 

A wanr is felt in physical laboratories for a work 

that may serve a student as a guide through the 

various departments of electrical and magnetic mea- 
surements. Kohlrausch’s ‘‘ Introduction” contains 

much useful information, but it is put together in a 

manner that is not always clear and satisfactory. 

Kempe’s ‘‘ Handbook” is very good for the special 

purpose for which it was written, for it meets in a 

complete manner all the requirements of electric 

telegraphy. lt is expected that the forthcoming 
yolume by Professors Mascart and Joubert will in 
some measure supply our deficiency. 

Mr. Gray’s book is not introductory ; it presup- 
poses a good acquaintance with the laws of elec- 
trical and magnetic quantities, and the methods of 
measurement in general use. Nor is it a complete 
treatise ; it was written for the specific purpose of 
giving, by a few well-chosen and typical measure- 
ments, a clear account of the absolute system of 
units now universally adopted. 

As illustrating magnetic measurements, we have 
a detailed explanation of the Gaussian method of 
determining the horizontal component of the earth’s 
force. This naturally leads to definitions of the 
magnetic units and elements. 

The theory of the ring tangent galvanometer 
follows, nothing, however, being said of the double- 
coil arrangement of Helmholtz now generally 
adopted in standard instruments. In developing 
the theory of the several instruments described, the 
author does not hesitate to discard unwieldy elemen- 
tary methods, and uses where necessary the more 
rapid and powerful formule of the integral calculus. 

Due prominence is given to the comparatively 
new instruments—the graded galvanometers—of Sir 
William Thomson. The theory of each is explained 
and several ways are described by which they may 
be graduated and their accuracy easily veritied at 
any subsequent time. 

The comparison of resistances occupies a chapter 
of thirty pages, in which are discussed such im- 
portant matters as the sensitiveness of the Wheat- 
stone bridge and Kirchoft’s modified form of it, the 
elimination of the effects of self-induction, the cali- 
bration of wires, the measurement of high re- 
sistances, the insulation of the electrometer, and 
the internal resistance of batteries. 

We notice, in connexion with this chapter, that 
no reference is made to Professor Foster’s elegant 
method of calibrating wires, or to the various con- 
denser methods for determining what is called the 
resistance of a battery. 

Another chapter of the book treats of the de- 
velopment of energy in the various parts of an 
electric circuit. It contains much useful informa- 
tion about many points relating to dynamos and 
electric motors which one would look for in vain in 
text-books published a year back. This information 
is obtainable from first sources only, being scattered 
over the Proceedings of many societies; and Mr. 
Gray has done a serviceable work in giving briefly 
the conclusions of the more important investigations 
that have been carried on. The efticiency of machines 
is detined, its relation to speed and resulting potential 
pointed out, a convenient form of ergometer is de- 
scribed, and a sketch of the theory of alternating 
current, machines is given including the effects of 
self-induction. 

This latter theory is confessedly a difficult subject, 
and one could not expect of Mr. Gray more than a 
brief reference to the several variables which lead 
up to that very complex integral, viz., the current 
from a dynamo or an alternating current machine. 

The concluding chapters deal with the measure- 
ment of intense magnetic fields, magnetic permea- 
bility and susceptibility, and the various electro- 
static and electro-magnetic units. 

If we had to point out any part of this excellent 
little book which appeared to us wanting in clear 
ness, we should indicate the early paragraphs of 
Chapter X. We think a clearer exposition is 
possible of the meaning and methods of measure- 
ment of the efticiency of dynamos and motors, and 
also of the precise conditions required for rapidity 
and economy of working respectively. 

Undue importance seems to be attached to the 
copper voltameter. We may mention that Lord 


Rayleigh found it’ unreliable for accurate measure- 








ments, and hence the adoption of the silver volta- 

meter for delicate work. 

Mr. Gray states as the result of many careful 
determinations made in the University of Glasgow 
by Mr. Thomas Gray, that a coulomb liberates at 
the negative elestrode, .000331 of a gramme of 
copper. This would make the electro-chemical 
equivalent ¢« = .00331, whilst if we take the e of 
silver as determined quite recently and with 
extreme care both by Lord Rayleigh and by Kohl- 
rausch as .01118, the electro-chemical equivalent 
of copper as deduced therefrom would be .00344. 

To one who has already a good knowledge of 
electrical matters generally, and some experience 
in a physical laboratory, the work of Mr. Gray will 
be of great help. Written by a man who is practi- 
cally familiar with his subject, and who enjoys the 
advantage of every-day intercourse with Sir William 
Thomson, it is replete not only with theoretical in- 
formation, but is also very suggestive of ‘‘ means 
and ways.” 

The Watch and Clockmakers’ Handbook, Dictionary, and 
Guide. By F. J. Britten. London: W. Kent and 
Co.; New York: E.and F. N. Spon. 

The author, or perhaps more correctly the com- 
piler of this work, is secretary to the Horological 
Institute and editor of its journal. These offices, 
which he has held about twelve years, have given 
him facilities for becoming acquainted with the re- 
quirements of those engaged in the various crafts 
connected with watch and clockmaking, as regards 
the technical knowledge to be obtained by reading. 
His industry has led him to endeavour to supply 
their want, and not unsuccessfully. He has been 
well aided by suggestions from practical men, and 
advice and assistance have been given him by some 
of the leading experts in the horological arts. The 
first edition of the handbook was a small pamphlet. 
The present work, virtually the fifth edition, isa 
volume of good size. Each edition has made rapid 
strides in quality and quantity of matter upon its 
predecessor. Not that there is any evidence of 
padding ; none of the matter could well be spared, 
and few words are wasted. The rapid sale the work 
has had testifies to its usefulness. The present 
issue is cast into the form of a dictionary, and is 
substantially a new work in which the matter of 
the old one is incorporated. 

There are few trades in which technical informa- 
tion is more needed than in watchmaking, for not 
only is the art split up into a number of branches, 
but it is rarely that more than one of these branches 
is carried on under the same roof, unless it be under 
the factory system, which may really be regarded 
asa distinct industry. This isolation precludes the 
possibility of that free intercommunication of 
thought by which improved methods of working 
and the best form of tools are made known among 
the members of other crafts. The ‘‘Watch and 
Clockmakers’ Dictionary’ has been compiled to 
meet this want in some measure, as well as to afford 
a reference for facts and data which can hardly be 
carried in the mind. The lever escapement, balance 
spring, and other important subjects have been 
treated at considerable length, while some headings 
receive only a single definition. These latter are 
not altogether valueless, for confusion not infre- 
quently arises even among watchmakers, from want 
of agreement as to the precise meaning of a 
technical term ; while to amateurs, idiomatic tech- 
nicalities very generally offer a more effective 
stumbling-block. The author has done something 
more than merely define the various technical terms 
used in the horological arts ; many subjects he has 
fully discussed. French and German equivalents 
of terms and phrases are usefully given under com- 
petent guidance. It would be easy to point out 
defects and redundancies. For instance, we find 
no set description of watch-cases, no account 
of their manufacture. ‘‘ Pendant” and ‘ watch 
pendant” give the same information: ‘‘A small 
neck and knob of metal connecting the bow 
of a watch-case with the band.” ‘‘ Bow” and 
‘*watch-bow” repeat : ‘‘ The round ring of a watch- 
case to which the guard is attached.” Such repeti- 
tions are perhaps unavoidable in the dictionary plan 
of the work. ‘There seems to us a defect in the 
detinition of ‘‘ Trial Number,” not to be too cap- 
tious in looking for others. It would be strange 
indeed if so much information could be packed 
together without some errors of commission or 
omission. There can hardly be said to be finality 
to such a mode of collecting information. The 
main thing is that the book meets the requirements 





of those for whom it is intended. It should be 
added that it is copiously illustrated, fairly printed, 
and strongly bound in cloth. One omitted feature 
we strongly recommend to the author’s considera- 
tion, and that is reference to the works of writers 
who have treated upon the various subjects, so that 
students and young workmen might be led to ex- 
tend their reading andinquiry. The difficulty with 
the dictionary plan is that unless the technical term 
is known the information desired cannot be readily 
sought; and non-professional people very often 

rant to know the technical term itself. The mode 
of meeting this difficulty is to give the names 
seriatim of the parts and functions of a machine, 
as clock, watch, or lathe, and leave the full expla- 
nation of each term to its proper alphabetical 
arrangement. 
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MERRYWEATHER, M.I.M.E. London: Merrett and 
Hatcher. 

Report of the Chief of Ordnance to the Secretary of War 
for the Year 1883. Washington: Government Printing 

fice. 

Principes de la Résistance des Matériaux, Deuxiéme Partie 
du Cours de Mécanique Appliquée, professé « U Université 
de Liége. Par V. DwetsHatvers-Dery. Lidge: 
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HARBOURS OF REFUGE. 

AFTER our last notes* on this subject (p. 143, 
vol. xxxvi.), a return has been issued to Parliament 
entitled ‘‘ Papers relating to the Employment of 
Convicts at Dover Harbour,” containing a recom- 
mendation from the Committee on the Employ- 
ment of Convict Labour to the effect that the harbour 
scheme proposed by Mr. Druce in 1881 should be 
abandoned in favour of the larger plan adopted by 
the Royal Commissions of 1844 and 1846. 

The recommendations of the Committee with re- 
gard to Dover ostensibly only dealt with the different 
plans in so far as was necessary to fix the site of the 
convict prison, and this view was afterwards con- 
firmed by the Home Secretary. The prison is to 
take three years to build and nothing is to be done 
about the new harbour till the prison is approaching 
completion ; it is to be built on the shore at the 
inner end of the east pier of the proposed harbour, 
and the convicts are to be employed in making 
concrete blocks, otherwise indeed it may be 
assumed that sucha site would hardly have been 
selected for a prison. 

Our views with regard to Dover as a site fora 
national harbour have been expressed on more 
than one occasion. The large sum which has 
already been spent on the Admiralty pier affords 
a very powerful argument in favour of the site 
against any other in the neighbourhood, and there 
can be little doubt that as a military and naval 
station, a harbour here would be very valuable. 
The objections to the scheme hitherto before the 
public, viz., that proposed by Mr. Druce in 1881, 
were three in number; Ist, that it was too small, 
2nd, that the cost was enormous, and 3rd—and 
this applies to any plan for a harbour at Dover 
purely at the national expense—that as the rail- 
way companies will without doubt derive great 
benefit from a new harbour, they ought to beara 
material share of the expense. As Mr. Druce signs 
the report of the Committee in favourofan extended 
scheme, and did not increase his estimate in propor- 
tion, we presume he arrived at the same conclusion 
as ourselves with regard to the size and cost of his 
first proposal. The area of the harbour below the 
four-fathom line has been increased from 175 to 
about 310 acres, and the estimate has been reduveed 
from 9828I. to 6483/. per acre if made by free labour, 
or from 9085/. to 59351. if made by convict labour. 
Evenat this latter price, however, it will be a very 
expensive undertaking. The reduction in the cost 
per acre is rather curious, as it is not due merely, as 
the report seemed to imply, to the increase in the 
sizeof the harbour, but partly to a modification of 
the rates taken ; Mr. Druce allowed with convict 
labour about 115/. per foot run of pier against 1211. 
per foot under his first proposal, and this notwith- 
standing that the new piers are in an average depth 
of 34 ft. at low water as compared with 30 ft. in the 
smaller scheme. Surely one of the two estimates 
is not quite reliable. That the engineer must con- 











* In our last article a typographical error occurred in 
the figures relating to the cost of Dover Harbour. See 
ENGINEERING, Vol. xxxvi., page 144, third column, line 37 
from bottom, for ‘*790,000/.” read ‘* 920,000/.” 
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template a very material alteration from the style 
of construction adopted at the Admiralty pier, is 
evident when we state according to the returns, the 
work done up to now must have cost over 360/. 
per foot run. 

There is something so uncertain about these 
figures that it is to be hoped before any works at 
Dover are decided on, reliable estimates will be 
obtained from engineers who have had extended 
experience in large harbour works ; indeed this is 
a matter that Parliament ought to insist upon, as 
otherwise it is probable the works will not bea 
success. Our own opinion is that something like 
3,000, 000/. will be requiredinstead of the 1,040,000/. 
named by the Committee. 

If there is to be only one national harbour for 
the east coast, somewhere in Tees Bay is the proper 
situation, and we had hoped to have been able to 
give Mr. Rendel’s scheme our best support, but it 
must be confessed that an examination of his plan 
and report has resulted in great disappointment. 
Coming from an engineer of his eminence the pro- 
posal now put forward almost makes one doubt 
whether we have learned anything about harbours 
in the last thirty years. 

The first thought which occurs on examining his 
plan is that he is afflicted with the anti-river-mouth 
disease, from which naval officers suffer so much. 
Of course it is not possible to tell what were Mr. 
Rendel’s ideas in fixing the position of the piers, 
but to all appearance it seems that anxiety to be 
near the river and yet outside of it, has been the 
ruling notion. The dislike so largely entertained 
by sailors to the utilisation of river mouths for 
harbours of refuge has been referred to in these 
columns on a previous occasion ; it is due chietly to 
dread of the accumulation of silt or sand brought 
down by the river and to erroneous views as to the 
expense and difficulty of dredging. By these gen- 
tlemen, an addition to capital of 100,000/. is con- 
sidered a mere flea-bite, but an amount of dredging 
which would be covered by one or two thousand a 
year is a serious matter, sufficient to turn the scale 
against what really might be much the cheaper 
proposal. This objection to harbours that require 
dredging to keep them open, was much more violent 
some years ago, but it dies very slowly amongst 
naval men, and it must be admitted, with regret, 
that there are still some engineers who share the 
same prejudice. 

It is not to be understood that we are arguing in 
favour of estuaries in the same unreasoning manner 
that the counter-proposition is supported, but we 
mean to say that it is purely a question of expense. 
If the cost of dredging, capitalised, represents a 
smaller amount than the additional cost of sea 
works required to provide a harbour which needs 
no dredging, then the former is the better scheme, 
other things being equal. In many cases the ad- 
vantages of utilising a river mouth are so great and 
the capital cost may be so largely curtailed, that 
even a heavy annual expenditure on dredging 
would prove the more economical outlay. We may 
even go a step further and say that in some cases it 
would be cheaper to dredge deep water than to 
inclose it. 

Mr. Rendel’s proposal will not avoid dredging. 
Silting may not take place to any extent within 
his new piers, but it certainly will to the north- 
ward, across the mouth of the river. In his report 
he discusses the effect of the currents, flood and 
ebb tides, &c., and the movement of the sands in 
the bay, but he does not mention the transporting 
power of the waves which are really the only im- 
portant agent in moving the bottom of the sea 
when it is composed of anything heavier than mud. 
If a pier or groyne be projected at right angles to 
the shore, on the east coast, a heavy north-easterly 
gale will leave a large bank of sand or shingle 
only to be removed and replaced by one on the 
other side, by the next gale from the southward. 
Mr. Rendel’s inner breakwater, which, it must be 
remembered, is not an open structure, will be to all 
appearance simply a huge groyne that will most 
effectually close the mouth of the Tees in course 
of time, unless it is kept open by continuous 
dredging. That this scheme will ever be carried 
out we do not believe, but if it should be we can 
assure the Tees Conservancy that they have trouble 
instore for them. Mr. Rendel says, ‘‘ The break- 
water across the South Gare has in part cleared 
away, and in part fixed the sands on the south 
side, and there is no longer any movement of them 
to be feared,” and later on he points out that a 
beach willbe formed in the angle between his inner 


pier and the South Gare breakwater. Surely it is 
almost certain that this beach will travel round the 
end of the South Gare and form a perpetually 
moving but increasing bar at the mouth of the 
river. And what evidence have we that the new 
works are not going to affect the movement of the 
sands in the bay? ‘Because the South Gare 
breakwater has had a beneficial effect on the sands, 
therefore larger works in an entirely different 
position will not cause any prejudical movement 
or accumulation.’ This is what the sentence quoted 
above must mean, if it has any meaning atall. Of 
course after the North Gare breakwater is com- 
pleted, the tidal water flowing out of the river will 
always tend to keep the channel clear between the 
pier heads, but this will only move the bar out a 
little more to where the breakwaters lose their direct- 
ing power over the effluent stream, and gradually as 
the bay formed between Hartlepool headland and | 
Mr. Rendel’s works, becomes silted up, the channel | 








be said to be thoroughly understood. That Mr. 
Rendel’s estimate taken per se is too low is tole- 
rably certain, but for the sake of a comparison with 
Filey it is perhaps quite high enough. His criti- 
cisms of the design and estimate for the latter place 
are able and sound, and nearly all he says on this 
head may be endorsed. 

That the Tees is a much better situation than 
Filey for a national harbour of refuge, will we 
hope ultimately be admitted ; the only objection 
hitherto urged to which serious consideration 
required to be given, was with regard to the 
anchorage, and that point has now been settled 
favourably by Mr. Rendel, at any rate so far as the 
south side of the bay is concerned. It has many 
and large advantages over Filey for a naval and 
military station, and it is situated in the very 
centre of that part of the coast where wrecks are 
most numerous; it is close to a large coalfield ; 
has every convenience for repairing and refitting 
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will shift more and more, and the Tees Conservancy 
will find that they are bound to project the North 
Gare breakwater, or another pier to the north, 
right out to the line of Mr. Rendel’s outer break- 
water. 

That according to Mr. Rendel’s estimate his 
harbour will be a cheap one, nobody can deny. 
He incloses 1249 acres below the four-fathom line 
at an estimated cost of 1,400,000/., or 1120/. per 
acre, certainly a very low figure. Probably the 
main reason for the smallness of the amount quoted 
is, as stated in the report, the abundant supply of 
slag from the iron furnaces of Middlesbrough which 
can be deposited on the site of the piers, free, or at 
a mere nominal rate. The presence of this ma- 
terial on the Tees certainly forms a very powerful 
argument in favour of the locality as a site for large 
harbour works, and we quite agree with Mr. Rendel 
when he says that he is entitled to estimate the Tees 
harbour at a much smaller sum per foot of pier 
than must be allowed in the case of Filey. But we 
are not quite so satisfied with the proposal to use 
slag as a material for concrete. No doubt it has 
been largely used already on the South Gare break- 
water by Mr. Fowler—and elsewhere—but it is not 
an entirely satisfactory substance, and until con- 
crete made with it has stood the action of the sea | 
for forty or fifty years it cannot be relied on with 
anything like the certainty pertaining to concrete | 
made with stone or shingle. The present state of | 
the new south breakwater at Aberdeen is sufti- 
cient evidence of the care necessary in selecting 








materials for concrete, and the subject cannot yet 
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disabled vessels; and, as Mr. Rendel observes, it 
has ariverat hand, up which non-combatant vessels 
could retreat if the harbour were attacked by an 
enemy. Mr. Rendel had an excellent opportunity 
of bringing forward a plan which could have 
embodied the features of the finest artificial 
national harbour in the world, and would have 
commanded universal attention and respect, but 
it seems evident that he has missed the mark. 
Annexed is a Table showing the cost of the piers, 
and the areas of water sheltered under the dif- 
ferent proposals which we have published and 
criticised, Holyhead and Portland being added 
for the sake of comparison. The analysis shows 
considerable disparity in the estimates; for in- 
stance, Filey pier in 40 ft. of water is to cost 115/. 
per foot run, and the Tees in 29 ft. 84/., while 
Warkworth in only 22 ft. is to cost 100/. These 
prices are all for free labour, as is also the 1621. per 
foot in 37 ft. of water given as the actual cost at 
Holyhead. As already stated, there are no doubt 
special circumstances in favour of the Tees, but 
the estimate for Filey is much too low ; it certainly 
should not be lower in proportion than that for 
Warkworth, and probably it ought to be nearly 
equal to the cost at Holyhead. Experience teaches 
us that estimates for works of this class are usually 
very unreliable, and before any grant of public 
money is made, or indeed before any one site is 
decided upon, very careful inquiries ought to be 
made as to the basis on which the several estimates 
rest and all the schemes reduced to an equal foot- 
ing. Unless this is done the country will probably 
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TABLE SHowinG Cost oF PIERS AND AREAS OF WATER SHELTERED OF DIFFERENT Dertus, OF HARBOURS 
CONSTRUCTED AND PROPOSED, 1883, 








¢ Yover, | ; . | | - 
i—___—_ | — —— eR an) pen eect ees, (Eee ee 
oe | Recom- Proposed by Proposed by) Proposed by | As 
mended by Mr. Druce, |Sir J.Coode,, Thos. Meik Proposed by Gan: Cc 
Committees C.E., before'C.E., before) and Sons, Mr. A.M. | lated Seted 
|of 1844 and Committee | Committee .E. Rendel, C.E,| Peete¢- | pleted. 
| 1883. of 1881. | of 1881. 13833, 1883. | 








790,000 1,250,0002. 


. ais a ange { Convictlabour. .| 1,040,000/. 1,250,0002. 1,400,0002. oa 1,033, 0002, 
Actual or estimated cost) Free labour 1,210,000. 920,000 | 1/500,0002. | 1/500;000/, | 1,680,002. |1,285,0002. 
{Convictlabour... 1151. 121, ee Oe 1271. 
Cost per foot run of piers Age eae eae 
P . Free labour 1341, 1411. nasi, 4 |e Ceeetwerk) gg 162I. 
| (| 36l.open ,, fj 
Depth at low water in which piers are | 
built, average .. me Te - re 34 ft. Soft. | 40ft 22 ft. 29 ft. 37 ft. 45 ft. 
Depth at low water in which piers are 
built, maximum : < - os 43 ft. 40 ft. 62 ft. 48 ft. 45 ft. 54 ft. 54 ft. 
Sheltered area below low-water mark, acres 520 420 1750 1200 ~ 667 1800 
ee », twofathomsline, ,, 330 280 1340 900 600 1680 
= a Pn eer ger Cowes 330 200 1085 700 Be | 575 1590 
Jive . » ‘is 285 150 565 360 1104 330 1290 
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find itself committed toa large harbour undertaking 
which will cost double or three times what is ex- 


pected and give another check to the development | 


of more moderate and more useful proposals. 








CANADIAN PACIFIC RAILWAY. 
No. VII. 


Lake Superior District. 


Great discoverers have often been unfortunate in 
their lives, and even after death the tardy recogni- 
tion of their services has seldom been of much 
benefit to their descendants. In no part of the 
world has sucha succession of heroes been developed 
as the early explorers and pioneers in the great 
west and north-west of America, nor can any 
country produce a brighter galaxy of talent and 


bravery, than France, in the seventeenth and | 
But the | 


eighteenth centuries, sent to Canada. 
vitality of the nation was declining, and, contrary 
to the decay which breaks up the human system, 
the head and the heart were dying, whilst the ex- 
tremities were still vigorous. With many a gallant 
soul striking hard for her in Canada or the Carnatic, 


the executive ability that should have directed the | 


whole, was demoralised in the luxury and vices of 
Versailles and Paris. Enervated by extravagance 
and folly at home, she had nothing to give to her 
heroes abroad, but poverty, ingratitude, and neglect. 
Her colonial history was a long tissue of political 
blunders. ‘‘Frenchmen gave to France a conti- 


nent, but she thought so little of the gift that a | 


retributive justice took it back.” Varenne de la 
Verandrye, the discoverer of Lake Winnepeg, of the 
Saskatchewan, and the Rocky Mountains, was no 
exception to the rule, and even the posthumous 


recognition of his services has not in his case been | 


fairly accorded. He commenced his career in the 
army, and in 1697, the year of the Treaty of 
Ryswick, was a young cadet. In 1704 he figured in 
New France in one of those border raids in which 
the unsuspecting colonists on the New England 
shore were too frequently harassed by men march- 
ing hundreds of miles on snow shoes, which re- 
sulted in their villages being left in ashes, and the 
inhabitants murdered or made captives. Next year 
he was in Newfoundland, and the next, 1706, he 


was in the Breton regiment fighting against the | 


English in the Low Countries of Northern Europe. 
In the battle of Malplaquet he gained the rank of 
lieutenant, having been wounded nine times 
and left for dead upon the field. Disabled 
for the time, he was compelled to go abroad 


for a livelihood, and, beneath the rank to which he | 


had fought his way, to serve as an ensign that he 
might earn a subsistence in Canada. 
his way upwards, and seventeen years afterwards, he 
was governor of Three Rivers, the most important 
post after Quebec and Montreal. After this we 
tind him established at the very outpost of trade 
and civilisation at the new fort of Nepigon. The 
remote west was ever a vanishing point ; it had been 
for years at Detroit, at Mackinaw, at the Saulte 
Ste. Marie, and now it had reached the Superior 
sea, and worked round its rocky shores to this new 


north-western distant and dangerous post. The 
spirit of adventure was never content. Armed 


with viceregal authority from the Chateau St. 


He worked | 


j through the great Superior Lake, penetrated the 
| rivers on its further shores, made rude maps to 
| record their wanderings and discoveries, and 
| claimed the country as a part of La Nouvelle 
France. 

A belief had long been entertained that the great 
western ocean, which the Spaniards had seen, was 
attainable by some river running west through the 
continent, and the discovery of this artery to the 
Pacific, was the great problem to solve, under 
Henry IV., Louis XIII. and Louis XIV., at Paris, 
under every viceroy at Quebec, and by every ex- 
plorer of the western solitudes. A trading post had 
already been established amongst the Sioux Indians 
to the south-west of Superior as a step towards 
gaining this knowledge, and Gonor, a Jesuit mis- 
sionary, was returning eastward from this fort when 
he shaped his course to the lonely northern fort 
that Verandrye was commanding at Nepigon. 
Gonor and Verandrye were kindred spirits, full 
of the love of adventure, and with ears open to every 
Indian story ; they concluded that the great sea was 
to be found, not through the country of the warlike 
and treacherous Sioux, but rather through that of 
the unexplored and legendary Crees. In the 
| stockaded enclosure of the isolated Nepigon fort, 
the scheme was laid out and the plans matured that 
were to add half a continent to the dominion of 
France. Now, as before, the warlike trader and 
the peaceful missionary went arm-in-arm to 
plant the flewr-de-lis of empire, and the cross 
of the Christian faith over the great solitudes of the 
| west. Report after report came to the enthusiastic 
soldier, of a great river to the north-west, that follow- 
ing a parallel of latitude for hundreds of miles had 
an east and west course, and the eager master of 
the Nepigon fort greedily drinking in all the details, 
forgot only to ask his Indian informant whether its 
direction were east or west. His hopes supplied 
the deficiency, and concluding that its direction 
was towards the setting sun, he 
| make the long journey to Quebec and submit to 
| the governor his scheme for the exploration. The 
| ambition of Beauharnois was fired at the sugges- 
tion. Of high standing in the court of France, 
he coveted the glory of presenting himself before 
his monarch as having carried the flags of his 
country further than any other power, and secur- 
ing for her the sovereignty of a territory beyond 
any previous discoveries. The west was a field of 
teeming speculation, and the laurels of the scientific 
world awaited the brow of him who should solve 
the problem of the connexion, if any, between 
Asia and America. Beauharnois acceded to tle 
request of Verandrye, and the usual concession was 


fur trade should pay the expenses. Verandrye 
might go on his perilous adventure, Beauharnois 


nothing. 


determined to | 


i 








| 


| 


— 


scribed to him, and to this point he was bound by 
his agreement to go, whether that involved the 
journey of a hundred or a thousand leagues of 
forest solitude. The traveller over the Dawson 
route knows well the greater part of the country 
and Sir George Simpson, late governor of the Hud. 
son Bay Company, is said to have made this journey 
over forty times. But it was allnew then. Veran- 
drye’s first resting-place was Lac la Pluie (Rainy 
Lake) and on it for years afterwards stood Fort 
St. Pierre, his first trading post. In the next 
year, 1732, Lac des Bois (Lake of the Woods), 
was discovered, and on its shores, in honour 
of his patron Beauharnois, Fort St. Charles was 
built. Thence following the same route taken 
by the troops under Wolseley in 1870, they 
descended the picturesque but difticult Winnepeg, 
calling it after the French minister, Maurepas, until 
at last they reached the Lake Ouinepigon, the ultima 
thule even of Indian hearsay. From this they 
ascended the river of the Assiniboine, now the Red 
River, and at a point just across from the city of 
Winnepeg in the angle formed by the Red and Assini- 
boing rivers they built their little fort. With what 
astonishment would the daring Frenchman, if he 
could now stand at the entrance of the wooden Fort 
Rouge, and gaze across the rivers, regard the town 
of Winnepeg, with its tall steeples and smoking fac- 
tories, a far more imposing city than the Quebec 
or Montreal of his day. The Assiniboine? River he 
called the St. Charles, and the traveller of the pre- 
sent day may still occasionally hear an old Bois 
Brule, who dwells on its banks, call it by this, its 
older name. Up this river he went, and its tribu- 
tary, the Souris, and by its meanderings ultimately 
reached the great Couteau de Missouri, the country 
then of the Mandans, with whom Catlin in his 
Indian sketches has made us familiar. But all this 
was accomplished with infinite labour, ditticulty, 
and danger ; poorly supported by the governor, 
basely slandered by his rivals, pressed by his 
creditors, exposed to all sorts of dangers from the 
climate, from exposure, from the cataract and the 
forest, and constantly harassed by the Indians on 
their long route between these distant forts and 
Lake Superior. In 1736 one of Verandrye’s sons, 
with a Jesuit, Father Armand, and a number of 
men, were surprised on an island in the Lake of the 
Woods, tortured, their bodies cruelly mutilated, and 
their reeking scalps torn off by the bloodthirsty 
Sioux, then, as ever since, the vindictive tigers of 
the plains. 

In 1742 Verandrye and two of his sons pursued 
their career of discovery, and, crossing the Mis- 
souri, followed it to its source. The sons and twe 
other men ascended the mountains, and this little 


| band of four intrepid Frenchmen made the dis- 


covery of the Rocky Mountains, sixty years before 
the celebrated expedition of Clarke and Lewis, to 
whom the honour of the discovery is usually attri- 
buted. Six years later, on another journey, he 
followed the Assiniboiné to its northern source, 
reached the Saskatchewan River, followed its course 
upwards for hundreds of miles, and when about to 
cross the mountains to a great bitter sea of which 
the savages told him, a still more bitter stream had 
to be crossed, and on the 6th of December, 1749, 
the great captain’s busy life closed in the long 
peaceful sleep that ends all human sufferings. On 
his worthy sons fell his mantle, but rivalries and 
jealousies at Quebec recalled them, and to other 
and weaker hands was consigned the duty of 
further discoveries. A cold-hearted age and a 
venal government were deaf to the appeals of 
gratitude or recompense. The Chevalier Verandrye, 
the brave son who first saw and climbed the Rocky 
Mountains, writes, ‘‘ I too am ruined. My father’s 
affairs being settled, I am left without funds or 
patrimony. My brother and I are only second 


made to the explorer that the monopoly of the} ensigns, and this is all the fruit of what my father 


and my brother and I, have done and suffered. 
My brother, who was murdered by the Sioux years 


might reap the the glory, France might acquire! since, was not the most unfortunate of the family.” 
the territory, but it was to cost the Government! The merits of the Verandryes have received but 
On the 19th of May, 1731, the agree-| little recognition by either French or English 
ment was signed between the exploring soldier and | authorities ; their name marks no important point 
the merchant who advanced him the outfit, and| in the great land in which they were the pioneers, 


with the Jesuit missionary, Messager, he started | and if the memory of the discoveries of the Missis- 


upon his important journey. 


By the 26th of) sippi is encircled, and justly so, with a halo of 


| 
| August he was ready to cross the Grande Portage | glory, not less are the Varennes de Verandryes 
| 100 miles east of Nepigon, up what is now the in- | entitled to the admiration of posterity. 


ternational boundary, the Pigeon River. From this 


| 


Associated with the reminiscences of such men 


Louis at Quebec, or from the court at Versailles, | he was to enter a region that no European had yet as these, the beautiful new village of Nepigon starts 
and more frequently in quest of unauthorised gain, | trod, and his destination was Lake Ouinepigon, | into life with a history that would do credit to a 
the explorer and his little band pushed forward | the great lake that his Indian informants had de-' more important place, but apart from this there is 
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so much in this district to interest and attract, that 
it seems every way probable that Nepigon may 
become the centre of a large and flourishing 
district. As the outlet of the great lake to the 
north, round which are some valuable forests, and 
in connexion with the immense water power gene- 
rated in the rapid descent of the river, this timber 
ought to be a source of considerable profit to any 
one investing in the business. But it will likely be 
in connexion with its mineral wealth that Nepigon 
will take its place in the future. As far as can be 
predicted this should be the nucleus of the copper 
mining of the Dominion. Five miles east the 

ted Rock, so called from a mass of hematite, here 
forms a noticeable object both from the lake and 
the road. Going east from this the geological 
features of the country are very promising for both 
iron and copper deposits, and as the Thunder Bay 
district is reached, silver mining becomes a promi- 
nent feature in the future industry of the country. 
Severai of these mines on the main land are being 
worked now with spirit, and are paying their 
way, but the gem of the district and of Canada in 
this respect isa little island, scarcely to be seen 
from the railway, but as a speck upon the waters of 
Lake Superior. Silver Islet is probably the richest 
siiver mine that has ever been discovered, and 
whatever may be its future career, whether by some 
unlucky blast or unguarded blow, the waters of the 
lake may again claim its mineral treasures as their 
own, or whether it continues for years to yield its 
subaqueous wealth, the fact will still remain that 
one of the most valuable deposits of silver exist here, 
and that large amounts of its stores have already 
rewarded the labours of its owners. During the 
summer of 1868 an exploring party under the 
charge of Mr. Macfarlane, was sent by the Mon- 
treal Mining Company to examine and report upon 
the company’s different properties on Lake Superior. 
Their principal object was to find copper, but on 
one of their mineral lots near Thunder Cape, a 
silver vein of some promise had been discovered, 
and an examination of that neighbourhood was 
part of their instructions. The rocks that are the 
lowest of those exposed are sandstones and shales 
interstratified with an impure limestone, and above 
these is an indurated marl all lying conformably 
and nearly horizontal. These stratified rocks are 
intersected by numerous dykes, running generally 
north-east and south-west, and cutting the measures 
through almost vertically. These dykes to a con- 
siderable extent determine the outline of the shore, 
forming the exposed projections, whilst the softer 
rocks between have been washed away by the rest- 
less waves of Lake Superior. Associated with these 
dykes are numerous metalliferous veins, and the ore 
that occurred on the small projecting rock called 
Silver Islet appears to be all that remains of a large 
dyke of diorite at least 100 ft. in thickness, which 
probably intersected the sedimentary strata that 
once occupied the space between what is now the 
island and the main land. Silver Islet itself is a 
little over three-fourths of a mile from the shore, 
and when first examined measured only about 90 ft. 
in diameter, and was 7 ft. above the water. On 
the 10th of July, 1868, Mr. Macfarlane’s surveyors 
landed on the little,rock and planted a picket for the 
purpose of obtaining an angle. This picket was 
accidentally placed at the edge of the vein, and ex- 
posed what was thought to be galena. Men jwere 
at once set to work to put ina blast, and in doing 
this one of them picked up, close to the water, 
a nugget of silver. The first blast detached 
all of the vein rock that was above the water, 
but further out in the lake large black patches 
of the vein could be traced, some of it with a 
greenish tinge. On fishing up pieces of this, it 
was found to consist of galena intermixed with a 
black mineral, which, reduced before the blowpipe, 
gave metallic silver. The thickness of the rich part 
of the vein varied from a few inches to 2 ft., and it 
keeps to the east or hanging side of the vein. By 
working in the water with crowbars some loose 
pieces of rich vein stone were detached, and in this 
way, as well as from the first blast on the islet, 
1336 lb. of ore were obtained, and on the 15th of 
July were sent off to Montreal. But communica- 
tion with Lake Superior was not then very speedy, 
and it was December before it was weighed and 
sampled. The average gave a percentage of 6.387 
per cent. of silver, or 2087 ounces to the ton of ore, 
and the value, at 5s. 1d. per ounce then quoted in 
England, gave something over 530l. per ton of 
2240 lb. The Montreal Mining Company were at 
this time the only firm of any importance working 





the minerals on the Canadian shores of Lakes 
Huron or Superior, their principal establishment 
being the Bruce Mines, which are passed by the 
steamers taking the north channel from Algoma 
Mills to Saulte Ste. Marie. Silver had been found 
by the company as early as 1846, but copper ore 
was exclusively worked at the Bruce Mines, and 
this was the mineral they sought to discover in 
other localities. Silver mining as a special business 
was never pursued on Lake Superior until the 
Messrs. M‘Kellars, of Fort William, explored the 
neighbourhood of Thunder Cape and discovered 
silver in several localities. One of these at Current 
River began to be regularly worked by the Thunder 
Bay Mining Company in 1868, the year that its 
presence was found on Silver Islet, and when the 
discouraging result of the working at the former 
location was known, the little rock, the whole of 
whose exposed vein above the water had been dis- 
placed by the first blast, was not looked upon with 
any great confidence by its owners. The situation 
of the island, exposed to almost every storm, made 
it impossible to work ‘at the vein excepting on the 
calmest days, whilst the extreme coldness of the 
water prevented any economical work being done 
by submarine operations. The samples had, how- 
ever, proved so rich and the value of the mineral 
so tempting, that it was felt that some outlay 
was justified, and on the 12th of August, 1869, 
a shaft was begun in the centre of the islet, and 
afterwards a shaft-house was erected over it, con- 
taining besides the necessary arrangements for the 
working of the mine, a sleeping apartment for the 
men, a kitchen, and eating room. The roof of this 
building was carried down-on the west side of the 
rock, and being of 2 in. plank, formed a screen from 
the heavy spray which during south-west gales 
almost deluged the island and made it dreadfully 
cold and unpleasant for the workmen. By these 
means they were not only protected from the 
weather, but were safe when from the rough sea the 
island was unapproachable from the shore. The 
sinking of the shaft was continued, until at 18 ft. 
deep, or about 12 ft. from the level of the water, 
several small veins of silver ore were struck, which 
brought with them more water than could be raised 
by the hand-winch with which they were working. 
The men were therefore removed and temporarily 
employed in cutting timber for the crib-work and 
other extensive preparations for next year’s opera- 
tions. Such was the beginning of silver mining at 
the islet, and the position of affairs at the com- 
mencement of 1870. After working a year or two 
longer with good promise, but indifferent results, a 
nice pocket of ore was struck in one of the upper 
levels, the roof of which came up to the water level, 
and after this was worked out, the mine was sold by 
the Montreal Company to an American association, 
in whose hands it now is. Their more extensive 
operations were shortly afterwards rewarded by the 
discovery of a second pocket of the ore, and in July, 
1880, by another and still larger one. This bonanza 
was struck in the 960 ft. level, was traced after- 
wards upwards to the 560 ft. level in one continuous 
mass, and has since been worked from the 660 ft. 
and 860 ft. levels, both of which run intoit. The 
mineral is known to mineralogists as huntilite, 
and contains when pure 60 per cent. of silver, 
Previous to this discovery over 3,000,000 dols. 
in value of silver had been taken from the mine, 
and it was already being proved that the deeper 
the workings were driven the better and richer 
the mineral became. On the 23rd of October, 
1880, another valuable pocket was found in the 
1060 ft. level of nearly pure huntilite, showing on 
the surface a mass 13 ft. long and from 12 in. to 
24 in. wide. The exposed mineral is worth 
12,000 dols. per ton (2400/. sterling), and the 
manager states that he has now in sight and actually 
knows of, twelve million pounds sterling of ore and 
metal. The whole of the original island has long 
since been roofed over, whilst by cribbing and 
tipping of waste rock the absolute area above water 
is at least five times its original size. 

The discoveries of 1880 have re-attracted atten- 
tion to the silver mines of Lake Superior, and now 
throughout this Thunder Cape district, a number of 
silver mines of great promise are being worked. 
The Duncan mine has exactly the same charac- 
teristics as Silver Islet. The shaft is down to the 
tenth level, where the vein is 6ft. in thickness, 
whilst at Pic and M‘Kellar’s Island to the east the 
indications of valuable silver leads are very 
favourable. The scenery of Thunder Cape and 
Thunder Bay is the most striking and picturesque 


on Lake Superior, and the situation of Port Arthur 
is magnificent. The history of the place is not far 
removed. On May 21, 1870, Colonel (now Sir 
Garnet) Wolseley landed here from the Chicora 
steamer with a detachment of the 60th Rifles, and 
on the 25th they made their camp close to the wharf, 
which was then called the Government Landing. 
They were on their way to Manitoba to put down 
the rebellion of Louis Riel and his half-breeds, and 
this out-of-the-way place was their depét. Colonel 
Wolseley christened the place Prince Arthur's 
Landing as a compliment to the Duke of Connaught, 
and this has since been changed to Port Arthur. 
There was little expectation then of its being a rail- 
way centre or a business place, or a town or any- 
thing. The Government had established the 
terminus of the Pacific Railway at Fort William, 
two miles up the Kamanistaquia River, and six 
miles across the neck of land from Port Arthur. 
That had been the terminus of the Dawson road, 
and the railway was intended then to go over nearly 
the same route. Here they had established their 
depot, had laid out the town plot, had built the 
round house for their engines, the Neebing Hotel 
for their employés, and in 1878 the population of 
Fort William had increased to 1500 people. But 
the same cause that had led to the building of the 
Government wharf, so that steamers shut out by the 
early freezing or late opening of the river, might 
have a landing on the open bay, had brought a 
few people to the pier, which, after General 
Wolseley’s selecting it for his camping ground, 
began to assume the appearance of a village. The 
steamboat people anticipating a large business 
when the railway from Red River should be open, 
wanted the terminus to be brought to this point, 
but there were more people interested in the 
welfare of Fort William, and the Port Arthur 
populace had but little chance. Ultimately the dis- 
cussion took a political turn, which made the 
controversey a bitter one, and not calculated to 
lead to the best decision, but it directed attention 
to the new port. Though not a very numerous 
body, the people showed themselves to have plenty 
of pluck and energy, and at last they cut the Gordian 
knot of the difficulty, by obtaining a municipal corpo- 
ration, and aided by a subsidy from the province of 
Ontario, as a colonisation railway, they built the six 
miles themselves to the Pacific Railway at Fort 
William. The road cost them 64,000 dols. , and on the 
4th of May, 1878, it was opened with great rejoicing ; 
the same day the first train ran up the main line 
of the Pacific, a distance of fifty miles. The obvious 
advantage of Port Arthur, however, gradually 
settled the question between the two places, and 
the subsequent purchase of the new railway by the 
Government, when the Conservatives were returned 
to power, made it for ever a portion of the Pacific 
road. The great disadvantage to Fort William is the 
bar across the mouth of the river, on which in its 
usual state there is not more than 4 ft. of water, and 
the fact that it freezes a month earlier and opens 
a month later than the bay. For these reasons the 
shipping all came to Port Arthur, and will con- 
tinue to go there, but it was not till the railway was 
opened to the Red River that any important busi- 
ness could be developed. The first train passed 
over the distance September 5, 1882, it was tem- 
porarily opened by the contractors for public 
use on the 15th of that month, and finally trans- 
ferred to the Pacific Company in May, 1883. Yet 
100,000 tons of coal were landed at Port Arthur 
within the first twelve months of its temporary 
opening, the bulk of the merchandise for the north- 
west is already selecting this route, and the wants 
of the place itself and its immediate vicinity are 
becoming a rising and permanent factor in its busi- 
ness receipts. During the season of 1883 there were 
485 Canadian and 188 American vessels with a 
total tonnage of 302,899 tons, of which 522 were 
steamers, that entered inwards at Port Arthur. 
The value of the goods entered during the same 
period, its first year of real commercial ex- 
istence, was 1,079,930, dols., and Mr. Nicholson, 
the collector of customs, expects that the revenue 
of the port for the present fiscal year, ending 
June 30th next, will exceed that of any other 
port in Ontario, excepting the four principal 
cities, whilst its shipping will exceed in tonnage 
every port in Ontario, and be exceeded in 
the Dominion only by Quebec, Montreal, and St. 
John. Yet the mineral resources of the district 
are only beginning to be known, and at the present 
time scarcely a carload of the produce of the north- 





west has been transhipped at its wharves. Mr, 
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PROVAND’S DISTILLING APPARATUS. 
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Brydges, the manager of the Hudson’s Bay Com- 
pany, computes that there will ,be next year some 
3,000,000 bushels to export from this point, and for | 


the next three or four years it will necessarily 
monopolise all the Canadian Pacific Railway busi- 
ness as the terminus of the line for the present. 
Under these circumstances it is not wonderful that 
the visitor to the place catches the infection of 
faith in its future with which its citizens are and 
always have been sufficiently imbued. 





PROVAND’S SEA-WATER CONDENSING 
APPARATUS. 


ROBERT DAGLISH AND CO., 


withdrawn with the greatest ease. There are 72 
tubes of 2} in. external diameter, and 8 stay tubes 
2in. in diameter. The tube-plates are § in. thick, 


| and the shell 4in. thick. 


| light, Clematis, and Castle Rising. 


WE illustrate on the present and opposite pages a | 
| two-page engraving further views ef various details, 


sea-water condensing apparatus lately constructed by 
Messrs. Robert Daglish and Co., of St. Helens, Lan- 
cashire, under the patent of Mr. Provand, for use at 
Iquique, on the coastof South Americi. The plant is 
capable of turning out about 20,000 gallons of water an 
hour with a consumption of seven tons of fuel, and is 
doing extremely well. The steam is first generated in a 
Root’s boiler at a pressure of 1501b. per square inch, 
and is afterwards passed through the six steel multi- 
tubular boilers, the details of which are shown in the 
two sectional views. These boilers are entirely of 
steel, as are also the branches, manholes, and covers ; 
the tubes are of wrought iron, and are capable of being 








COMPOUND ENGINES OF THE S.S. ‘‘HUN- 
STANTON,” &c. 

1N our numbers of the 2nd, 9th, and 23rd inst. we 
published engravings of a type of compound marine 
engines constructed by Messrs. Westgarth, English, 
and Co., of Middesbrough, and fitted by them to a 
number of vessels, including the s.s. Hunstanton, 
Godiva, Stokesley, Sunrise, Myosotis, Claxton, Sun- 
This week we 
complete this series of illustrations by giving on our 


and on page 473 illustrations of the boiler. It will 
facilitate reference and save repetition if before 
commencing our description of these engines we 
give a list of the various illustrations we have 
published. On page 381 of our number of the 
2nd inst. there will be found a perspective view 
of the engines, which will give a good idea of their 
general design, while their arrangement in the vessel 
together with that of the boiler, steam pipes, &c., is 
shown by Figs. 1, 2, 3, and 4, on page 380 of the same 
number. In our number of the 9th inst., on page 405, 
will be found detail views of the cylinders, Figs. 5, 6,7, 


ENGINEERS, ST. 





HELENS, LANCASHIRE. 


; and 8, while on the two-page engraving, published 





with the same issue, Figs. 9 to 13 are views of the 
condenser and back standards, Fig. 14 is a section 
through the crosshead slides, and Figs. 15to 20 are detail 
views of the air and circulating pumps. On page 400 
of our last number, Figs. 21 to 25 show details of the 
thrust bearing, while details of the valve gear are 
shown by Figs. 26 to 28 on page 451. On the two- 
page engraving, published with our present issue, will 
be found details of the turning gear in Figs. 29 to 32; 
views of the bedplate, Figs. 34 to 36; the connecting- 
rods, Figs. 37 and 38 ; the piston-rods and crossheads, 
Figs. 39 and 40; the crankshaft, Figs. 41 and 42; the 
intermediate and screw shafts, Figs. 43 and 44; and 
details of the stern tube, Figs. 45 to 47. ‘Finally, on 
page 473, are given Figs. 48 to 51, showing details of 
the boiler. 

The engines are of the compound intermediate 
receiver type with surface condenser, and as we have 
already remarked, the general design will be seen 
from the perspective view on page 3S1 ante. The 
cylinders are respectively 26 in. and 48 in. in diameter, 
with 3 ft. stroke, and they are both steam-jacketted 
along the barrels as shown in Figs, 5, 6, and 7, each 
cylinder being fitted with a liner. The intermediate 
receiver surrounds the high-pressure cylinder as 
shown in Fig. 6. As will be seen on reference to 
Figs. 5 and 8, the valve faces of both cylinders are 
single-ported ; the high-pressure cylinder, however, 
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is fitted with a valve of the Trick or Allen type, giving 
a double steam admission. The high-pressure cylinder, 
also, has a valve face of hard cast iron pinned on to 
the main casting. The ports of the high-pressure 
cylinder are 19 in. long, the width of the steam and 
exhaust ports being 24 in. and 5 in, respectively. In 
the case of the low-pressure cylinder, the steam and 
exhaust ports are respectively 3}in. and 7} in. wide 
by 3 ft. long. The valve spindles are carried through 
guides at the tops of the valve chests, but are not 
titted with balance pistons. The low-pressure cylinder 
is fitted with an auxiliary slide valve for starting. 

The cylinders are carried at the front by a pair of 
inclined cast-iron columns, and at the back by a pair 
of standards, each cast in one with half of the con- 
denser, as shown in the detail views, Figs. 9 to 12. 
The exhaust steam does not pass down either of the 
standards, but is conducted to the condenser by a sepa- 
rate eduction pipe. The standard which supports 
the low-pressure cylinder, however, is divided (see 
Figs. 10 and 12) into two parts by a midfeather, one 
of the parts forming an air vessel on the delivery side 
of the circulating pump (see Fig. 11), while the other 
constitutes the hot-well. The condenser contains 559 
brass tubes, ? in. in diameter outside, by 9ft. 3} in. 
long, over all, and 8ft. 114in. between tube plates. 
The arrangement of the tubes is shown by Fig. 13, and 
the total cooling surface exposed is 980 square feet. 
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The air and circulating pumps and their connexions 
are very neatly arranged, They are shown by Figs. 15 
to 19. The air and circulating pumps, together with 
two feed and two bilge pumps, are worked by rocking 
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levers from the low-pressure crosshead in the usual 


| way, the stroke 


It is fitted with bucket and delivery valves only, 
| these valves being simply three discs of brass (see Fig. 
| 15). A water seal is maintained in the delivery valve 
| by a rim formed around the cover to which the valves 
| are fitted. The circulating pump is 9$in. in diameter 
| and is double-acting ; it is fitted with india-rubber 
| valves, as shown in Figs. 15, 18, 19, and 20. Both air and 
circulating pump pistons are without packing. The 


denser, the water making two runs from end to end. 


9 


valve, by means of which (see Figs. 1, 2, and 3) the 
discharge pipe can, when required, be placed in 
connexion with the hot-well. The feed and bilge 
pumps have plungers 34 in. in diameter (see Figs. 15 
and 16), 

The crossheads are forged solid with the piston rods 
(see Figs. 39 and 40), and have shoes 17fin. long by 
13in. wide, working in slipper guides, a section of the 
latter being given in Fig. 14. The crosshead pin bear- 
ing is 54 in. in diameter by 7in. long. The connecting 
rods (see Figs. 37 and 38) are 6 ft. 3in. long between 
centres, and have large end bearings 9} in. in diameter 
by l0Zin. long. The details of their design are 
clearly shown by the views just referred to. The 
valve gear is shown in detail by Figs. 26, 27, and 28, 
which explain its design clearly. 

Figs. 33, 34, 35, and 36 are views of the bed-plate 
which is, as will be seen, cast in one piece and bolted 
up to the front of the condenser. The four crankshaft 
bearings are each 9} in, in diameter by 15 in. long and 
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of all these pumps being 1 ft. Gin. | 
The air pump is single-acting, and is 18 in. in diameter. | 


circulating pump forces the water through the con- | 


The discharge pipe is connected to the casing of a stop | 





the plummer-blocks are bored out to receive the 
brasses, which are cylindrical externally. Be- 
tween the upper and lower brasses of each bear- 
ing, however, there are inserted a pair of distance 
pieces of { section (see Fig. 36), the projecting 
ribs of these distance pieces fitting into grooves 
in the plummer-block and brasses respectively, and so 
clipping the edges of the brasses to the plummer- 
blocks and preventing the brasses from tightening 
sideways against the shaft. This arrangement is an 
exceedingly neat one. 

The crankshaft, which is made in two parts, is 
shown by Figs. 41 and 42, while Fig. 43 shows the 
adjacent length of shafting provided with the thrust 
disc, and Fig. 44 the screw shaft. Larger scale views 
of a portion of the latter shaft, together with the 
stern tube, are shown in Figs. 45, 46, and 47. The 
dimensions of the various shafts are fully given in 
the views just named, and no description will be 
required. 

The thrust of the screw is taken upon a collar 21 in. 
in diameter by 4in. thick, forged solid on the thrust 
shaft, as shown in Fig. 43, the thrust bearing being 
shown in detail by Figs. 21 to 25. The thrust bearing 
is mounted on a substantial sole-plate, which is bolted 
to the after end of the engine bed-plate. Between the 
after side of the thrust collar and the plummer block 
is interposed a brass disc ?in. thick, while on the for- 
ward side the thrust is taken by white-metal bearing 
surfaces affixed to a hollow brass block, made in halves, 
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and provided with pipes for water circulation. The 
arrangement of these pipes is shown by Figs. 21, 23, 
Fic. 54. 
Wheel 5 turns back 
Scale Yeo 


* Mean Pressure J5 ‘7 










I 
H. 
L 


oy 
82v 


.H. 
P. 6 
P. 3 
Total 107° 9 EH.P} 

Mean Press 3-6 / 
Scale ’% 









Fig. 


vv 

and 24, from which it will be seen that the cooling 
water first circulates through the lower half of the 
hollow thrust block, then passes through a connecting 
pipe to the upper half, and finally escapes through the 
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swan neck shown. In addition to the water circula- 
tion, ample means of lubrication are provided. The 
hollow blocks are prevented from turning in their 
plummer block by the keys shown. 

The turning gear is shown by Figs. 29 to 32. The 
turning wheel, which is mounted on the coupling 
flanges at the after end of the crankshaft, has sixty- 
two teeth 2} in. pitch, and it is geared into by a worm 
on a short vertical shaft, at the top of which a worm- 
wheel with twenty-one teeth 14 in. pitch is fixed. The 
worm which actuates this worm-wheel can be turned 
either by hand or by a rope from a donkey engine 
placed on the grooved pulley shown in Fig. 32. The 
worm gear is all carried by a standard which is hinged 
at the bottom to the bed-plate, and kept upright by a 
wedge inserted under its base, as shown in Fig. 30. 
On this wedge being withdrawn, the standard falls 
back and brings the main worm out of gear with the 
turning wheel. 

The engines are supplied with steam by a single- 
ended boiler, views of which are given in Figs. 48 to 
51, on page 473 of our present issue. The boiler con- 
tains three furnaces, these furnaces, together with the 
combustion chambers being of steel, while the boiler 
shell is of iron. The dimensions of the boiler are fully 
given in our illustrations, and we need merely add, 
therefore, the particulars of the heating surface, which 
are as follows : 


sq. ft. 
Tubes 1427.3 
Furnaces 118.2 
Tube plates = 75 
Combustion chambers 177.5 

1798.0 


The working pressure is 80 lb. per square inch. 

The engines we have been describing—and which we 
have been enabled by the courtesy of Messrs. West- 
garth, English, and Co., to illustrate so fuily—are of a 
good, simple, and substantial design. They are rated 
by the makers at 100 horse-power nominal, but they 
indicate about 530 horse-power at sea and as much 
as 700 horse-power has been obtained from them. 
We give in Figs. 52 to 55, page 477, copies of 
some indicator diagrams taken from the engines 
of the s.s. Sunrise during the trial trip made on 
the 16th of June, 1883. The diagrams, Figs. 52 and 
53, were taken in full gear with steam at 77 lb. pressure 
and 26 in. vacuum, the engines making 8S revolutions 
per minute. The other pair of diagrams, Figs. 54 and 
55, show the action of the valves when cutting off 
early, the steam pressure when these diagrams were 
taken being 72 lb., the vacuum 16 in., and the revolu- 
tions 40 per minute. With reference to the very 
moderate vacuum just mentioned, we may state that a 
set of diagrams now before us, taken from the engines 
of the Sunrise at different points of cut off, showa 
steady depreciation of the vacuum at the lower powers 
and consequently reduced speeds. This is a state of 
affairs which might be expected to result from an acci- 
dental air leakage at glands, &c., the effect of such a 
leakage becoming more and more marked as the speed 
of the engines—and consequently the discharging 
capacity of the air pump per unit of time—becomes 
reduced. It is of course to the moderate vacuum that 
the unusual amount of cushioning in the low-pressure 
cylinder shown by the diagrams, Fig. 55, is due. Both 
sets of diagrams show a good action of the valves, and 
it will be noticed that the total power is well distri- 
buted between the two cylinders. 

The engines under notice have been fitted to a special 
class of steamers—the Hartlepool well-deck type— 
which have given very good results as to carrying 
capacity and economy. 








CHARLES BONTEMPS. 

To the long list of men of science of whom France 
has lately been deprived by death, must now be added 
that of Charles Bontemps, a name but little known 
outside his own circle, but who, during his compara- 
tively short career, did much useful work, modestly 
and conscientiously as his habit was. Born at Belfort 
in 1839, Charles Bontemps entered the Ecole Poly- 
technique in 1858, and after a course of study, in which 
he distinguished himself, he was appointed to a position 
in the French telegraph department. From the com- 
mencement he displayed the talent and energy which 
characterised his whole career, and it was during the 
early years of his employment in a public capacity 
that he published his first memoir on the various 
systems of telegraphic symbols. He was transferred 
to Paris in 1866, and was attached to the pneumatic 
telegraph department, where he remained until his 
death, and in the development and execution of this 
system he took a leading part. During the interrup- 


tion to his work caused by the events of 1870-71, and 
especially by the siege of Paris, he was occupied in 
laying the underground lines between the forts and 
the city, and he only resumed the carrying out of 
the pneumatic telegraphs in 1872, together with a series 
of researches by which he brilliantly distinguished 
himself. 


The investigations connected with the con- 
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struction and working of pneumatic lines, led him toa 
prolonged examination of the conditions and phenomena 
of the movement of air in long tubes, with the special 
object of arriving at a practical means for determining 
the position of any obstruction causing an interruption 
to the transmission of the despatch carriers. Following 
the method of Regnault to ascertain the velocity of 
sound, he perfected the arrangement now generally 
employed, and by which the position of an obstruction 
is indicated with an error of less than two yards, so 
that the obstacle can be always removed at one opera- 
tion. Resumés of his researches on the movement of 
air were published in the Journal de Physiqu: in 
1873-74; and in the Comptes Rendus of the Academy 
of Science (1874), while the complete memoir appeared 
in the Proceedings of the Institution of Civil Engi- 
neers (1875-76). For this latter contribution he was 
awarded the Telford prize. In 1874-75 he contributed 
to this journal an elaborate series of articles on the 
pneumatic telegraphs ot Paris, and in 1876 he pub- 
lished a work ‘‘On Overhead, Underground, and 
Pneumatic Telegraphic Systems.” Besides the articles 
just referred to, he was an occasional and valued con- 
tributor to ENGINEERING, and took an active part in 
the three science journals of Paris, La Nature, La 
Lumiére Electrique, end L’Electricien. 

He was appointed a delegate to the International 
Exhibition at Vienna in 1873, when he received suit- 
able recognition. At the Paris Exhibition of 1878 he 
was awarded a silver medal and the cross of the Legion 
of Honour, and at the Paris Electrical Exhibition of 
1881 he was one of the members of the jury. When 
the Ecole Superieure des Telegraphes was established, 
Charles Bontemps was appointed professor for the course 
of telegraphic instruments. He wasan intimate friend 
of the well-known academician M. Marcel Deprez, and 
published in 1S80 a memoir on the researches of that 
physicist. At the time of his death he was on the 
Commission charged to follow the experiments M. 
Deprez is carrying out, with the aid of the Northern 
Railway of France, on the electrical transmission of 
power. 

This sad and sudden loss has left another and wide 
gap in the ranks of the electrical engineers, and it will 
be longer and more deeply felt from the fact that M. 
Bontemps was wholly devoted to his profession and to 
his home ties, thus rudely severed. His friends were 
not numerous, but they were well selected and devoted, 
for it was the habit of this man in private life as in 
his professional work, to concentrate himself within 
restricted limits ; for this reason all he did was well 
done, and his friendship was as sincere as his work 
was good and thorough. It falls to the lot of few 
to leave behind them a more blameless record anda 
more pleasant memory than that of Charles Bontemps. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 16, 1884. 

Tue Wall-street complications are attracting a great 
deal of attraction in and out of financial circles, but it 
is safe to say, that no matter what may happen to 
Wall-street and its gambling crew, nothing will effect 
the manufacturing interests, or retard business. Com- 
pared to a week ago, there has been a perceptible 
improvement in the American iron trade. The reasons 
for this are that Congress has dropped tariff agitation ; 
that buyers in a good many markets have let their 
stocks run down; that probabilities are gaining 
ground for a general lock-out in the iron mills west of 
the mountains. A goodly number of contracts have 
been placed since last writing. It is known that 
30,000 tons of steel rails have been bought in eastern 
rail mills, for summer delivery, on private terms, 
which means somewhere under 33 dols. It is also 
known that 32 dols. has been offered for winter delivery, 
and it is not going too far to say, that this price will 
be taken about the Ist of June. Trade reports talk of 
general dulness in railroad building, and this is cor- 
rect. The mileage of this year is about half that of 
last. Out of the 10,000 miles of projected road, about 
5000 miles will be built this year. Enterprises in 
America depend for their prosecution very largely 
upon apparently trivial causes and influences. Some 
of these may act in favour of railroad building. Among 
the recent railway announcements are a 900 mile road 
from Western Pennsylvania to Iowa ; but most of it is 
already in existence, in the shape of short lines, which 
New York capital proposes to take hold of, building 
the gap, and thus making another trunk line. A good 
deal of small building is projected in Kansas, Missouri, 
Illinois, Wisconsin, and Minnesota. The roads range 
in length from 10 to 80 miles each. Railroad building 
for the next year or so will be confined to such short 
lines. The structural mills are busier than any other. 
As the railroads are placing a good many orders for 
bridgework, the merchant mills are working about 
half-time. The western lock-out begins June 2nd. It 
will help prices in the east. The nailmakers are talking 
of a restriction, but the leading concerns would prefer 
to crowd the smaller concerns out. Nails are selling 








at Pittsburgh at 2.25 dols., and here at 2.40 dols. ; 
merchant iron 1.75 cents to 2 cents. Merchant steel 








for tools 9 cents to 10 cents. inglish tool steel, 154. 
In crude iron very little is being done. The demand 
for Scotch and Bessemer is of very small proportions, 
Bessemer would sell here at about 19.50 dols. Old T 
rails are wanted, and range at this point from 21 dols, 
to 22 dols. Quotations for Scotch are: Gartsherrie 
21.25 dols. to arrive ; Shots ditto ; Langloan 22 dols., to 
arrive ; Coltness, 21.50 dols. ; Summerlee, 21 dols. ; 
Kglinton, 19.50 dols. ; Clyde, 20.50 dols. ; Spiegeleisen 
is nominally 28 dols. per cent. Importers of Bessemer 
are not able to meet the buyers’ views. All kinds of 
construction iron are selling in a small way, and some 
concerns are cutting prices. Ordinary plates sell at 
2.15 dols. 


ELECTRIC LIGHTING NOTES. 

Messrs. WooDHOUSE AND Rawson, electricians, Queen 
Victoria-street, London, recently made application to 
the police authorities at Glasgow for permission to 
carry wires overhead, or in tubes underneath the 
causeway, for the purpose of supplying electric light 
to certain firms in several of the leading thorough- 
fares in that city, including Trongate, Argyle-street, 
Buchanan - street, and Jamaica-street. The matter 
was remitted for consideration to several members of 
the Town Council and the Master of Works, who, in 
their report on the subject, stated that they did not 
consider that it would be advisable to grant liberty to 
lift the causeway of the public streets for any such 
purpose ; and as the Government had decided to move 
for the appointment of a Select Committee of the 
House of Commons to examine into and report upon 
the whole subject of overhead wires for all kinds of 
electrical circuits, they recommended that the request 
should in the meantime be declined, but that the 
question should be considered when the Select Com- 
mittee had presented their report to the House of 
Commons. This recommendation has since been ap- 
proved of. It may, therefore, be inferred that the 
Town Council of Glasgow are resolved to retain in 
their own hands the right of supply and the muni- 
cipal distribution of electric light, whenever it may 
be wanted by the public, in a general and systematic 
manner. 

Some very definite progress has been made by the 
Police Board of Greenock towards fulfilling the con- 
ditions of the Electric Lighting Provisional Order. 
After giving the subject much consideration, and 
getting reports from several experts, the Electric 
Lighting Committee of the Police Board reported to 
the last meeting of that body how the question stood. 
They had selected a portion of the town (known as 
Area A) in which they proposed that an experiment 
should be made, involving the use of one hundred 
incandescence lamps of 2U-candle power each. “Mr. 
Mavor, electrical engineer, Glasgow, had reported to 
them what plant in his opinion was necessary for 
lighting the district selected; and Mr. Samuel Stewart, 
the manager of the gas works, had submitted a report 
which showed that the gross cost of the plant would 
be 1435/. The current would be obtained from a 
dynamo machine capable of working one hundred such 
lights, itself to be driven by a turbine of 25 horse- 
power, laid down at the Prospect Hill filters, where, 
according to Mr. James Wilson, engineer to the Water 
Trust, that amount of power could be obtained night 
or day without any difficulty, except about halt a 
dozen times during the year, when the water might be 
off through the day for cleaning or repairs, The 
Committee reported in favour of using the Kinetic 
Engineering Company’s conducting mains of sufficient 
size for the whole district. Some discussion arose out 
of the minutes, but no formal opposition. 





INDIAN PUBLIC WORKS DEPARTMENT. 
To THE Epiror OF ENGINEERING. 

Sir,—With your permission I would like to make a few 
remarks on the letter on the above subject which appeared 
in your issue of last week, May 23. 

The writer makes several assertions and implications, 
of which the following are a few : 

(a) That it would have needed a special Act of Parlia- 
ment to have removed military men from the Public 
Works Department in 1879. 

(4) That nearly all the Royal Engineers in the Public 
Works Department were ordered on service during the 
Afghan War. 

(¢) That in these days military engineers are “ chiefly 
confined to the military works branch of the Public Works 
Department.” 

(d) That promotion in the military works is worse 
than in the general branch of the Public Works De- 
partment. 

(ec) That the extra pay drawn by military engineers is 
to meet the extra risk of liability for military service and 
cost of uniforms. 

(f) That he has never known of ‘ jobs” perpetrated in 
favour of military engineers, and that if civil engineers 
were superseded it was due to their inefficiency, and be- 
cause they were not qualified for the posts of superintend- 
ing and chief engineers. 

(y) That while Royal Engineers are all polished men 
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of the world, with any amount of tact, civil engineers are 
the exact contrary. 

(h) That Royal Engineers get on in the department by 
their habit of ‘* sticking to each other.” 

(j) That civil engineers do not follow their example. 

(k) That Royal Engineers are altogether better fellows 
to serve under, and look after, the interests of their sub- 
ordinates while civil engineers do not. 

The above seem a pretty heavy string of indictments 
against civil engineers, and if true, would justify any 
treatment of them, but I hope to show that your corre- 
spondent is in error in every one of the above statements 
and alleged facts. 

(a) It is evident that as some military engineers were 
sent back to military duty in 1879, and the Government 
of India promised that reductions would be proportionate, 
that no Act of Parliament was required. Your corre- 
spondent evidently does not know the terms on which 
officers hold Her Majesty’s commission. 

(L) Every Royal Engineer who went on active service 
during the Afghan War volunteered for duty, and the 
total number sent was about 100, out of a strength of over 
240 in the public works. 

(c) Does your correspondent know that there is such a 
book published as a‘ Classified List of the Public Works 
Department?’ or does he trust to there being no copy to 
refer to in England? The tables, pages 70 and 71 of the 
last edition, and the body of the work, show that while 
the total number of military engineers in the department 
is over 240, the number employed on military works is 
under eighty or less than one-third. 

(d) This statement is one that admits of easy proof, 
ana a reference to the classified list will show that the con- 
trary is the case. 

(e) Your correspondent should read the reply to a ques- 
tion put by Mr. Carbutt, M.P., in the House of Commons 
last year, by which he will see that Royal Engineers on war 
service in India drew half their civil pay plus their full 
military pay and allowance, or in nearly all cases more 
than the full civil pay. 

(f) “There are none so blind as those who do not wish 
to see.” If your correspondent will analyse the promo- 
tions made during the past eighteen months he will find 
enough jobs and to spare. It is curious to note that 
while on the Government of India list the proportion of 
civil to Royal Ist executive engineers is about 3, the 
numbers promoted in that time to superintending engi- 
neers was |, many of the civil engineers passed over haying 
been for years doing superintending engineering work and 
being still continued on such work. 

(g) This is a statement easy to make but difficult to 
refute by proof without dragging names into print which 
is hardly desirable. Personally I have nearly twenty 
years’ experience of the department and have served under 
both classes, and have found but little to choose between 
them, as far as your correspondent’s statement is con- 
cerned. 

(k) This is exactly of what civil engineers complain. 
Military men stick so together that when in power they 
do not hold the scales even. Your correspondent is 
hardly consistent in his remarks. 

(j) The writer of the letter evidently is trying to find 
proof in his own person to support his statement. 

(k) This from rather a wide experience I beg to deny 
in toto. It is one of the general statements your corre- 
spondent seems so fond of making, and with about the 
same amount of regard for facts. 

I could add much more, but fear I have already passed 
the bounds of your good nature and beg to subscribe 
myself 

A Civin ENGINEER. 
NARROW GAUGE IN INDIA. 
To THE EpiTor OF ENGINEERING. 

Sir,—The advocates of the narrow (metre) gauge rail- 
ways for India are wont to parade the fact that this 
gauge has cost considerably less per mile of construction 
than the broad (5ft. 6 in.) gauge—as a clincher in its 
favour. 

This would be all very well if, firstly, the conditions of 
alignment and construction were similar; and if, secondly, 
the first or capital outlay was the all-important charge, 
and that working expenses were of secondary considera- 
tion. 

Is it not, however, a fact that the broad gauge lines in 
India have been aligned and graded with a view to the 
working expenses, and that directness (or mininium 
length) and least resistance have been considered as of 
far more importance than cost of construction. And is it 
not also a fact that the metre gauge lines, with which the 
broad gauge have been compared, have been aligned and 
graded as mere surface lines, curved and twisted and in- 
clined not only to go around or over obstacles, but, by fol- 
lowing ridges or valleys or contours, to minimise the cost of 
construction per mile, with littleregard to directness or easy 
grading, and that in consequence these lines are from four 
to six percent. longer and the gradients five to seven per 
cent. heavier than would have been the case if they had 
been aligned after the practice on the broad gaugelines, and 
that therefore although the cost per mile has apparently 
been reduced as shown in the accounts (four to six per 
cent. should be added for increased length) the working, 
or recurring expenses have thereby been increased seven 
to nine per cent. 

X°EN. 


HOW CIVIL ENGINEERS ARE MADE. 
To THE Epiror OF ENGINEERING. 

S1r,—To those interested in the profession to which I 
have the honour to belong, [cannot but admire the speeches 
that were delivered the other day at the annual dinner of 
the students, and the facilities, easy means, and rare oppor- 
tunities now offered by the Institution of Civil Engineers 
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for the progress and advancement of these young gentle- 
men to future efficiency and prosperity, but my object 
now is chiefly to draw the attention of the profession, and 
I would also venture to add, that of the Council of the In- 
stitution, to the present common and evil practice of 
private engineers taking unlimited numbers of apprentices, 
or more aristocratically speaking, pupils, under control. 

I may here, on public grounds, crave the attention of 
your readers, hoping to see in your columns the senti- 
ments of others as to laying down a method for exami- 
nation before these young gentlemen are permitted to 
practice. I will not trouble you with any of the Conti- 
nental systems, or the only »ne that I know of in Eng- 
land, viz., the metropolitan district surveyors and engi- 
neers, but let us devote our do-nothing time to this subject, 
which will not be badly spent, now that trade and public 
works at home and abroad are at a standstill. The practice 
of engineers taking into their offices unlimited numbers of 
pupils is appalling and disastrous. I know of several 
cases of engineers without practice or business of any kind 
who have pupils learning nothing, and filling the position 
of only office boys, and at the present time a firm have a 
dozen young gentlemen on the three years’ system, price 
500 guineas each, and an odd one or two for a less term 
paying 300 guineas. These engineers are constructing rail- 
ways and also the most important river tunnel works, and 
by way of drawing notice to their position the senior 
partner was lately made a member of the Council of the 
Institution. And now, I would like to ask, what knowledge 
is it possible for these young gentlemen to have acquired 
as civil engineers on completion of this three years’ 
system of articleship? The system is rotten on principle, 
and without delay means should be brought forward to 
put a stop to this pernicious and also deceptive so-called 
training of gentlemen’s sons to the profession. 

[ have taken out to foreign countries engineers, chiefly 
young men, and I have found that not more than one in 
seven could survey, level, or traverse a country for irriga- 
tion or railway projects, and with regard to general con- 
struction ni/, and all this is owing to the want of more 
practical training. 

We are constantly reading of complaints from engineers 


in the service of the Public Works Department of India | 


and our colonies, of their indifferent pay, but it should not 
be overlooked that these Government offices are loaded 
with this class of incompetent young gentlemen, who have 
by influence, and the production of indentures bearing the 
name of Sir and Sons, Civil Engineers, obtained these 
appointments. 

The profession should endeavour to remove and alter 
this growing evil, and I hope that our leading members 
will take up the matter earnestly, and so keep England to 
the front, instead of having to act, as eventually we must, 
as second to foreign and American engineers. 

Iam, Sir, your most obedient servant, 

Westminster, May 28, 1884. De La Hay. 





MECHANICAL EQUIVALENT OF HEAT. 
To THE Epiror or ENGINEERING. 

Sir,—The following is the solution I have attempted of 
the problem propounded by your correspondent, Mr. Pen- 
nington, on page 323 of your number of April 11. The 
question was : Given a quantity of air at a temperature of 
68 deg. Fahr., and at a pressure of 150 lb. to the square 
inch, and an extra pressure of 301b. to the square foot 
being put on it what is the resulting temperature sup- 
posing no heat is gained or lost by the air from the ex- 
terior ? 

This your correspondent asks to have solved directly, 
that is, I suppose, without the mechanical equivalent of 
heat obtained from experiment being used in the calcu- 
lation. 

This I had understood was impossible, but when your 
correspondent implied that this was not the case I de- 
termined to have a try at it. Suppose the air to be con- 
tained in a cylinder with a movable piston above loaded 
with a 150 lb. weight, the area of the piston being one 
square inch and the temperature of the air 68 deg. Fahr. 
Then let this piston be loaded with an extra weight of 

30 lb. 
144 
after it has been so loaded. First, what is it that sustains 
the 150 Jb. weight in its position ? The impact of the mole- 
cules of the gas from below, each impact destroymg the 
momentum that the weight has acquired in the interval 
between the impacts, and giving it a velocity in the 
opposite direction sufficient to restore it to its original 
position. The velocity so given must be equal to the 
original velocity it had acquired, and for each molecule to 
do this its momentum must equal the momentum acquired 
by the 150 lb. weight in the interval between the impacts. 
No energy will be used up in doing this, for if elasticity 
be perfect, as I suppose it must necessarily be, the mole- 
cule after impact will have its original velocity only in 
the reverse direction. 

The number of impacts per second depends on the 
number of molecules in a given volume, on the velocity 
of the motion of the molecules, and on the area of the 
piston. 

Let v=the volume of the air in cubic inches. 

n=the number of molecules in the quantity of air 
under consideration. 

‘=the average or mean velocity of the molecules 
in inches per second. 
m=the mass of a molecule. 


It is required to know the temperature of the air 


Then ” x v x 1 = number of impacts per second on the 
piston. 
Then 150 x 32.2 x 12 _ 
” 
=— «vx i 
V 








the momentum ‘acquired by the weight in the = th 
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—x 8 
part of a second; the length of the interval between the 
impacts 

150 x 32.2x12 _ 


mv. 
n . 
CDs 
% 
12 x 150 x 32.2 = mv 
and similarly 

—a Pe = 
12 x (150 + ) x 32.2 = v; mre 


where V,= the volume after the extra weight has been 
added, and 7, the velocity of the molecules. The work 
done by the weight in descending in inch-pounds 


= (130+ 30 ) ( v—V, ) 
1 sq. in. 


144 


The total amount of energy in the gas in the two states 
=nmv* andnrmr;*, respectively. Therefore 


(2% -- 2 ) (V—V,) =nm v2— nmr? 


To find v2 in terms of v?. 
Suppose we have a quantity of gas at a temperature of 
t deg. Cent., and let V=the volume of the gas at — 
272 deg. Cent., then its volume at ¢ Cent. = (t + 273) V. 
Suppose it to rise to ¢! in temperature keeping at the 
same volume, and let P; = the new pressure and P the 
original pressure, then : 
1497 
y= 
t+273 
Suppose it did not rise in temperature, its volume under 
the increased pressure would be to the original volume as 
(273+t) to (273+2}). 
Under these two different circumstances it is capable of 
sustaining the same pressure. 














Let x = number of molecules in the gas. 
v= velocity of molecules at temperature t. 
v = velocity at temperature ¢. 
Then 
n 
7 mea” mre 
/ — Vv xe 
_ 23+t 
7° ~ Ste 
Let ¢; = the required temperature in degrees Cent. 
68 deg. Fahr. = 85 deg. Cent. 
150 n ° 
_ =-~mtve- 
150 + 90 _' 
144 n 
~ Mm 
i 
150 Vv, 
m+ "7° 
144 
¥o¥; ase 
150 +) ° 273+ 85 
144 
ne 30 , ry ~ 30 . 
150 + = } (V—V,) = (150 + «WV. 
( 144 . 144 
a 30 po a . , 
150 + =~ \ (273 + 85) — 150 (273 + @! 
( 44 io A) 3 + t') 





(273 + 85) (150 + 9 
144 
and 
9724 41_ 95 _ 979 
nmve—nmr2=nmr2 2427 ae od za 
273+85 
. 150 + 29) (273.85) — 150 (2734¢1) 
(150 ce 1) Vv 144 
at (273+85) (150 + 2 
i 
» U-85 
=nmt?—_~. 
273+85 
150 + ia) (273+ $5)-150 (273+0)=2 me (0-85), 
and 


n ; » 99-15 
— m v7=150x 32.2x 12. 
\ 

30 


=i ( 150+ 7) 


= 150 x 32.2 x 12 (¢t'—85). 
- 4095 +150 
144 
150 x 32.2 x 12+ 150 
Lam, Sir, yours very truly, 
29, 1884. R.C. 
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t! x 32.2 x 12 


London, April Ss. 


QUEENSLAND Raitways.—The Clermont branch of the 
Central Railway of Queensland has recently been finished, 
and it is now available for trattic, though the formal 
opening has been delayed. An extension from the Towns- 
ville line to Ravenswood is going on well, although some- 
what interfered with by the death of the district engineer, 
Mr. Bryce, from dysentery, only two months after his 
appointment. An extension from Charters Towers to 
Nerwood was open to Homestead, 25 miles from Nor- 
wood, February 11. The contractor for the Cooktown and 





Maytown line is commencing operations. 
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Tue exhibits of the telegraph companies at the 
Electrical Exhibition of Vienna have been noticed in 
our Vienna reports (see ENGINEERING, vol, xxxvi., page 
548). The Italian section contained two novel type- 
printers ; that of M. Faccioli was exhibited by the 
Italian Government, the other apparatus by its in- 
ventor, Dr. Alessandro Lucchesini, of Florence. Dr. 
Lucchesini’s invention has been patented in several 
countries, and the Austrian Telegraph Government are 
at present engaged in a series of experiments, under- 
taken with a view of introducing the new telegraph, 
which thus may soon come prominently before the 
public. We therefore think that a description of this 
ingenious apparatus, for the details of which we are 
indebted to a very able paper of Professor Zetzsche, of 
the German Telegraph Department, will be interesting 
to our readers. 

The essential features of Professor Hughes’ original 
type-printer are of course maintained inall type-printers, 
and the description of a novel apparatus must refer 
mainly to the points of difference. Type-printers are 
distinguished by simplicity in electrical respects, but 
depend very greatly for success upon their mechanical 
perfection. A point of highest importance in those 
working with clockwork is the synchronism of the two 
apparatus; and the skill of the designer is chiefly 
taxed to avoid anything that might disturb this 
synchronism. Some of Dr. Lucchesini’s appliances 
aiming at this purpose are novel; further, his type- 
printer may also be worked as a sounder with the Morse 
code and as an automatic sender. 

The regulating conical pendulum of the clockwork 
is suspended from a fixed part of the case, and three 
pairs of wheels transmit the movement to the axle of 
the two type wheels ; the weight need not be heavier 
than 651b. As in Professor Hughes’ instrument, a 
pair of bevelled wheels impart this movement of the 
horizontal axle of the type wheels to a vertical arbor, 
carrying an arm witha contact spring travelling over 
the thirty-two or thirty-four contact pieces uf the 
distributor disc. Circuit is, however, not directly 
closed by these contact pieces, as in the first type- 
printer, but by pressing down the keys of the key- 
board, in Morse key fashion. Then the battery current 
passes through the contact plate of the key to the 
axle, through wires from there to the contact pieces of 


the distributor disc, and from the one which is just | 


touched by the contact spring touches, over to the line. 
Dr. Lucchesini thus makes a very great number of con- 
tacts per minute; the j,th to ,;th part of a second 
he thinks sufficient for each making circuit. The key- 


board has, corresponding to the number of contact 




















pieces mentioned, thirty-two or thirty-four keys, each 
key transmitting either a letter, or a numeral or mark 
of punctuation of the two type wheels, the one carries 
two series of letters, the other two series of numerals 
and the marks of punctuation; the provisions for 
punctuation are thus somewhat scanty. The large 
type wheels permit of the more frequently occurring 
vowels A, E, I, and O appearing twice; for languages 
in which the W is largely used, Lucchesini further in- 
tends to apply two U’s, which would necessitate 


thirty-four keys instead of the ordinary thirty-two. | 


There is one blank key ; further two separating keys 
(.—) for marking the end of a word or sign, of which 
one also serves for adjusting the type wheels. The 
full stop (.) stands on the Z key. 

The electro-magnet resembles that of Mr. Meyer. 
The coil S (Fig. 4) rests with its soft iron core in a 


brass frame R, pivotted between two screws s fixed | 


in the base-plate G. Opposite the two extremities of 
S are the two pole shoes of a permanent magnet ; this 
horseshoe magnet can slide in a horizontal plane, and 
thus be brought more or less near the coil S. As long 
as there is no current in S, the magnet tends to attract 
its core, then a little hook 4, in the frame R catches 
another hook /, (Fig. 1) which, being itself part 
of the lever H, can shift a little to the left whilst a 
| spiral spring presses it to the right. When the circuit 
is closed the horseshoe magnet repels the coil S and 
with it the frame R, /; and /., become disengaged, and 
| the little spiral spring F on the right arm of the lever 
| H, turns this lever round its pivot X, lifting the print- 
ing roller « together with the paper strip, of about 
six millimetres (4 in.) wide, sliding over /, up to the” 
type wheels and printing the respective type. When, 
at the next moment, after the interruption of the cur- 


paper strip, presses it against the roller and pushes it 
onward by the width of one letter. This knife z is not 
rigidly attached to H but pivotted to it at A; an 





edge of z, and this edge is cut off in a horizontal line 
so that at each descent of z the left corner of the 
straight edge, standing out alittle, tightens the spring 
| / slightly. From this it results at the next ascent, 
that z turns a little to the right, and thus again catches 
the paper band. 

If the instrument is to be worked as a sounder with 
the Morse code the clockwork has to be stopped, the 
lever H to be arrested ; the message may be trans- 
mitted with that key whose corresponding contact 
' piece on the distributor disc is just touched by the 





rent, the lever H moves back—how we shall see lower | 
| down—the knife z with its lower edge catches the | 
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A | 
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contact spring. Dr. Lucchesini, however, prefers always 
to use one key, the M key, whose corresponding contact 
piece is for this purpose marked M. ‘The armature of 
S serves as the sounder, of course, for this species of 
transmission. 

The two type wheels T, and T, (Fig. 13) can neither 
be shifted on their axis, nor is the axle of itself capable 
of being moved. It therefore becomes necessary to 
move the printing roller ¢ and the paper band under 
the type wheels ; and this explains why, as shown in 
Fig. 1, d could not be made a rigid part of H. The 
roller is attached to the long steel band J pivotted at 
Y by a screw taking into the lever H, and thereby 
capable of motion in the horizontal plane. We have 
seen already that the lever H is carried up and down. 
The right arm of the lever J further terminates in a 
little pulley Z, which by another spiral spring is con- 
stantly pressed against the circumference of the 
ratchet wheel M (Fig. 5) with six teeth O and _ its 
movable click N, the click pivotted at z. A fine steel 
belt passing over a pulley 7, on the axle q of the 
type wheels, and another pulley 7, on the axle 
of M, makes these two wheels revolve in unison as 
long as the ratchet N does not stop the motion of M. 
Fig. 6 shows how M, in addition to its six teeth 


| and corresponding with them, has its circumference 


under the projecting teeth hollowed out in three 
places and raised also in three. If now the pulley 
Z, which, it will be recollected, is pressed against 
M, encounters one of the elevated parts, it and 
the lever J, and with them the printing roller 
d, are pushed under the second type wheel T,; 
if Z on the other hand happens to bear against one of 


| the hollows, then / will be placed under the first type 


| 


elastic spring f presses trom above against the upper | 


wheel T,, To change over, therefore, from letters to 
numerals, or inversely, that is, to set T, to act instead of 
T,, we have only to disengage the click N, when the 
ratchet wheel M will make a one-sixth of a revolution, 
being at once stopped again by the click, which is 
forced back as Fig. 5 illustrates. This change over 
may now be effected by pressing down the blank key, 
because the blank key always meets a blank space 
| on either type wheel, which enables the left arm of the 
| lever H, which ordinarily when printing is not able to 
| rise so high, to move a little higher ; the right arm of 
| H thereby gets a wider play downward, and the screw 
U (Fig. 1) comes to bear against the click N, liberating 
the ratchet wheel M and thus shifting the printing- 
roller under the other type wheel as just explained. 
| The mechanism which pulls the lever H (Fig. 1) 
| back after having made an impression and prepares it 
| for a new impression, is illustrated in Figs. 7 toll. The 
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TRIPIER’S SPHERICAL ECCENTRIC. 
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disc i with eight pegs ¢ (Fig. 9) sits loosely on the 
cylinder n, the latter being screwed on to the case A, 
and being traversed by the axle y, which takes part in 
the revolution of the type-wheel axle gq. Rigidly fas- 
tened to y is the little wheel r (Figs, 7 and 10), having 
opposite it another wheel a, whose axle u, resting on 
the elastic spring v, plays in y. Both wheels, 7 and a, 
are toothed on their opposite surfaces and gear into one 
another, whenever v is capable of pushing u into y. 
Then? and a and the pegs c of i protruding through a, 
alsoi and a, are locked into one another ; the disc i 
turns with the axle y, that is as the type-wheel axle q, 
and one of the pegs c (the one which happens to 
be the lowermost), passes over y (Fig. 1) into the 
slot 4, This takes place just after one-eighth of a 
revolution of y and a has been completed. These two 
wheels are disengaged again by the eight pallets & 


(Fig. 11) projecting from a opposite the eight holes for | 


the pegs c ; the surfaces k of these are filed off in an 
inclined line, leaving only a small edge of full thickness 
on one side. During the rotation of a these pieces k 
glide over four similar wedges e, a becomes thus lifted 
up and disengaged from r at the moment when one of 


the pegs c enters into the slot g,. As, however, a and i | 


are still locked together by c, they both follow the next 
raising of the lever H, which is just sufficient to turn c 


in the slot y; a little further and to force the pieces k | 


over the highest edge of the wedges c; c then leaves 
the slot g; and passes under the notch g., and the spring 


play of the lever during the printing operation pro- 


revolution for performing their duty. This further 
considerably augments the efliciency of the instrument, 
since it permits of depressing, during one revolution 
of the type wheel, one key, and immediately after- 
wards the next key but one; whilst the original 
Hughes only allowed of the fifth key being worked 
during the same revolution. 

The mechanism for correction has also been altered 
by Dr. Lucchesini. The pulley 7, (Fig. 12), carrying 
the belt leading over to 7, (Fig 6), may be fastened to 
the type wheel axle q in the desired plane by screw q>. 
The escape wheel P,, the two cylinders }; and ,, and 
the corrector wheel C are under the pressure of the 
curved disc B,, and follow the movement of their com- 
mon shaft g, as much as this pressure and friction de- 
termine. The two type wheels T,; and T,, held 
together by three screws, also fit loosely on (, and 
turn with it only when the click Pj, screwed to T), is, 
by means of the rod Ps, receiving the pressure of the 
adjustable spring P,, in gear with the teeth of P. 

oth C and P are bolted on to }, b,, which, to facilitate 
the manufacture, is composed of two pieces interlocked 
by three pins. The type wheels participating in the 
revolution of }; b,, in consequence of friction, are 
stopped when the notch of the ring ¢, forming part 
of ‘I’, meets the notch of the angular lever D, D D, ful- 
crummed at D, the one arm D, of which is fastened lower 
than the other. When, now, D, is raised, D, releases j, 
and with that the click P,. Thus the type wheels 
above are stopped in their revolution, and the adjust- 
ment is likely to take place without any shock. 














moved from ¢, and at the same time P, once more put 
into gear with P, T; and T, being thereby again coupled 
with b,4,. The correction itself is effected by the 
little screw V (Fig. 17), with two one-quarter threads 
opposite one another; the bevelled wheel V, on the 
same Vertical axis is in gear with another wheel of 
four times its size. Whenever a sign is printed, Vy 
makes one half turn, and one of the two wings V, which 
are very sharp edged, slides through two adjoining 
teeth‘of the corrector wormwheel C (Fig. 12), which, of 
course, has as many teeth as the type wheel has spaces. 

The mechanism which enables Dr. Lucchesini’s type- 
printer to work an automatic sender, is not less in- 
teresting ; the urgent claims upon our columns will, 
however, not permit us to add a detailed description 
of this feature of the inventicn, and an abstract would 
hardly be sufficiently explicit. 





TRIPIER’S SPHERICAL ECUENTRIC. 

So much ingenuity has been expended upon the 
problem of varying the cut-off and effecting the re- 
versal of a steam engine by means of asingle eccentric, 
that it would seem almost impossible to devise a method 
which had not already been either tried or proposed. A 
plan based upon the employment of a spherical eccentric 
has, however, been lately patented in France by M. 
Victor Tripier, and is, so far as we know, a novel con- 


; | tribution to this much-studied question, while it does 
v is again able to act and to put r and a into gear. The | 


not bear the same stamp of impracticability which has 


| marked so many schemes having the same object. 
ceeds thus smoothly and rapidly, as pegs ¢ act on a long | 
arm of the lever H and require only one-eighth of a | 


The design is based upon the following considera- 
tions: Having determined the two radical lines 
F R (Fig. 1), the eccentricities corresponding re- 
spectively to the maximum admission of steam for the 


| forward and backward motion of engine, if we imagine 





We have then only to depress the second separating | 


key at the one station, to cause the lever H in both 
stationsto print the mark.—; during this operation, the 
nose ¢, visible in front of the printing roller d (Fig. 1), 
pushes against j, and j against D, D, so that D, is re- 


that the extremity of a valve rod occupies different 
positions upon the right line F R, which unites them, 
and which is called the line of centres, each of these 
positions will give rise to a different distribution, for 
the angle of advance crossing in an inverse sense the 
course of the valve, of which the lead does not change, 
the period of cut-off will cross in an inverse sense that 
of admission. The arc ofa circle described with the 
length of the valve rod as radius being sensibly co- 
incident with the chord F R, which is very small in 
proportion of the radius, the linear advance will remain 
sensibly constant. 

The mechanism employed is designed to displace the 
centre of the eccentric along the line of centres. It 
effects a variable cut-off with a sensibly constant 
advance, and can work in both directions. It consists 
essentially of a spherical eccentric connected to the 
crankshaft by an axis, around which it is displaced in 
following the line of centres, when it is moved’ by a 
force applied at one of the points 6. The centre of the 
eccentric, its point of attachment to the shaft, and the 
point b, constitute a bell-crank, Flats are formed on 
the shaft to guide and drive the eccentric, which is con- 
nected at the point } to an ear on the sleeve B. This 
sleeve can be moved along the shaft by a screw C 
formed on its outer surface, and working in a thread 
in the bracket which supports it. In small engines 
this screw is quick-threaded, and the sleeve is moved 
with a lever, but in larger ones it is constructed as 
shown in the engravings. The whole is carried by the 
bracket D, which not only serves as a nut for the 
screw, but also as a guide for the eccentric strap. 

In engines in which the point of cut-off is seldom 





varied, as in the case of marine engines, it may be 
apprehended that the wear of the part of the eccentric 
which is generally in action will interfere with its 
successful use. This, however, may be prevented by 
the use of a gun-metal liner E (Fig. 3) upon which 
the friction will take effect. 

The method of working will be readily understood 
from the preceding. When the screw C is made to 
turn in its nut by a lever or by a handwheel, it is dis- 
placed longitudinally, and by its motion regulates the 
position of the centre of the eccentric, and conse- 
quently the direction of the motion of the engine and 
the point of cut-off. If the engine be of the type 
used in steam steering gear, in which the motion 
depends upon the continued action of the attendant, 
it is only necessary that the sleeve B should be 
screw-threaded and revolve within a nut capable of 
being rotated. Ifthe nut be stationary the eccentric 
will come to the position in which the engine will 
stop, and if the nut be rotated the engine will run at a 
corresponding speed. If the nut be driven ata uniform 
speed from some independent source, the engine will 
also run ata uniform speed, and will at the same time 
adapt the point of its cut-off to the load upon it. 
Thus the spherical eccentric will become a governor. 
The advantages claimed for the valve motion by the 
inventor are that it is composed of few parts, and that 
these are strong and easily constructed; that it is 
easily put together, and that it cannot get out of order. 
The maintenance is confined to taking up the slack, for 
the wear only takes place upon the strap of the eccen- 
tric, and upon the coll«rs of the sleeve. As for the axes, 
these are simple supports upon which the pressure acts 
always in the same direction for the same direction of 
rotation of the engine. We are indebted for these 
views and particulars to the Bulletin Technologique 
de la Société des Anciens Eléves des Ecoles Nationales 
d’Arts et Metiers. 








THE DENNIS LOCK FURNITURE. 

Tue records of the Patent Office show that a great 
deal of ingenuity has been spent upon door handles to 
prevent them becoming loose from their spindles, 
while it is a matter of universal experience that this 
object often fails of accomplishment. The latest in- 
vention of the kind was exhibited at the Building 
Trades Exhibition under the name of the ‘‘ Dennis 
Holdfast Lock Furniture,” and is illustrated by the 
accompanying engraving. The spindle is square, as 
usual, and is bored up at each end to receive a screw- 
thread. The knob or handle has a square hole in its 





shank, and a small tapped hole at the end, of the same 
size as the hole in the spindle. It is slipped on to the 
spindle the requisite distance, and is secured by a 
screw which engages both with the threads in the 
handle and those in the centre of the spindle. The 
distance between the two handles can thus be adjusted 
exactly to any thickness of door, and there is, it is 
stated, no possibility of the knobs becoming detached 
from the spindle. The patentee is Mr. T. H. P. Dennis, 
of Chelmsford. 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market.—In accordance with the prac- 
tice of former years last Thursday was held as the 
Queen’s Birthday, and hence there was no meeting of the 
iron ring for the transaction of business in the pig iron 
warrants. On the forenoon of Friday the market was a 
shade firmer, with transactions reported at 41s. 3d. up to 
41s. 44d. cash, also at 41s. 5d. to 41s. 6d. one month, the 
close being sellers at 41s. 4d. cash and 41s. 6d. one month, 
with buyers near. The market was steady in the after- 
noon, and business was done at 41s. 43d. and 41s. 4d. 
cash, also at 41s. 64d. down to 41s. 53d. one month, and 
at the close sellers’ prices were the same as at the close of 
the forenoon market, with buyers near. Monday’s market 
was dull, and prices suffered a decline of 1d. per ton, as 
compared with those of Friday. On forenoon ’Change 
business was transacted at 41s. 34d. and 41s. 3d. cash, also 
at 41s. 5d. and 41s. 44d. one month; and at the close of 
the market sellers wanted 41s. 3d. cash and 41s. 5d. one 
month, with buyers offering 3d. less per ton. The quota- 
tions in the afternoon were 41s. 3d. cash and 41s. 44d. one 
month, the market closing with prices as at the fore- 
noon close. Further weakness was shown yesterday, and 
prices got down to and closed at the lowest figure 
quoted this year, being 1d. per ton under the previous 
day’s close. There were transactions in the morning at 
41s. 2d. cash and at 41s. 44d. and 41s. 4d. one month, 
with buyers at the close offering the lowest quotations 
and sellers asking $d. more per ton. In the afternoon the 
quotations suffered practically no alteration. Still lower 
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prices were reached to-day, business being done during 
the forenoon at 41s. 2d. down to 41s. 1d., and again at 
41s. 2d. cash, also at 41s. 34d., 41s. 3d., and back to 
41s. 34d. one month. The closing quotations were 41s. 2d. 
cash and 41s. 4d. one month, with buyers offering $d. per 
ton less. In the afternoon there were transactions at 
41s. 14d. and 41s. 2d. cash, also at 41s. 3$d. and 41s. 4d. 
one month, sellers at the close asking the top quotation, 
and buyers at 4d. lower per ton. It can scarcely be said 
that any important change has taken place during the 
past week, either one way or another. For thetime being 
the greatest apathy seems to prevail in every direction, 
and the market appears to be left very much in the hands 
of the trade, as those members of the outside public 
who used to take an interest in warrants are very much 
inclined to let them alone; in short, speculation is 
practically dead, and any change that may take place in 
prices from day to day is merely the result of a few ope- 
rations in the trade. No doubt prices are very unsatis- 
factory to the ironmasters, but trade generally in the 
iron-consuming branches is also unsatisfactory, and 
there does not seem to be any immediate prospect 
of an improvement setting in, as all the reports that 
are coming to hand continue of an unchanged character 
of depression. Makers’ iron is very steady, and special 
brands are firm in price. A fair amount of pig iron 
is being consumed by the ironfounders, a number of 
whom are still somewhat well supplied with work, but in 
the finished iron works the consumption is at a very low 
ebb—indeed, according to some members of the malleable 
iron trade, there has not been such marked dulness for 
the past twenty or thirty or thirty years. A year ago 
there were 117 blast furnaces in operation, and the num- 
ber blowing now is 95. At present none of the blast 
furnaces in Fife or Clackmannan are blowing. The hema- 
tite pig iron trade is exceedingly flat, as buyers are only 
os for immediate requirements, the quotation for 
Nos. 1, 2, and 3 brands in the usual proportions being 
about 45s. 6d. per ton f.o.b. at Cumberland ports. Last 
week’s shipments of pig iron for all Scottish ports were 
very large, amounting to 16,240 tons, as against 9739 tons 
in the preceding week, and 14,130 tons in the correspond- 
ing week of last year. They included 1300 tons to the 
United States, 470 tons to Canada, 155 tons to India, 400 
tons to Australia, &c., 330 tons to France, 190 tons to 
Italy, 2340 tons to Germany, 2935 tons to Russia, 1490 
tons to Holland, and lesser quantities to other countries. 
Up to last Saturday the decrease in the shipments for the 
year amounted to 20,435 tons. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
591,043 tons yesterday afternoon, as compared with 
591,489 tons yesterday week, showing a decrease of 446 
tons for the week. 


The Old Tay Bridge.—An interesting action-at-law has 
just been decided by the Court of Session. It was raised 
by the Lord Provost, magistrates, and Town Council of 
Perth against the North British Railway Company in 
regard to the removal of the débris and ruins of the Tay 
Bridge. In December last Lord Adam, sitting as the 
Lord Ordinary, ordained the defenders to remove the 
ruins and débris of the bridge to the satisfaction of 
the Board of Trade. Assuming, as his lordship did, that 
the old bridge did impede the navigation of the river more 
or less, the pursuers, as the conservators of the river 
above the bridge, had a clear interest to insist on the re- 
moval of those portions of the bridge still standing ; and 
having aclear interest, he thought that they had a per- 
fectly sufficient title. It had also been objected by the 
defenders that by the Act of 1881 the Board of Trade 
alone were entitled to require any part of the old 
bridge to be removed, but his Lordship thought there 
was nothing in the defence. The defenders reclaimed 
against Lord Adam’s decision, and judgment was given 
by the judges of the Second Division on Thursday of 
last week, the leading opinion being given by Lord 
Rutherford Clark. It partly confirms and partly recalls 
the Lord Ordinary’s decision, and it is now decided that 
the piers in the river, on which there is no superstructure, 
shall be forthwith removed down to their foundations, 
leaving the foundations untouched; but the judges were 
of opinion that the standing portions of the bridge should 
remain as they are while the builders have use for them. 
The standing piers are less of an obstruction to the river 
than the appliances, stationary and floating, would be 
which the builders would have to put in their place for the 
raising of the new piers, and the removal of the piers 
would therefore make the navigation of the river at least 
no easier, and it would inflict needless trouble on the 
builders. It is known that the girders now standing on 
the old piers are to be partly used in the new bridge. 
When the new piers are raised to the proper height the 
old girders will be divided, and easily shifted to their 
new places. It would have been waste of time and money 
to have caused their removal first to the shore and then 
back again for the saks of a gain which is altogether 
fanciful. The new bridge has reached the stage when the 
old one will be invaluable as a service railway, and for 
that reason there is a general feeling in the publis mind 
that the old bridge is to stand for the present. 


Wick Harbour Extension Scheme.—At a special meeting 
of the Wick Harbour trustees held last Saturday, a copy 
of the report by Mr. Rendel, C.E., to the Public Works 
Loan Commissioners as to the proposed scheme of works, 
was read. Mr. Rendel detailed at some length the pre- 
sent harbour accommodation, and the extensions and im- 
provements intended to be effected under the provisional 
order of 1883. While admitting that in the interests of 
the fisheries better accommodation should be provided at 
Wick, yet he was dissatisfied with certain of the contem- 
plated works. He therefore suggested a modified scheme, 
the principal points of which were the lengthening of 
the south quay 300 ft., the deepening of the harbour over 
its whole area by 8 ft., and the erection of the north quay 





outside the present one, which was to be removed, so as 
to give 2} acres more water inside. Mr. Barron, C.E., 
the resident engineer, and himself, estimated that the 
entire scheme as thus modified would not cost more than 
90,0007. The plan and proposals of Mr. Rendel were 
adopted, as was also a tabulated financial statement by 
the secretary, made up to show the Loan Commissioners 
how 40,000/. could be made up from surplus revenue 
- addition to the 50,000/. it was proposed to borrow from 
them. 


Caledonian Railway Employés’ Wages and Hours of 
Labour.—Notices were lately posted at the various stations 
of the Caledonian Railway announcing that in the loco- 
motive department the length of the working day was 
about to be increased from 10 hours to 12 hours, and that 
against the increase in time there would be an increase in 
the wages. A number of meetings have been held by 
the locomotive men and by the brakesmen to protest 
against the proposed arrangements, and in the meantime 
the men have consented to continue under the existing 
arrangements till the 3rd of June, but with the distinct 
assurance that they will refuse to accede to the increased 
length of the working day. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesdny. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but the 
tone of the market was more depressed. No. 3 g.m.b. 
was again quoted at 36s. 6d. per ton. Makers asked 37s. 
but no transactions at that figure were reported, and 
indeed only small lots changed hands at the lower prices 
mentioned. The several notices to close manufactured 
iron works in the north of England had a disturbing effect 
upon the trade. Quotations for ship plates and angles 
are the same as last week, but for prompt specifications a 
trifle less money is accepted. The only cheering feature 
in the iron trade is the excellent shipments at Middles- 
brough. During the present month there have been ex- 
ported 75,000 tons of pig iron as compared with 65,700 
tonsto same date in April. Hematite iron is quiet at 
46s. 6d. per ton for Nos. 1, 2, and 3 f.o.b. west coast 
ports. 

Depression in Trade and the Wages Question.—Messrs. 
Dorman, Long, and Co., owners of the Britannia Iron 
Works and the West Marsh Iron Works, Middlesbrough, 
employing about 1700 hands, have given notice to ter- 
minate all engagements at the end of this week. No 
reason is given in the notices for this step, but it is gene- 
rally understood that the works are to be stopped owing 
to the scarceness of orders notwithstanding the unre- 
munerative prices which have so long prevailed. The Dar- 
lington Iron and Steel Company, and the West Hartlepool 
Rolling Mills are also to be closed. Messrs. Bolckow, 
Vaughan, and Co., of Middlesbrough, contemplate 
stopping the Wilton Park Rolling Mills, and state that 
unless some good contracts for rails reach them soon they 
will be compelled to pay off a large number of men at the 
Eston Steel Works. So keenly do the employers in the 
manufactured iron trade feel the general depression that 
they are again seeking relief by asking their men to sub- 
mit to a reduction of 10 per cent. in their wages. Two 
months ago when they claimed a reduction of 10 per cent. 
the arbitrator, Dr. Watson, of Newcastle, awarded them 
relief to the extent only of 25 per cent. On the present 
occasion the men intend to again resist the masters, but 
it is not expected that there will be any unpleasant com- 
plications as the whole question will undoubtedly be 
referred again to arbitration. 


Engincering and Shipbuilding.—There is a decided fall- 
ing off in engineering, and shipbuilding is worse than ever. 
The shipbuilders on the Teeside towns contemplate ask- 
ing their men to agree to a further reduction of 5 per cent. 
in their wages. 

The Vaughan Statue.—On Monday Sir Joseph Whit- 
well Pease, Bart., M.P., will unveil the statue to John 
Vaughan, the discoverer of ironstone in Cleveland, at 
Middlesbrough. 


The Coal and Coke Trades.—There is no alteration in the 
prices of fuel. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Bradford Tramways.—A deputation of tradesmen have 
waited upon the Finance and General Purposes Com~ 
mittee of the Bradford Corporation to urge objections to 
the proposal to construct a double line of tramways along 
Market-street, as they considered that the ordinary traffic 
would be greatly interfered with, and injury done to the 
business of some of the tradesmen. 


William Cooke and Company, Limited.—The directors 
of the above company, in their eleventh annual report, 
say: The depression in trade from which we were 
suffering a year ago has increased during the whole year, 
especially in the wire department. The result of the 
year’s working is a net profit of 1695/. 6s. 5d., after paying 
interest on the preference capital subscribed and other 
interest charges, which your directors consider satisfactory 
under the circumstances above-named. Seeing that the 
company has during the last two years made a profit, 
notwithstanding that the trade has been more depressed 
than at any time since the company was formed, the 
directors reiterate their full confidence in the company 
being able to make a fair return on the capital in ordinary 
times of trade. 

Sanderson Brothers and Co., Limited, and Samuel New- 
bold and Co., Limited.—The general meeting of Sanderson 





Brothers and Co., Limited, and Samuel Newbold and 
Co., Limited, have been held at Newall Works, the 
chairman of directors, Mr. Bernard Wake, presiding. The 
dividends paid during the past year have been at the rate 
of 5 per cent., and a bonus was declared of a further 5 per 
cent. This applies to the entire capital of S. Newbold 
and Co., but only to the English half of the capital of 
Sanderson Brothers and Co. With regard to the Ameri- 
can half of Sanderson’s capital, the directors reported that 
there had been an entire change in the American direc. 
torate, and that Mr. Herbert Halcomb, son of Mr. C. H, 
Halcomb, the company’s managing director at Sheffield, 
is now permanently employed at Geddes, he acting under 
the direction of his father. 

Completion of Water Works. —The Driffield Water 
Company have intimated to their customers and the 
public that they hope to be able to issue a supply of water 
from their deep well, at high pressure, in about a fort- 
night. The prospects of the company are, it is said, re- 
markably good, as there have been an unusually large 
number of applications for water before the completion of 
the works, 

New Dronfield Silkstone Colliery.—Mr. Sheard, the pro- 
prietor of the Gomersall Colliery, Dronfield, is about to 
purchase the New Dronfield Silkstone Colliery. It is not 
unlikely that the Gosforth Colliery may ultimately find 
its way into the same hands, and the excellent bed of eval 
abandoned for some years past be successfully worked by 
the same owner. . 


NOTES FROM THE SOUTH-WEST. 
Cufarthfa.—Iron making, to be followed shortly by 
steel rail manufacture, has now been commenced in 
earnest at these works, Two of the blast furnaces are 
now in full work, and are fully realising the expectations 
formed respecting them. 


Stapleton.—An inquiry was held on Thursday at Staple- 
ton, before Mr. S. J. Smith, C.E., one of the inspectors 
to the Local Government Board, in reference to an appli- 
cation made by the Stapleton Local Board for sanction to 
borrow a further sum of 3500/. for sewerage works in the 
district. 

Portishead District Water Company.—The directors 
observe in their report: ‘‘ The directors present herewith 
to the shareholders the capital and revenue accounts of 
the company for the half-year ended March 31 last, and 
they are pleased to be able to report an increase in the 
water rates for the half year of 24/. 17s. 4d., and for the 
year of 73/. 14s. 7d. This they consider satisfactory, 
taking into account that up to the present time the new 
works authorised by the Act obtained in 1883 have not 
been carried out. The directors have, however, now the 
gratification of informing the shareholders that the pur- 
chase of the new springs from Sir Greville Smith has been 
completed, and that the works necessary for carrying the 
water into the company’s mains are being proceeded with, 
and are expected to be completed in amonth. When this 
is done there will be an ample and constant supply for a 
district many times larger than the one covered by the 
company’s Acts, so that consumers need be under no 
apprehension that the supply will at any time be unequal 
to the demand.” 

Cardif.—During the past week business has been 
quieter. Notwithstanding this, however, coal clearances 
are again well up to the average. The house coal trade 
does not display much activity. Shipments of fuel have 
rather fallen off. The iron ore trade still remains dull, 
Last week’s clearances comprised 127,446 tons of coal, 2250 
tons of iron, 2950 tons of fuel, and 1480 tons of coke, 
From Bilbao there were received 5664 tons of iron ore, 
and 1067 tons came to hand from other sources. 


Newhaven.—Viscount Hampden, the late speaker of the 
House of Commons, was on Thursday examined before the 
Select Committee on harbour accommodation. In urging 
the claims of Newhaven for the establishment of a harbour 
of refuge, Lord Hampden gave statistics as to the exports 
and imports of the principal ports of the kingdom. In 
1881, the value of the exports and imports of London was 
198,000,000/. ; in 1882, 201,000,000/. ; Liverpool in 1881, 
195,000,000/. ; 1882, 203,000,000/.; Hull, Southampton, 
Folkestone, Grimsby, Bristol, and Newhaven, followed 
in the order named. He considered that should we 
ever be engaged in extensive war operations with a mari- 
time power, it would be of the greatest importance in 
dealing with the question of the defence of London, that 
there should be a harbour of refuge such as Newhaven 
for the shelter of our fleets. The expense of improving 
Newhaven to such an extent as to adapt it for purposes 
of national defence would amount to about 1,000,000/., 
and ought, in his opinion, to be borne by the Government. 
There were harbours at Dover and Portsmouth, and if 
there were another between those places at Newhaven, 
he thought that that would be all that was wanted for 
strategical purposes. 


Avon Valley Colliery.—This new colliery, with 450 acres 
of unworked minerals, 32 workmen’s cottages, stabling for 
12 horses, &c., was offered for sale at the Royal Hotel, 
Cardiff, by Messrs. Stephens and Alexander on Thursday. 
The colliery abuts on the South Wales Mineral Railway, 
with which it is connected by a tramroad, and in this way 
it is connected with Swansea, Briton Ferry, and Cardiff. 
The attendance was not large, but the bids went up rapidly 
to 4800/., and then stopped. The reserve price was 5000/., 
and the colliery was withdrawn by the vendors. It is 
believed to be above an excellent seam of steam coal, but 
several thousand pounds must be expended to reach it. 

Swansea.—The steam coal trade has been weak, and 
prices of all descriptions have fallen during the last few 
days. The patent fuel trade is also dull. 
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ADMIRALTY SHIPBUILDING 
CONTRACTS. 

A CommirTEE, presided over by the Earl of Ravens- 
worth, is now inquiring into the manner in which 
contracts are made by Her Majesty’s Government 
with private shipbuilders, for building and repairing 
ships of the Navy. The members of the Committee 
are : The President ; Sir Daniel Gooch, M.P. ; Mr. 
C. H. Palmer, M.P.; Mr. C. M. Norwood, M.P. ; 
Captain Codrington, R.N. ; Mr. Samuda, Mr. John 





Burns, and Mr. Ismay. The subject with which this 
Committee has to deal isa highly important one. It 
is most desirable that the Government should be 
able to command at will the shipbuilding facilities 
of our large mercantile firms, and that the naval 
authorities and private shipbuilders should be 
brought to work harmoniously together, with the 
common purpose of developing and utilising, to the 
fullest possible extent, the shipbuilding appliances 
and capacity of the whole country. At the same 
time it unfortunately happens that very great 
friction often arises between private builders and 
the Admiralty authorities in the carrying out of con- 
tracts, and many of our large private firms are very 
disaffected towards the Government under the pre- 
sent state of things. It is important that the causes 
of dissatisfaction which at present exist should be 
discovered and remedied, if possible. 

We are by no means sure that such a Committee 
as the present is likely to deal exhaustively and 
satisfactorily with the matter. The members com- 
posing it are not known to possess the knowledge 
which is necessary for the purpose ; and it appears 
to be doubtful if the evidence that is to be taken 
will be sufficiently extensive and varied to supply 
it. In dealing with a question of this kind, 
it is necessary that the fullest information should 
be brought to bear upon it, both from the point of 
view of the Navy and that of private shipbuilders and 
engineers who may enter into Government contracts. 
It is necessary that the members of the Com- 
mittee should be fully alive to the whole of the 
necessities of the service, and of the various contin- 
gencies that may arise at any time and put a severe 
strain both upon our national and private shipbuild- 
ing establishments. Critics who are inclined to be 
hostile to the Admiralty, and who regard the ques- 
tion of shipbuilding and ship-repairing merely from 
the point of view of the apparent economy which 
may be effected by giving all work out by private 
contract, too often lose sight of the fact that our 
large naval arsenals and dockyards must be main- 
tained for dealing with the ordinary work of the 
Navy, and must be kept up ona scale sufficiently 
large and efficient to enable large demands to be 
made upon them in the event of war. The fact must 
not be lost sight of that it is absolutely necessary to 
keep these large establishments going, and to pro- 
vide constant employment for large numbers of 
men, either by building or repairing ships, if only 
for the purpose of keeping up the means by which 
the Navy may be kept in a state of efficiency, and 
that large repairs may be rapidly executed in time 
of war. 

It is altogether wide of the mark to urge, as is 
often done, that much of the work which is carried 
on in Government dockyards may be done cheaper 
if put out by private contract. We have no doubt 
that this is often the case, but some of the excess 
in the ordinary cost of dockyard work, is a part of 
the price which the country has to pay in order to 
provide means that shall be always available for 
meeting any requirements that may arise. This 
being the case, however, it is nevertheless desirable 
that our private shipbuilding establishments should 
be utilised as much as possible, for assisting and 
supplementing the work of the naval dockyards at 
all times. There is much work which can always be 
done at private establishments in the way of building 
and repairing ships, without interfering in any 
degree with the efticiency of the dockyards ; while 
the very fact of employing private establishments 
in doing this class of work, tends to bring about a 
connexion between them and the Admiralty which 
enables them to be more readily and extensively 
used in case of a sudden emergency arising. 

The principal shipbuilding yards and engineering 
works of the country have, practically, for many 
years past, been employed as auxiliaries to the 
Admiralty. A large number of the best ships, and 
the whole of the engines, of the Navy, have been 
constructed in them; and one of the large items 
which form part of the Navy estimates year by 
year, is the amount required for ships and engines 
building by contract. 

It is somewhat remarkable at first sight to dis- 
cover that notwithstanding the great amount of 
experience which the Admiralty and private ship- 
building firms have had of each other, a vast 
amount of misunderstanding and discontent appears 
to exist between them. It is not too much to say 
that among the whole of the Admiralty surveyors, 
from the highest official at the Admiralty, to the 
one occupying the lowest grade in the dockyards, 
hardly one could be found to express more than a 





very qualified appreciation of, and respect for, 
the abilities and performances of private ship- 
builders. There can be no mistaking the opinion 
which is held by the Admiralty officials upon 
this point. Many of them—probably nearly all 
—have had some experience of private ship- 
building work, either by actually surveying it 
while in progress, or by afterwards seeing it in the 
dockyards ; and the opinion invariably expressed by 
them on the subject is strongly adverse to it. This 
may be explained partly by the feeling of superiority 
and jealousy of outsiders, which animates more or 
less all Government employés ; but doubtless it is 
largely due to genuine misunderstanding and an 
inability—which is the natural product of a rigid and 
narrow Officialism—to appreciate any results which 
are not achieved by the strictest observance of the 
rules and regulations they have always been made to 
obey. There is no place in which the methods and 
details of mechanical work have such a tendency to 
become stereotyped as in a Government dockyard. 
Everything is there tightly bound with the very 
reddest of tape, and more importance is often at- 
tached to the precise manner in which a piece of 
work is done, than to the work itself. Ifthe sub- 
stance is not absolutely sacrificed to the shadow, it 
is certainly not merely the substance and the final 
result which are aimed at in executing work; but 
the precise form which has been gone through, 
and the manner in which the result has been ob- 
tained, is often judged much more critically and 
severely than the result itself. 

One of the chief complaints made by private 
shipbuilders against the Admiralty, is that the 
inspection to which they are subjected is of an arbi- 
trary and unreasonable character, and different 
altogether from what they experience with any 
other class of work. In building for private ship- 
owners they are bound quite as strictly and under 
as severe penalties to fulfil the specified require- 
ments of the contract as when doing Admiralty 
work, but they are not interfered with on all kinds 
of small and unimportant points and dictated to 
upon the mere methods of doing work. There isno 
question that there are quite as advanced and per- 
fect specimens of naval architecture in the mercan- 
tile marine as in Her Majesty’s Navy, and it is 
difficult to see why the shipyards which can be 
trusted to produce the one, cannot also turn out 
the other without a harassing and vexatious system of 
supervision and interference. The Admiralty theory 
of the abilities and resources of private shipbuild- 
ing firms has led them to insist upon their contracts 
being executed, not merely under the ordinary in- 
spection of a surveyor, however strict he may be, 
but to the dictation and approval of a perfect 
army of oflicials upon all the innumerable points of 
detail that are contained in a shipbuilding contract. 
The system of objection is carried to such an 
extent that great quantities of materials and much 
of the workmanship, which would be allowed in a 
Government dockyard, is rejected in ships built by 
contract. The standard of quality fixed by Ad- 
miralty inspectors for some classes of timber is 
often higher, not only than the markets of the 
country can supply, but than nature herself can 
satisfy. 

An Admiralty specification is a curiosity of its 
kind, considering that it professes to be a de- 
tailed and definite description of the various parts 
of a ship. It is called a specification, and con- 
stitutes the principal information which is fur- 
nished ‘to a shipbuilder for enabling him to 
estimate his price. Although nominally a speci- 
fication, it is, however, in many respects, a docu- 
ment of a very vague and indeterminate cha- 
racter. it contains some hundreds of items, the 
greater part of which, whatever else may be said 
about them, are to be done “‘ as directed,” or ‘“‘ to 
the approval of the overseer.” So far as many 
of these so-called specifications are concerned, 
much time and trouble would be saved, and quite 
the same practical purpose would be answered, if 
the specification contained nothing more than the 
statement that everything was to be done ‘‘ to the 
approval of the overseer.” The specification appears 
to be framed with an intention to leave everything 
as open as possible for future alterations, with addi- 
tions that may be considered necessary as the work 
proceeds, and not to represent the approved details 
of a completed design. 

Admiralty contracts are not only based upon in- 
complete, indefinite, and altogether unsatisfactory 
specifications, which often serve to mislead, but they 
are so framed as to leave the shipbuilders absolutely 
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in the hands of such overseers as may be appointed 
to survey the work. If these happen to be men 
of experience and practical knowledge, no difficulty 
may arise, but if, as is often the case, the overseer 
is inexperienced, ignorant, or has a mind which is 
hopelessly cramped by ofticialism, the case of the 
shipbuilder is indeed an unhappy one. Admiralty 
contracts nominally contain a provision for referring 
any disputes that may arise to an independent 
authority, such as is done in ordinary shipbuilding 
contracts ; but the authority in the case of the 
Admiralty is the Controller of the Navy, and there 
isnoappeal beyond him. The shipbuilder who avails 
himself of this apparent opening for redress, with 
the purpose of restraining any unreasonableness on 
the part of the surveyors, finds at once that he is 
merely appealing from Cesar to Cvesar ; and that 
as he arrays the whole army of Admiralty officials 
against him by taking this course, he had much 
better leave things alone. Any person who knows 
anything of official life will readily understand that 
this nominal provision of referring disputes to the 
Controller of the Navy, is worth absolutely nothing, 
and that, except for the sake of appearances, there 
can be no possible reason why it should form part 
of a specification. There should be a power of 
appeal to an absolutely independent authority given 
to both the contracting parties as in all other agree- 
ments. 

If the members of the Committee are able to master 
the whole of the details surrounding this compli- 
cated subject, including those which relate to the 
Navy and also to the carrying out of private con- 
tracts, they may do some good by turning their 
attention to these points. Admiralty contracts will 
never be satisfactory to both parties until the speci- 
fications are first of all made clear and definite upon 
all the various matters of detail which are enumerated 
in them, and until a really independent source of 
appeal is provided in the event of disputes arising 
between the parties, as in the case of other contracts. 
Another point is that the class of inspection should 
be made more intelligent and reasonable, and less 
unfair, than it now is; although if a satisfactory 
appeal of an independent character were provided, 
the inspection would doubtless become moditied, 
and limited to merely reasonable interference with 
the work. We do not wish to reflect upon the whole 
class of Admiralty inspectors, but no one can defend 
the action which is commonly taken by some. Itis 
well known that officials who have had merely the 
experience of draughtsmen or calculators, and who 
know little or nothing of practical working opera- 
tions, are sometimes appointed to survey the build- 
ing of ships in order that they may gain practical 
experience. This is often regarded as the raison 
détre of inspectors of Admiralty work ; and yet, 
notwithstanding the fact that their experience is 
to be acquired in this manner, they are allowed 
to give effect to the crudest and most unpractical 
of ideas, and to largely control the practical carry- 
ing out of a large shipbuilding contract. Such 
an arrangement can only be costly and vexatious 
to the shipbuilder, and unsatisfactory to all parties. 
The system of Admiralty inspection is doubtless 
difficult to deal with, because the ideas which 
are gained by a long experience in the service, 
either at one of the dockyards or in the Admiralty 
office, are not sutticiently broad or complete to 
qualify a man thoroughly for all the duties of a 
surveyor. Some of these officials, however, acquire 
experience in time, and ultimately become com- 
petent surveyors; but the process of thus quali- 
fying themselves is often very costly and vexatious 
to private shipbuilders. The surveyors who cause 
the greatest mischief are dockyard officers of an 
inferior grade, who have had little more than the 
ordinary experience of ashipwright ; and the quasi- 
scientific draughtsmen of the Admiralty who have 
spent all their lives in offices, and scarcely had any 
knowledge of practical work, and who are sent 
out surveying for the purpose of acquiring ex- 
perience. 

There appears to be an increasing difficulty in 
getting ships accepted by the Government after 
they are completed, and this is often due to oflicial 
rivalries and personal difficulties with which a con- 
tractor has nothing to do, and of which he is merely 
the victim. After a vessel has been built and fitted 
throughout, under the inspection of as many 
surveyors as the Admiralty may please to appoint, 
she is sent round to one of the dockyards to be re- 
ceived ; and the officials of the dockyard, who are 
perhaps competing with the surveyors of the ship 
for promotion in the service, sometimes find that 





the readiest way to damage a dangerous rival is to 
make all sorts of objections to the ship which he 
has inspected, and report as unfavourably as pos- 
sible. Contractors often find that their work is 
made to furnish a battle-ground over which official 
disputants wrangle for their own personal ends, 
while they are helpless to deal with the matter and 
have to submit to delays and difficulties which are 
quite gratuitously caused. 

There is also another point in connexion 
with the receiving of ships into the service, and 
particularly with the conducting of trials, which 
is deserving of serious attention. Formerly, 
it was the practice for contractors to provide 
luncheons and dinners at their own expense, 
while steam trials were being conducted, to 
which the various persons engaged upon the trials 
were invited. The Admiralty put a stop to this 
practice, forbade the dispensing hospitality to public 
ofticials, and prohibited the latter from accepting it. 
We have nothing to say against this regulation, 
although it may appear to be unduly stringent, but 
at the same time we believe that contractors find it 
expedient to expend considerable sums of money 
in doucewrs during the conduct of steam trials ; and 
it is whispered that the amounts of these, and the 
area over which they are spread, goes on increasing 
from time to time. This is no secret, either at the 
dockyards or at the Admiralty, and some of the 
principal officials have had complaints made to them 
about it, although with no apparent result. This 
matter may be difficult to deal with, but as the Ad- 
miralty profess to have such a high standard of 
morality in these matters, and will not allow con- 
tractors andGovernment ofticials to sit down at the 
same table during the conduct of a steam trial, it 
may be as well for them to goa little below the 
surface, and prevent a practice which is much 
more objectionable, and certainly far more dis- 
agreeable, to the contractors. 

The placing out of Government contracts for large 
ships and engines is the result, as a rule, of con- 
siderable competition, and we believe that the 
practice is to give the order out to the lowest tender. 
There are various branches of work, however, which 
display a strong tendency to form themselves into 
monopolies, and some of these monopolies are of a 
very profitable character; thus the largest and 
most profitable repairing contracts have for a cor- 
siderable time past been placed with one firm. 
Shipbuilders who have had to execute unremune- 
rative contracts, as the result of very close com- 
petition, are puzzled at seeing repair work, for 
which there is practically no competition, and 
which is known to be highly profitable, find its way 
so regularly into the same hands. The Committee 
will, we trust, take up questions of this nature, and 
deal exhaustively with them. We do not know 
whether their work extends to the gunnery depart- 
ment, but if so, we would suggest their considera- 
tion of the present relations existing between Messrs. 
Sir W. Armstrong and Co. and the Admiralty. A 
huge monopoly of gunnery work for the Admiralty 
is being established by Messrs. Sir W. Armstrong 
and Co., and preparations are said to bein progress 
for securing in the future a command of the 
Admiralty shipbuilding contracts. Mr. George 
Rendel, one of the Lords Commissioners of the 
Admiralty, could doubtless throw much light upon 
this point, if so disposed. We think that no inquiry 
into the carrying out of Admiralty contracts can 
possibly be considered complete if the relations 
which exist, and are daily being strengthened and 
extended, between Sir William Armstrong and Co. 
and the Admiralty are not fully examined into and 
reported upon. i 

There are several matters we have referred to, 
which the Committee would find it difticult to get 
witnesses to speak out upon ; because by doing so 
they might make enemies in high quarters. We 
have said nothing, however, which is not commonly 
spoken of privately and unofficially, and which 
might not be brought out in evidence if it is really 
desired to do so, and the proper steps are taken. 
Official persons, or those who are the recipients of 
favours from the Admiralty, or who may be look- 
ing for favours to come, are not the persons who 
would be likely to throw much light upon matters 
which are inconvenient or distasteful to the de- 
partment. The value of the Committee’s report 
will depend entirely upon whether they call and 
thoroughly examine witnesses who are aware of 
the defects in the present system of Admiralty 
contracts and who are willing to speak out respect- 
ing them. 





DISCLAIMERS IN PATENT ACTIONS, 

TuE provisions of sections 18, 19, and 20 of the 
new Patents Act, appear to have been intended by 
the Legislature to inaugurate a new policy for the 
benefit of patentees, with respect to defences to 
actions for infringement upon the ground of want 
of novelty of part of the plaintiff's invention. It is 
provided that the Court may give the plaintiff 
leave, during the pendency of an action, to apply 
at the Patent Office to disclaim part of his inven- 
tion, and may in the mean time postpone the trial 
of the action upon proper terms. 

The provision of the Patent Law Amendment 
Act of 1852, that no action should be brought in 
respect of infringements prior to disclaimer without 
the fiat of the law officer (which was almost invariably 
refused), is replaced by a provision which permits 
damages for infringements prior to disclaimer to be 
recovered, if the patentee can satisfy the Court 
‘that his original claim was framed in good faith 
and with reasonable skill and knowledge.” Ob- 
viously this proviso was necessary in the interests of 
the public ; as, without it, there would have been 
nothing to prevent a patentee, for commercial pur- 
poses, from making aclaim which he might know 
to be old, and therefore not supportable, but which 
might have had the effect of impeding competition. 
But, with this exception, it seems to be the clear 
policy of the new Act to place each claim, so far as 
it is good, in the position of an independent patent, 
so that a patentee may recover on a good claim, 
notwithstanding the existence of a bad claim at the 
time the action was brought, subject, of course, to 
the excision of the bad claim, and to proper condi- 
tions as to costs and otherwise. 

In the recent case of Singer v. Stassen (see Note, 
ante, page 261), the Divisional Court gave full effect 
to the provisions of the new Act, notwithstanding 
the fact that this action was commenced before the 
new Act came into operation. This case has since 
been taken to the Court of Appeal, which has up- 
held the decision of the Divisional Court as to the 
applicability of the Act to actions commenced prior 
to January 1, 1884, and has given the plaintiff 
leave to disclaim, but has practically deprived the 
patentee of the benefit of the Act by imposing the 
condition that such disclaimer is not to affect 
the present action. 

It is difficult to see how the imposition of this 
condition is in conformity with the well-recognised 
principle that an Act of Parliament is to be con- 
strued and administered so as to further the objects 
of the Act, and it would seem that in this case the 
benefits of the Act are denied to the patentee, not- 
withstanding the express decision of the Court that 
the provisions of the Act are applicable to the case. 

This decision is of considerable importance with 
regard to actions pending which were commenced 
last year, but there seems to be no necessity for the 
precedent thus created to be rigidly adhered to. 
The conditions to be imposed in each case must 
depend upon the special circumstances, and hence 
it may still be hoped that in future cases of a 
similar kind, the Courts will be able to administer 
the Act in a more liberal spirit, in accordance with 
its admitted objects. 

It should be observed that this decision still 
leaves the case as decided in the Court below, unas- 
sailed as a precedent in future cases for the terms 
as to costs which should properly be imposed on the 
plaintiff as a condition of leave to disclaim. 








PRIVATE BILL LEGISLATION. 

AFTER sittings prolonged over forty days, the 
Lords’ Committee on the Manchester Ship Canal 
Bill have pronounced in favour of the under- 
taking, the only condition imposed by them being 
that the required capital, amounting to five millions, 
should be subscribed for before the commencement 
of the works. This decision, in accordance with 
the offer of the promoters, is in general pronounced 
to be satisfactory, and its announcement was re- 
ceived with great enthusiasm in Manchester and 
the other places where the project has been sup- 
ported. If, as will shortly be made manifest, there 
is money as well as good wishes at the back of the 
scheme, there need be no apprehension, as has been 
asserted by the opposition, of permanent injury to 
the navigation of the Mersey. If any ill effects 
should arise from the execution of the estuary 
works—the alleged source of damage—measures 
will undoubtedly be taken to remedy them. 
Nature hitherto has been allowed, untouched and 
unaided, to exert its influence upon the bar at the 
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mouth of the river, and though Liverpool as a port 
depends, as regards its prosperity, upon the state 
of things at that point, little or no money has 
been laid out there, notwithstanding that immense 
sums have been spent upon the formation of docks 
upon the foreshore of the river, which have, to a 
great extent, encroached upon its tidal capacity. 
Should this work be carried out, it will be the 
interest of all parties to preserve the access both to 
Liverpool and to the canal, and when two such 
powerful bodies work together it ought not to re- 
quire any special gift of prophecy to predict that the 
desired end will be attained, as it cannot be con- 
ceived to be beyond engineering skill if the neces- 
sary funds are available. 

The masterly conduct of the case throughout, 
reflects the greatest credit upon Mr. Adamson, its 
unwearied and undaunted promoter, upon Mr. 
Pember, Q.C., its keen and eloquent counsel, and 
upon Mr. Leader Williams, the energetic and 
talented engineer of the scheme, and it will be ever 
remembered by those who have watched its progress 
from day to day as a brilliant example of a Parlia- 
mentary contest, recalling as it does in many 
respects the history of that which took place nearly 
sixty years ago when the Bill of the Liverpool and 
Manchester Railway came before Committee. 

In the Commons, Sir Joseph Bazalgette continu- 
ing his evidence on behalf of the Metropolitan 
Board of Works subway, said that though the 
gradients of the approaches to that work were not 
very steep as compared with many of those upon 
much-used thoroughfares of the metropolis, he had 
thought it advisable to assist the heavy traftic when 
ascending, by providing hydraulic lifts by which it 
could at once be raised to the surface ; these lifts, 
six in number, would be placed as near as could be 
found convenient at each end of the subway, five 
would on the average be 50 ft. long and one 60 ft., 
and all would be 11 ft. 6 in. wide; two additional 
lifts would be provided on the north side to lower 
the heavy descending traflic, as the gradient on that 
side would be 1 in 254 ; rather steeper than that on 
the other. The lift on the north side would be 
55 ft. and on the south side 45 ft. The amount of 
heavy traftic which could be accommodated by this 
means was 450 vehicles at each end per hour, or about 
one-half of that of the same description now pass- 
ing over London Bridge. The estimated cost of the 
project is 1,900,000/., which may be divided under 
the following heads : Northern approach, 219,000/. ; 
southern, 206,000/.; subway, 380,000/. ; hydraulic 
apparatus, 100,000/. ; contingencies, 45,000/. ; and 
land, 950,000I. 

With reference to the Duplex Bridge the witness 
said that the proposal to limit the passage of ships 
without lowering masts, and seagoing steamers, to 
two openings of but 50 ft. span each, would be 
utterly destructive to the navigation here, and con- 
sequently seriously damage the trade at present 
carried on in the wharves and warehouses situate 
above the site of the structure ; that in his opinion 
the operation of passing these vessels through the 
bridge would be attended with great risk, and under 
the circumstances of a strong tide and a side wind 
it would be difficult to keep such complete com- 
mand over a vessel so as to prevent the occurrence 
of a serious accident should she fail to be brought 
up in time, and strike the crowded roadway in front 
of her formed by the opening bridge. 

Mr. Percy Westmacott director of the company 
now carrying on the works of Sir W. Armstrong 
and Co., at Elswick, gave evidence explanatory of 
the working of the proposed hydraulic lifts. He said 
that his firm had great experience in the design and 
manufacture of these machines, and had erected 
some at Paddington and Haydon Square goods 
station which had been in operation for a great 
many years without any difficulty having arisen; at 
the former place at one time locomotives had been 
regularly lifted. Each of the proposed lifts which 
had been designed by him would make twenty 
journeys per hour, that is to say, the vehicles would 
be drawn on it, raised and drawn off, and it would 
descend and be ready for another load in three 
minutes, the actual raising being at the rate of 
about 110 ft. per minute, or, say, 1} miles per hour. 
Two cylinders would be fitted to each lift, and 
the load to be carried would be 20 tons, the cages 
and guides being of the most approved construc- 
tion, and built of steel. The total power re- 
quired for working these will be 240 horse-power 
on each side, and the engines and boilers will be in 
duplicate to guard against delay from breakdowns. 
The annual cost of working he gave as being about 





8 per cent. upon the capital expended for machinery, 
or, say, in the present instance seven or eight 
thousand per annum, this would include deprecia- 
tion and renewals. 

Mr. B. Baker stated that since 1878 he had been, 
together with Sir F. Bramwell, in consultation with 
Sir Joseph Bazalgette upon the subject of Thames 
communication, and given evidence in 1879 in 
favour of the Tower Bridge, which in his opinion 
had been rejected on account of the insufticient 
headway, 65 ft., then proposed for that reason ; he 
now considered that any bridge with a headway for 
the clear width of the river of less than 100 ft. was 
inadmissable, but as such a headway would necessi- 
tate long, costly, and inconvenient approaches, he 
had reluctantly come to the conclusion that the 
only practical solution of the present question was 
a subway as projected by the Metropolitan Board of 
Works. He had been professionally connected 
with a proposal to construct a subway for road 
tratlic under the Mersey between Liverpool and 
Birkenhead, which, supported by the public bodies 
of those towns, had been sanctioned in 1880. The 
works on that had not yet been commenced, 
the promoters considering it more prudent to 
delay them until they could fully take advantage 
of the experience now being derived from the con- 
struction of a similar tunnel, that of the Mersey 
Railway, now rapidly approaching completion. That 
subway was 1232 yards long under the Mersey, and 
its depth below high water will be 132 ft. Gin. At 
Chicago two subways had been successfully con- 
structed under the river by means of cofferdams 
similar to those proposed here. One of these was 
situate at Washington-street. and was 311 yards 
long, and its depth below surface of water 46 ft., 
the gradients of the approaches being 1 in 16 and 
lin 18. The other was at La Salle-street, and had 
a total length of 620 yards, and the gradients were 
1in20. Ineach case these subways had been con- 
structed to supersede a swing bridge, which had 
been found insufficient for the traftic. With regard 
to the project of the Duplex Bridge he was of 
opinion that in view of the large traftic on the river 
aswing bridge of any description was quite inad- 
missible, confining as it would the already crowded 
trattic, to two narrow passages through which vessels 
would have to be passed, frequently with a follow- 
ing tide, and he thought that probably in some 
attempts one or other of the swing bridges might 
be struck and shifted from its pivot, as might easily 
occur if avessel was not brought up with sufficient 
alacrity. He gave an instance in illustration that 
happened under his own observation when a 
large steamer approaching the harbour at Brindisi 
could not be stopped in time through some slight 
defect in the engines. The result was the destruction 
of about 30 ft. of solid wharf wall ; the force then 
exercised was far in excess of that sufficient to cause 
a disastrous accident to the swing bridge. In 
America, where important rivers navigated by 
steamboats are crossed by such structures, the 
opening spans are usually 130 ft. to 150 ft.; in com- 
parison with such the proposed spans are absurdly 
small, 

Mr. J. Wolfe Barry said that in his opinion, 
founded on the experience gained by him in the 
construction of bridges over the Thames, the use of 
cofferdams and the mode of construction proposed 
to be adopted for the formation of the subway were 
such as the circumstances pointed out as best fitted 
for the rapid and safe execution of the work. 

Group II. The Omnibus Bill of the South-Eastern 
Railway Company, after encountering some opposi- 
tion with reference to the acquisition of certain 
properties required for the widening of Charing 
Cross Station, has been passed, and the consideration 
of the Various Powers Bill of the London, Chatham, 
and Dover Railway Company has been entered 
upon, the first part taken being that relating to the 
extension of that company’s system to Folkestone 
by means of a branch about eight miles long com- 
mencing at Kearsney Station on the main line of 
the company, passing near Elham and Hawkinge, 
and terminating at Folkestone, near the junction 
of Earle’s Avenue with the Shorncliffe-road. This 
scheme is, of course, vehemently opposed by the 
South-Eastern Company, and by a few residents at 
Folkestone, who object to the proximity of a rail- 
way, but these are broadly hinted by the promoters 
counsel, as merely representing in another form 
South-Eastern opposition ; to agreat extent, dupli- 
cates for general purposes, the accommodation pro- 
vided by the Elham Valley Railway in South-Eastern 
interests sanctioned in 188], that is to say, it con- 





nects Canterbury with Folkestone. The local case is 
of course, financially, not a very strong one, owing 
to smallness of population accommodated. 

Group XIV. The Committee of which Admiral 
Egerton is chairman, have passed the Bill of the 
Dublin, Wicklow, and Wexford Railway Company, 
which has for its object the connexion of that com- 
pany’s system with the Great Southern and 
Western Railway on the south, and the Midland, 
Great Western, Great Northern, and North Wall 
Extension Railways on the north, of the River 
Liffey at Dublin ; at present all the traffic destined 
for those railways arriving at Kingstown from 
England can only be conveyed by rail as far as 
Westland Row Station, thence it has to be con- 
veyed by car or van through the streets, across the 
city to the termini of those lines; this state of 
affairs is productive of much delay, expense, and 
inconvenience ; the principal shipping places and 
wharves on the Liffey used by the boats belonging 
to the London and North-Western. The Glasgow 
and City of Dublin Companies being situated at 
North Wall, all the goods for shipment coming on 
the company’s system have also,to be carted through 
the streets. The scheme comprises the construction, 
at a cost of about 300,000/., of two railways, about a 
mile in aggregate length. No. 1 commences near the 
termination of the company’s line at Westland-row, 
making a through station there, of what is now a 
cul de sac ; proceeding thence it crosses Westland- 
row, Brunswick and Townsland-streets, to Tara- 
street, where it is proposed to construct a station. 
Then the River Liffey is crossed a short distance 
below the swivel bridge, but the bridge for the rail- 
way, though designed so that its piers are in line 
with those of that bridge, is not at present intended 
to be constructed so as to open. The line then is 
carried through the open space between the Custom 
House and Northumberland Buildings, and another 
station, within 400 yards of Sackville-street, is 
proposed to be erected. The line then joins the 
Great Northern Railway, communicating with the 
lines and platforms of Amiens-street terminus. 
Railway No. 2 connects No. 1 with the Liffey 
branch of the Midland Great Western Railway, 
which is at present in direct communication with 
the Great Southern and Western Railway and the 
North Wall Extension Railway. 

Evidence in favour of the scheme was given by 
many of the Government officials, among them 
being General Sir Arthur Herbert, Quartermaster- 
General, and Mr. J. Allen, the Inspector of Mails 
in Ireland, who spoke of the great advantages the 
line xvould afford for the conduct of traffic arising 
in the departments under their control. In the 
case of the mails it was stated that on an average 
70 tons or 80 tons of mails passed through Dublin 
in a week, and as much as 25 tons, or 700 bags, had 
been dealt with in one day, all of which had to be 
conveyed in vans, and for that reason sometimes a 
delay of 24 hours had arisen in the transmission of 
a portion, there not being time between the arrival 
of the train at Westland-row and departure of that 
from Kingsbridge, to deal with the whole quantity. 
The railway companies with whose lines communi- 
cation are made, are so satisfied with the importance 
of the project that they have together guaranteen 
traffic equal to 15,000/. a year as a contributiod 
towards the cost of the line. 

The Corporation of the City of Dublin opposed 
because they considered that the construction of 
the proposed railways at a high level would inter- 
fere with the architectural features of the streets 
crossed, and most especially those of the Post 
Oftice, one of the handsomest buildings in Ireland, 
near which, but 100 ft. distant, it is proposed to 
construct a station on a viaduct ; they also objected 
to the proposed interference with a quay near that 
building which is in their occupation, and to the 
occupation, without payment, of open spaces. It 
was suggested by them the proper route for such a 
communication was along the Royal Canal from 
near Ringsend to Kingsbridge, but that, if such 
was inadmissible, then the line should be carried 
under the Liffey by a subway, or be diverted so as 
to pass to the east of the Post Office, and at a much 
greater distance from that building. 

The Select Committee on the Parks Railway Bill 
have now published their special report, which 
they had obtained permission of the House to make. 
It commences with a general description of the line, 
and the method of ventilating the tunnel as pre- 
sented to them by the promoters. The importance 
of a communication between the north and south 
sides of the inner circle appeared to them to be 
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fully established, but the great cost of the property 
required for the construction of a railway, and the 
new streets in connexion with it, had twice led to 
the abandonment of schemes having this object 
which had received Parliamentary sanction ; there- 
fore, in order to avoid that expense, the route 
through the parks had been chosen by the pro- 
moters of the present scheme. This was, however, 
the first occasion on which the First Commissioner 
had given his assent to the construction of a railway 
through the parks, and it had only been obtained 
on condition that certain public improvements 
in Westminster were carried out by the company, 
he having satisfied himself that no material injury 
would result to the parks. Without considering 
it within their province to offer an opinion as to the 
limits within which the principle of connecting rail- 
ways with public improvements should be contined, 
they assumed that the Crown ought to be satisfied 
that the undertaking itself was of public advantage; 
in this instance, beyond the undisputed assertion 
that new lines create new traffic, little or no direct 
evidence of any such want was brought forward. 
Considering that it was of the utmost importance 
that the trattic of the Inner Circle should be carried 
on unimpeded and without danger, they could not 
have sanctioned the crossing of the traffic at the 
Edgware-road West Junction otherwise than by a 
subway. 

Having in view the recommendation contained in 
the report of the Lords Committee in 1863, that 
none of the long lines, with the exception of the 
Great Eastern Railway, should be allowed to extend 
their system further into the metropolis, and as it 
had been suggested that the proposed scheme was 
in fact such an extension of the Great Western 
Railway, they were of opinion that in any Bill 
introduced with similar objects clauses should be 
inserted to the effect that the undertaking should 
not be in the hands of any of the great companies, 
but should be placed under such management as 
would insure equal advantage to all. As to the 
junction at Westminster, they considered that the 
clause proposed by the promoters, by which a junc- 
tion between their line and the Metropolitan Dis- 
trict could only be permitted on condition of the 
doubling of the latter railway from that point 
to the Mansion House Station, was so onerous, 
on account of the enormous expenditure involved, 
as to be prohibitive ; they were of opinion that a 
physical junction contained in the instruction of 
the House would, if not actually dangerous, be pro- 
ductive of delay and inconvenience to the trattic 
on the Inner Circle, and that an interchange station, 
as detined by Colonel Yolland, would be the most 
convenient arrangement ; but that the subway com- 
munication as proposed by the promoters would not 
be equivalent to such an interchange station in the 
usual sense of the word. 

They considered that the proposed method of 
ventilation was too experimental to be satisfactory ; 
that though mechanical means might be made 
sufficient to keep the air in the tunnels sufticiently 
pure, yet the cost of such might be so high as to 
have a serious effect upon the working expenses, 
and under these circumstances application might 
hereafter be made to open blowholes into the parks. 

In view of all these circumstances the majority 
of the Committee were of opinion that if the Bill 
had been allowed to proceed it would have necessarily 
been burdened with conditions which the promoters 
had not contemplated, and therefore thought their 
duty best performed by declaring the preamble not 
proved. 








CABLE TRAMWAYS. 
(Concluded from page 440). 

Ir may be noticed by many visiting or casually 
passing the site of the line, that the permanent 
way does not in all cases occupy the centre of the 
road, but runs in some instances nearer the east, 
and in others nearer the west, curb; this is pur- 
posely done in order to obtain the greatest radii 
to the various necessary curves, which are all more 
or less objectionable to the cable system. 

Again, it is worthy of notice that the road up 
Highgate Hill was an exceptionally difficult and 
expensive one to build any tramway upon, there 
being no uniform grades or levels, both the longi- 
tudinal and transverse sections varying in an ir- 
regular manner. This of course necessitated con- 
siderable road-raising and making good. The 
old irregular and worn road has been raised in some 
places as much as 24 in, and at others conversely 





lowered 2 in. to 6 in., whilst passing Hornsey-lane 
there is an abnormal transverse ‘‘ lump” or irregula- 
rity which was not to be disturbed, so that the per- 
manent way falls a few inches before rising to a uni- 
form grade in Hornsey parish. These are all more 
or less trying and unusual conditions for the system, 
yet it is now fairly proved that no difficulties need 
arise in its practical operation. 

The wire cable employed on the line is con- 
structed of the best crucible steel twisted into 
strands, and formed round a hemp centre or core 
with lays of about 9 in., thus constituting a cable 
of about 3 in. in circumference (or about {% in. in 
diameter), weighing in its entirety about 5 tons, 
with a safe working tensile resistance of about 
35 tons per square inch of sectional area. The 
high degree of flexibility, which is also essential 
for this work, is also an important feature in its 
manufacture. It may also be mentioned as a point 
of minor interest that this cable cost the company 
only one-fourth the price of the first one of similar 
manufacture in the United States. 

This cable is rendered endless by means of a 
splice (about 60ft. long) of a very uniform character, 
so as to work from the driving drum or sheave over 
the respective pulleys under the road before referred 
to. The danger of the cable suddenly breaking 
appears not nearly so great as may be imagined. 
In America many of the cables similarly employed 
have lasted eighteen months and two years, and 
even in some instances two years and three 
months. 

The danger of suitably constructed cables sud- 
denly stranding is said to be very small if they 
are frequently inspected and properly attended 
to. The daily use of wire ropes in our mining 
industries, atford practical evidence as to their 
capabilities and efficiency. In the above re- 
marks, cutting by maltreatment or negligence are 
of course omitted. As an example of the high 
degree of excellence at present achieved in the 
manufacture of wire cables, and the reliance placed 
in their performances by manufacturers, it may be 
added that an offer was made to furnish the High- 
gate Company with an approved cable on a three 
years’ guarantee; however, the company accepted a 
tender from an eminent manufacturer with a two 
years’ guarantee, the price accepted, subject to the 
said conditions of the contract being remarkably 
low. The endless steel cable is driven by a novel 
clutch drum or driving pulley situated ona counter- 
shaft in the engine-room and operated through the 
intervention of oblique spur gearing driven from 
the prime shaft of the engine. The gearing is of a 
silent character in order to avoid any nuisance to 
neighbours, whilst the cable-driving pulley is con- 
structed so as to give the necessary frictional adhe- 
sion with a minimum bending of the cable, in order 
to avoid compressive strains as far as;possible. The 
cable on being conducted over large pulleys clear 
of the engine house, goes down the hill over the 
small vertical supporting pulleys mounted in 
the tube between the track, thence passing round the 
large horizontal southern terminal sheave mounted 
on the compensating carriage already described 
(bringing it into a parallel working plane) up the 
hill in a similar tube provided between the west 
track. At the northern terminus of the line it 
passes over the two large fixed but vertically in- 
clined sheaves, returning in a similar manner to the 
driving pulley in the engine-house, thus completing 
its circuit. The cable is held in such a state of ten- 
sion that the sagg should nowhere exceed 1 in. to 
1} in., whilst the gripping apparatus attached to the 
cars have only to raise the cable 1 in. in order to 
clear any of the pulleys. At curved portions of 
the road, theangle pulleys are so located as .to 
reduce the deflection of the cable to a minimum as 
the cars pass such places, an important considera- 
tion for reducing the lateral strains upon the grip- 
shanks. 

The engine-house, car depédt, and offices are 
situated at the top of the hill on the east side, or at 
6 and 8, High-street, and have a substantial and 
pleasing frontage, composed principally of red and 
white brickwork, relieved by plinths, pillars, &c., 
of worked Portland stone. The outside dimensions 
of the premises are about 130 ft. long by 30 ft. 
wide. In the basement of the building the whole 
of the operating machinery and apparatus is lo- 
cated, whilst the ground floor on the street level 
is suitably arranged and equipped for the car depot ; 
the offices being chiefly situated above the latter. 
Unfortunately the crowded, narrow, and irregular 
character of the site would not permit of the 
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premises being built with a suitable entrance for 
getting the cars to and from the track. There can 
be little doubt, the site of the building is unsuitable 
in every respect, for in the first place its relative 
position to the roadway has necessitated some very 
heavy road making, whilst, secondly, the angular 
relation to the road above referred to, renders 
the efticient exit of the cars from the shed difti- 
cult. The engines provided in the basement for 
operating the machinery and cable are two in- 
dependent motors of 25 nominal horse-power of 
ordinary horizontal type fitted with variable ex- 
pansion valve gear, so that the power of the en- 
gines will always automatically vary according to 
the fluctuations in the working requirements of the 
road. The boilers situated in the rear of the 
engines, are by Messrs. Babcock and Wilcox, of 
New York, of the multitubular type, and combine 
compactness with safety ; they afford a duplicate 
service of 50 horse-power. All the machinery is in 
duplicate in case of any breakdown and for repair- 
ing, &c., although only one set is required to be in 
operation at the same time. The engine in service 
drives a countershaft through the intervention of 
spur gearing as before mentioned, on which the 
cable-driving drum is fixed and by which the cable 
is driven at a uniform linear velocity of six miles 
per hour. 

As the cable leaves the said drum or pulley, it 
passes over two compensating sheaves on its way 
out to the road, which are capable of having their 
horizontal axes moved farther apart, by the employ- 
ment of appropriate slides and gearing and by which 
any permanent slack in the cable, resulting from 
stretching, may be taken up at requisite periods. 
Tensile fluctuations in the cable on the road, 
arising from variations of temperature and working 
requirements are, as before mentioned, compensated 
for by the automatic weighted pulley carriage 
situated in the lower terminal pit. The behaviour 
of the cable throughout the road is more like that 
of a rigid bar, the sagg being inappreciable. 

The cars used upon the Highgate line are of two 
kinds and admirably demonstrate how any existing 
rolling stock can be used for the system, and that 
the employment of so-termed ‘dummy cars” (i.¢. 
independent cars for carrying the grippers and 
other mechanical contrivances) are quite unneces- 
sary, if not unsuitable, for passenger traftic in this 
country. 

The other cars have bogie trucks and cars simi- 
larly provided and worked. It may be men- 
tioned that auxiliary cars are useful in exceptional 
cases in the States, or for goods traftic, but their 
use, on a passenger line, whether level or of 
fairly uniform grades, such as are usually found in 
this country, appears unnecessary and a source 
of annoyance and inconvenience, especially at 
the termini of the road, where the trattic has 
to be reversed by shunting operations. The grip- 
ping apparatus provided upon the cars for the 
purpose of taking up the uniform motion of the 
continuously travelling underground cable at the 
required intervals is an ingenious device, consisting 
of two movable jaws which embrace or release the 
cable by the transmission of suitable motion from 
the operator on the car upon actuating a handwheel 
and appropriate gearing. The operating handwheel 
imparts a horizoutal reciprocating motion to a rod 
terminating with a wedge-piece, which is caused to 
open and close the gripping apparatus. 

The jaws of this apparatus carried by the cars 
travel in the before-described tube or cable sub- 
way beneath the road surface, and the necessary 
suspension and transmission of motion thereto 
is effected by vertically sliding steel plates and 
supports about 9 in. long but only about # in. 
thick, which pass through and travel in the before- 
mentioned central slot or opening in the roadway 
and between the rails, which is from 2 in. to ? in. 
wide. It should be understood that immediately 
the cars take to the road the cable is conducted 
into their grips, or between the before-mentioned 
jaws. When it is desired that any car should 
stop, the bite on the cable is reduced and released, 
so that it continues running inoperatively through 
the grips until the latter are again closed. When 
the cars arrive at the termini or opposite the 
engine house (where the cable goes to and from the 
operating machinery) the grips are always thrown 
open, whereupon the cable is suitably conducted 
from between the jaws. 

The operating engineers on the cars are separated 
from the passengers in order that their attention to 
their duty may not be interfered with. All the 
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cars are provided with continuous wheel-brakes 
besides ‘‘slipper” or track brakes of an efficient 
character. Bells may be provided on the cars for 
the purpose of calling attention to their approach, 
and head track lamps provided as additional precau- 
tions for night-work ; in fact considerable inventive 
and engineering skill has been displayed to render 
the road as safe and reliable as eminently useful. 

The line was opened to the public yesterday 
with a five minutes’ service and the fare will be 2d. 
(for the entire route or any portion of the same), as 
settled by Act of Parliament. The line has powers 
to convey goods, but as yet it is an open question 
whether they will at present avail themselves of the 
same, although it would be an undoubted boon to 
the unfortunate horses that have to frequently drag 
heavy loads of provisions and household requisites 
up thehill. The actual cost of the Highgate cable 
line, with all its machinery, appliances, and work- 
ing equipments, Kc., complete, is said to compare 
favourably with any horse roads in London, which 
should be satisfactory for the first cable road con- 
structed in Europe, especially when we consider 
that the average cost of the London horse tramways 
(completely equipped ready for work) exceeds 
27,0001. per mile. Further, the cost of construct- 
ing a cable tramway system of several miles in 
length would greatly reduce the cost per mile. 

In our kingdom alone there is now over nine 
millions sterling invested in our tramways, and the 
Board of Trade returns most incontrovertibly prove 
that although their average gross receipts show 
earnings of from about 20 to 30 per cent. upon the 
capital expended, yet their working and maintain- 
ingexpenses are so exorbitantly heavy that over 
79 per cent., or nearly four-fifths of the receipts, is 
consumed before they can declare a net dividend. 
Further, in some parts of Europe where the climates 
are extreme and the cities and towns located on 
hilly ground, the greater mortality of the horses 
raises the working expenses to an impractical 
amount; in such cases the employment of the 
cable system should be invaluable. The earning 
capacity of our tramways is very remarkable, but 
the employment of horses for their operation is 
as unsuitable as barbarous. The work of a tram- 
way horse is usually limited to sixteen miles per 
day, and their working life seldom exceeds an 
average of four years. The average horsing of 
our systems alone absorbs over 43 per cent. of 
the gross receipts, whilst in cities like Edinburgh 
it exceeds 44 per cent. Again we have to appre- 
ciate the cruel fact that about 5000 horses thus 
employed are annually worked out, disabled, or 
killed. So marked and serious has this traction 
question become that recently such cities as Edin- 
burgh, Liverpool, Bristol, and Bradford, &c., have 
been giving the cable system their most serious atten- 
tion. The Lord Provost’s Committee of the first- 
named city only a short time since instructed their 
town clerk to communicate with the town clerks of 
Chicago, San Francisco, and Dunedin, &c., the re- 
sults of the employment of the cable system in their 
cities. The disinterested replies to the said com- 
mittee were conclusive and satisfactory to a degree, 
the queries and answers have since been printed by 
order for the further information of the magis- 
trates and council. 

The Highgate cable tramway, during its construc- 
tion, has excited much interest in the tramway 
world, and has been visited by eminent engineers 
and municipal authorities from all parts of the 
world. The construction of the line has been carried 
out under the personal supervision of the chief 
engineer, Mr. W. Eppelsheimer, of the Patent 
Cable Tramways Company, Mr. Bucknall Smith 
acting as resident engineer at Highgate. The 
trafic management will be left to the known ex- 
periences of Mr. J. Robinson, the late general 
manager of the Edinburgh street tramways. 

In conclusion, it only remains to add, that the 
tramway was officially inspected and passed by 
Major General Hutchinson, R.E., on behalf of 
the Board of Trade, last Monday week, the result of 
the trials and inspection being highly satisfactory. 
The line was, as we have said, ofticially opened to 
the public yesterday. 


THE INTERNATIONAL HEALTH 
EXHIBITION. 

Tue great south gallery which last year, during 
the Fisheries Exhibition, was so attractive a feature, 
is perhaps the least interesting part of the present 
display. In appearance, too, it does not compare 
favourably with its aspect when it contained the 
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exhibits devoted to British sea fisheries. Then one 
could stand on the raised platform of the entrance, 
and look down the long vista gracefully festooned 
with the fishing nets which lent themselves so 
to the purposes of decoration, whilst the masts and 
rigging or white sails of the picturesque models on 
the central counter had a most pleasing effect. 

Now one is brought up dead by Messrs. 
Sutton and Co.’s monster case, a pleasing enough 
object in itself, but not sufticiently so to com- 
pensate for the loss of the former perspective. 
The exhibits themselves, as we have said, in 
this, the principal gallery in the Exhibition, are by 
no means interesting. Cases full of bottles, tins, 
or jars ; stands occupied by familiar objects that 
one sees in every grocer’s shop ; collections of wine 
bottles, supposed by a pleasing fiction to contain 
the liquids inscribed on their lables; trophies of 
tobacco and pyramids of cigarettes ; all these things 
and a dozen other objects of a like nature can be 
seen to equal perfection in Regent-street or Totten- 
ham Court-road by simply looking in at the 
shop windows. Even a fairly large collection of 
bride-cakes, or the big beer barrel of the Tot- 
tenham Brewery fails to arouse any widespread 
enthusiasm. The Exhibition, as a whole, is no 
doubt one of unusual interest, but that interest 
certainly does not centre in the south gallery. 
Although our interest in the food group, which is 
housed in the south gallery, lies principally in its 
connexion with the machinery annex, yet we 
cannot pass the most important section of the Exhi- 
bition over without a passing notice. 

Entering from the east end we begin well enough 
so far as general interest is concerned ; the great 
seed houses and the taxidermists here placed con- 
tributing exhibits of an attractive nature. Messrs. 
Webb and Sons, of Stourbridge, are first in the 
catalogue, and have an excellent collection of seeds, 
The same may be said of Messrs. Wheeler and Son- 
of Gloucester, who also show a sample of ensilage, a 
substance which a great may people will doubt. 
less see for the first time, although much has been 
heard of it lately. Theseed houses were quite alive 
to the popularity attached to this method of pre- 
serving grass, &c., and announce particular seeds for 
producing plants especially suited for ensilage. 

The case of Messrs. Sutton and Sons, of Reading, 
to which we have referred, contains models of all 
kinds of vegetables grown from the seeds of this 
firm. The display is of a sensational character. 
Messrs. James Carter and Co., of High Holborn, 


| have also a very fine display of seeds or berries 


used as food for man or the lower animals. 
Wheats from every well-known producing district 
are shown, together with rice, barley, and other 
grains. Inanother division seeds producing plants 
and fruits used as food for man are duly classi- 
fied. Seeds used as condimen s, seeds for the 
honey-bee, seeds yielding oil, and seeds producing 
plants suitable for dress fabrics, complete a very 
instructive collection from which a vast deal of 
information can be extracted. 

From seeds we go to stuffed animals or birds used 
as food. Mr. Edwark Meek submitsa pair of scarlet 
ibis under aglass case, whilst on the next stand Mr. 
Spalding shows a stuffed fox and cubs ; and also some 
edible snails, which appear to come more within the 
scope of the official heading, although they are 
nasty enough to look at. Mr. G. F. Butt contri- 
butes the Queen’s prize heifer ‘‘Cherry Blossom,” 
stuffed entire. Messrs. Rowland, Ward and Co., 
however, have the largest display in this depart- 
ment, their big show-case representing a section 
of a poultry yard being one of the great centres 
of attraction in the Exhibition. 

Mr. Thomas E. Carwardine exhibits samples of 
flours and meals, which he manufactures and sup- 
plies direct to the public, bringing the flour—or such 
of it as is prepared from English wheat—direct 
from his own mill to the consumer’s door. A very 
great increase in the demand for coarse Scotch 
oatmeal has occurred during late years, and Mr. 
Carwardine appears to have laid himself -out 
especially to meet this requisition. Indian wheat, 
we are informed, of which we have heard a good 
deal lately, is largely used for paste making, which 
forms quite a considerable item in the demand made 
on the flour trade. Paste is used for bill-sticking, 
boot-making, bookbinding, in manufacturing fancy 
goods, and for a large variety of other purposes. 

Two articles of diet, koumiss and oleo-margarine, 
exhibited in this group, will be looked upon with 
interest. The first is shown by the Aylesbury 
Dairy Company, an undertaking that we should 
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have expected to see better represented than by a 
small stand with a few bottles on it. The company 
make koumiss both according to the formula of Dr. 
Jagielski and by a new process of their own. A 
large mass of reliable testimony to the valuable 
properties of koumiss as an article of diet for the 
weak and debilitated has been accumulated. It 
would be well, however, for the public to discrimi- 
nate to which description these testimonials bear 
reference, as there are several methods of prepara- 
tion in vogue, and koumiss prepared in Russia 
from mares’ milk might, it would seem, be a very 
different article to koumiss prepared from cows’ 
milk in England. 

Oleo-margarine is shown by Messrs. John Knight 
and Sons, of Silvertown, the well-known soapboilers. 
It is used, and very largely used, for making but- 
terine ; a word which generally loses its final syl- 
lable by the time the article itself gets into the re- 
tailer’s shop. For the preparation of oleo-margarine 
the stearine is extracted from animal fat, leaving a 
compound of the two remaining principles, oleine 
and margarine, or oleo-margarine. This substance 
is treated in various ways, the mysteries of which 
are not revealed by the butterine makers who are 
Messrs. Knight and Sons’ customers. The stearine 
is utilised for candle making. Messrs. Knight and 
Sons sometimes produce as much as 20 tons per 
week of oleo-margarine. Of the large jam manufac- 
turers, Messrs. Pink and Sons appear to make the 
largest display. In the south gallery they have a 
number of bottles of jam in cases, which do not 
afford a very instructive exhibit; out by the com- 
mencement of the fruit season they promise to have 
a practical working illustration of the process 
of their manufacture. This will consist of working 
models about one-fourth the size of the various ap- 
paratus actually at work in the factory. A good 
deal of machinery is used in jam making ; such 
operations, for instance, as separating the stalks 
from the fruit being performed mechanically. For 
supplying steam at Messrs. Pink’s works there 
are three horizontal return flue boilers amounting 
to 170 horse-power in the aggregate. This firm 
states that last year they made up 3,790,188 sepa- 
rate packages of jams and marmalades, the total 
net weight of which was 3656 tons. The number 
of hands ordinarily employed amounts to 1000. 
Another jam industry, worthy of notice, is that 
which has been established lately on Lord Sudeley’s 
estate near Cheltenham. There 700 acres are 
already planted, or in course of planting, with fruit- 
bearing trees and bushes. A small pamphlet issued 
by Mr. T. W. Beach, who farms the plantation 
making the produce into jam, contains some in- 
teresting details. The majority of the standard 
trees are plums, of which there are 30,000. There 
are 9000 damson trees, 5000 apple trees, mostly 
standards, 852 pear trees, and 582 cherry trees. 
Amongst bush fruits black currant bushes are the 
most numerous, numbering 220,000. There are 
20,000 red currant bushes, 130,000 gooseberry 
bushes, and 120,000 raspberry canes. Nearly 100 
acres are covered with strawberries. The fruit is 
all made into jam on the ground, a factory having 
been erected for the purpose. A well-known jam 
house, Messrs. Muir and Son, has also a stand 
in the south gallery. This firm is one of the 
largest occupied in the production of the best 
class of goods of this nature, having large establish- 
ments in London, Aberdeen, Seville, and Wilming- 
ton, U.S.A. Nearly all the fruit used in the 
London factory is grown in the market gardens 
which surround the metropolis. It may not be 
generally known that the best fruits are grown in 
these orchards, and most of the highest qualities of 
bottled fruits and jams are manufactured from their 
produce. A great deal iu the quality of jam de- 
pends on the rapid transference of the fruit from the 
tree to the boiling pan. The proper plan is for the 
fruit to be plucked before the sun is on it. and to be 
made into jam before nightfall. A few, unfortu- 
nately a very few, high-class firms such as Messrs. 
Moir and Son, invariably follow this rule. It 
involves considerable additional expense, as a 
large staff has to be kept, which is only at times 
fully occupied. The fame of Aberdeen as a straw- 
berry growing locality is well known, large quanti- 
ties of this fruit being sent from there to 
London to be made into jam. In order to 
save this transport and to prepare the fruit when 
quite fresh, Messrs. Moir have established a 
factory at Aberdeen, and it is here also that their 
large fish-tinning industry is carried on. For 
imaking marmalade this firm has also gone to the 
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place where the produce is grown, but this preserve 
is only partly made in Spain. Messrs. Moir have a 
special grant from the Crown allowing them to 
carry on their manufacture, but the Government has 
imposed a tax of 300 per cent. on the sugar re- 
quired, and therefore the oranges are simply worked 
up into pulp and sent over to England to be finished 
as marmalade. The jam and fruit industry is daily 
increasing in importance. In 1882 over two million 
pounds’ worth of foreign fruit was imported into 
England. A great quantity of this is not of a very 
high character, the length of time occupied in 
transit rendering it too often really unwholesome. 
Such fruitjis sold in large quantities upon landing, 
and boiled down with glucose or other coarse sweet- 
ening matter and sold as jam. A good deal of the 
commoner kinds of jam sold is made from fruit 
rejected by the better houses, or the refuse of the 
fruiterers’ shops and large wholesale markets. 
Some very ingenious mechanical contrivances are 
used in making jam. We shall refer to these more 
fully at a later stage. 

Another exhibit in the food section, although not 
of great interest in itself, represents a subject that 
is attracting some attention just now. This is a 
display of samples of beet sugar, together with beet 
seed, and beetroots from which the sugar is ex- 
tracted. The sugar beet is entirely different from 
the ordinary red beet most often seen in domestic 
use. In shape it is like a well-formed carrot and in 
colour is nearly white or a light buff colour. In the 
present depressed state of agricultural industry 
sugar-beet cultivation is beginning to attract a good 
deal of attention amongst farmers. Beets thrive 
well when following straw crops. In Germany, 
where beet growing has been carried to the greatest 
perfection, the ordinary rotation is two crops of 
straw and one of beet. <A grass crop cannot be 
taken, as beets grown after grass will produce a 
juice which is not suitable for sugar making. It is 
not generally known how large a quantity of beet 
sugar is imported into this country. The following 
figures we quote on Messrs. Bolton’s authority: 


Quantity of Beet Sugar Imported into Great Britain. 








1870. | 1883. Increase. 
tons tons tons 
Raw sae ...| 83,755 419,851 336,096 
Refined... ...| 81,574 164,273 82,699 
Total 165,329 584,124 418,795 





The subjoined Table shows the progress of the 
beet sugar industry for the countries named: 


Sugar Manufactured from Sugar Beetroot. 
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tons. tons tons. 

In Russia and Poland...| 90,000 284,491 194,491 
» Germany .. ...| 189,166 848,124 658,958 
», Austriaand Hungary 161,526 473, 311,474 
»» France oa ... 339,351 423,194 87,843 
;, Belgiumand Holland 97,236 117,723 20,487 
‘Total ... 873,279 2,146,532 1,273,253 





It will be seen by the above Table that the 
Germans have increased their product over fourfold 
within the last dozen years, whilst the increase in 
France during the same period has been compara- 
tively trifling. 

In the year 1871-72 the amount of French beet 
sugar manufactured was not very far from double 
that of Germany, whereas in the present day the 
facts are reversed, and Germany produces a trifle 
more than double as much as France. This is to 
be attributed to the better manner in which the 
German industry is carried on, the growers of that 
country having so improved the root that, accord- 
ing to Messrs. Bolton, the average net yield of 
sugar now obtained is about 104 per cent., instead 
of 8 per cent. as formerly. The Germans, Messrs. 
Bolton inform us, sow closely, leaving only 13 in. 
between the drills, and 5in. or 6 in. between each 
plant. They thus have 80,000 roots per acre, and 
thereby make up in number for smallness of size. 
The difference in the yield in sugar between beets 
grown from the same seed in Germany and France 
is very remarkable, and is due to the better methods 





of cultivation pursued in the former country, the 
contrast between the large well-kept fields of the 
Germans and small irregular patches of France 
being very striking. No doubt many English 
farmers would be glad to cultivate beet crops if 
they could find a market for their produce, and it 
is to meet this want we believe that the limited 
company known as Bolton and Partners has been 
established. Seeing that the quantity of beet sugar 
annually imported into this country represents a 
sum of 10 millions sterling, the question is one of 
considerable national importance, and we shall pro- 
bably return to it again shortly. 

The two large biscuit houses, Messrs. Huntley 
and Palmer, of Reading, and Messrs. Peek, Frean, 
and Co., of Bermondsey, have both large displays 
of their wares. These two firms have brought the 
manufacture of biscuits to the highest state of per- 
fection by the use of mechanical appliances, simple 
in themselves, but well adapted for the ends to 
which they are employed. The creation of the 
biscuit trade as it now exists is a striking example 
of what may be done by the use of labour-saving 
machinery and a good system of works management. 
The manufacture of fancy biscuits is said to be one 
of the most lucrative of all food-supplying industries, 
and yet up to the present it is all but a monopoly 
in the hands of the two firms mentioned. 

Salt is a minor article of food, but is well repre- 
sented at the Exhibition. The preparation of salt 
is simple in itself, and consists solely in evaporating 
water from brine which results from springs of pure 
water passing over deposits of rock salt. Messrs. 
Weston and Westall show several kinds of salt, 
from extremely fine dessert salt worth about 10. a 
ton to the coarser curing salt which will sell at 
about 10s. a ton. 

Messrs. J. Mauger and Son have also a good 
display of salt from the Cheshire and Worcestershire 
districts. Besides table salt, butter salt and agri- 
cultural salt appear to be their special products. In 
making salt the brine, containing about 25 per cent. 
of salt, is simply pumped into reservoirs from which 
it is drawn into long shallow pans which are subject 
to heat from a furnace. Messrs. Weston and 
Westall exhibit a specimen of salt which they ex- 
port largely to India. It is made on a process 
taken up by this firm, and which has been invented 
by a manufacturer, John Corbett. By this process 
the salt can be made without being put into squares, 
and is therefore much cheaper to produce. An in- 
teresting feature in the case of this firm is a basket 
of salt. Fifty years ago nearly all the table salt 
sent to London was packed in these baskets, which 
have very much the appearance of the old-fashioned 
strawberry pottles now also all but extinct. To 
make the finer qualities of salt it is necessary that 
the evaporation should take place very rapidly. 
Messrs. Mauger and Son say that they use two 
tons of coal to produce three tons of the best salt. 
Sea water salt has now become a regular article of 
commerce, but it is not used as food. Messrs. 
Bumsted and Co. have also an interesting display 
of salts in various stages of preparation. 


NOTES. 
A Scncicgut MEAsvREr. 

M. G. A. Hiren the well-known French astro- 
nomer, has devised an apparatus for giving the 
absolute actinic power of the sun. It consists of an 
alembic of copper containing sulphuric ether, alco- 
hol, or sulphuret of carbon, and exposed to the solar 
rays. The dimensions are so chosen that the 
quantity of heat received in unit time is propor- 
tional to the quantity of liquid volatilised and con- 
densed by the alembic. By means of Regnault’s 
formule the solar heat absorbed by the known 
surface is calculated from the quantity of liquid 
condensed. 


Tue BiytHswoop SpeED InpicaTor. 

At the Physical Society on the 24th inst., Mr. W. 
T. Goolden and Sir A. Campbell, of Blythswood, 
exhibited a new speed indicator made for them by 
Mr. A. Hilger. Its action depends on the rolling 
contact of a disc on a cone. The disc forms a 
movable or traversing nut on a screw driven by the 
shaft of the engine, and the cone is uniformly 
driven by clockwork. The position of the disc on 
the screw changes with the speed of the latter, that 
is to say, with the speed of the engine; but the disc 
always tends to keep its proper position. Its rota- 
tion or rolling is in the opposite direction to the 
turning of the screw. In moving up or down the 
screw, the disc passes over a series cf electric con- 





tacts in circuit with a set of counters which indi- 
cate the speed by means of an electric current, 
These indicators may be at a distance and have a 
recording apparatus attached. The clockwork ig 
wound up by the turning action of the screw. The 
apparatus is chiefly designed for marine engines, 
Mr. W. Baily has also devised a similar combina- 
tion of screw and rolling disc, but in his case a flat 
plane or circular area took the place of the cone, 
The plane gives the advantage of a zero position for 
the disc, namely at the centre of the rotating plane, 
but would be less compact, perhaps, in construction. 
The instrument is very well constructed and ap- 
peared to work well. 


STEEL SLaB-SHEARING MACHINE FoR CANADA. 

The Nova Scotia Steel Company, of New Glas- 
gow, are evidently determined to take a prominent 
position in the manufacture of Siemens steel on the 
other side of the Atlantic. In the course of last 
year we mentioned some particulars regarding a 
quantity of first-class machinery which had been 
supplied to them by Messrs. Miller and Co., of the 
Vulcan Foundry and Engineering Works, Coat- 
bridge ; and quite recently the same firm has com- 
pleted another very important contract for them. 
The leading item in it is a set of hot-bloom 
shears of the guillotine type, which were specified 
to cut blooms or billets 18. in. broad by 38 in. 
thick, but which when tried under steam by the 
makers before being despatched to Nova Scotia, 
were found to be able to cut quite easily hot blooms 
measuring 20 in. broad by 6 in. thick. In addition 
to the guillotine shears, the machine embraces a 
pair of short shears which are wrought off the 
same shafts, and are intended for cutting plates. 
This shearing machine is actuated by an inverted 
engine having a 16 in. cylinder, and geared in a 
ratio of 8 to 1, with 4 in. pitch ; and all the driving 
wheels are made of steel having helical teeth. 
It is also fitted, both at the inlet and outlet, 
with a complete set of roller gear which is worked, 
separately from the shears, by means of a pair of 
inverted reversing engines having cylinders 6d in. in 
diameter, and geared 6 tol. All the gearing in 
connexion with these engines is likewise made of 
steel. This machinery has been so designed that 
the shears and both sets of engines are placed 
under the management of one man, whose driving 
position is such that he can control the shears at 
work cutting both blooms and plates, while at the 
same time he can see to the proper working of the 
roller gear which is carrying the slabs or blooms to 
be cut. To the same company Messrs. Miller and 
Co. have also recently supplied a 9 in. guide mill 
and engine complete. The works at New Glasgow 
are to be greatly enlarged, and of the additional 
machinery which has been resolved upon, if not 
actually ordered, is a large plate mill. All the 
machinery that has been supplied to the Nova 
Scotia Steel Company has been made to the order 
of Mr. William Jacks, their agent in Glasgow. 








AUCKLAND (N.Z.) Tramways.—Messrs. Larkins and 
O’Brien have obtained a contract for the first section of 
the Auckland Tramways. The amount of their tender 
was 39671, 

Tue Nice Exuipition.—Messrs. E. Page and Co., 
Victoria and Bedford Iron Works, Bedford, were 
awarded a silver medal at the International Exhibition 
at Nice, for their brick, pipe, and tile-making machinery. 





THE INSTITUTION OF CiviL ENGINEERS.—During the 
past session of the Institution there have been elected 51 
members, 214 associate members (of whom 73 were pre- 
viously students), and 13 associates. Inthe same period 
45 associate members and one associate have been trans- 
ferred ‘to the class of members and 2 associates to the 
class of associate members, whilst 171 students have been 
admitted. The register and lists now contain the names 
of 21 honorary members, 1439 members, 1864 associate 
members, 510 associates, and 778 students, making a total 
of 4612 of allclasses. Ten years agothe gross numbers 
amounted to 2468, and twelve months back to 4400, so 
that the increase in the session had been at the rate of 5 
per cent. 


Ro.iinc STOCK ON THE EASTERN OF FRANCE RAILWAY.— 
Atthe close of 1883 the Eastern of France Railway Com- 
pany owned 1140 locomotives, 989 tenders, 2673 passenger 
carriages, and 27,571 goods trucks. The company is 
about to add to this stock 85 locomotives, 45 tenders, 137 
passenger carriages, and 203 goods trucks. This new 
rolling stock is being constructed partly at the company’s 
own workshops, and partly by sundry private firms. The 
outlay made for additional rolling stock in the course of 
1883 was 450,887/., making an aggregate outlay for rolling 
stock to the close of 1888 of 8,705,759/. At the close of 
last year 101 locomotives and tenders, and 845 vehicles 
used in the company’s quick train service, were provided 
with the Westinghouse brake, 
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A REPORT ON WATER METER TESTS.* 

Some three years ago, M. Villeret, director of the 
water company of the Doller, presented to La Société 
Industrielle de Mulhouse a short note containing a resumé 
of observations which he had been able to make on various 
water meters installed in the service of his company. 

The examination of this note, as well as the appliances 
which accompanied it, was confided to a Commission com- 
posed of MM. Schlumberger, C. Steinlen Engel-Royet, 
Walter-Meunier, Noack-Dollfus, and M. Villeret. 

Krom the commencement of its work, the Commission 
recognised the necessity of giving to M. Villeret’s note, a 
more extended form, by relying upon a series of severe 
and methodical experiments made with the various water 
meters most generally used, and the Commission therefore 
arranged a programme of experimental tests which re- 
ceived the approbation of the Société Industrielle. 

After serious consideration, it was decided that the ex- 
periments should be carried out at a position in which a 
pressure of 25 metres could constantly be obtained and 
where all conditions were in every way satisfactory. Such 
a position was found at the high level water works of the 
Doller. Here the various meters to the number of nine 
were most carefully installed, and the Commission imme- 
diately commenced its work on the 11th of May, 1882. 
The experiments were continued without interruption 
during a period of thirty days, terminating on the 12th of 
June ; 275 tests were made, giving a mean of thirty tests 
for each meter, and they were controlled by seventeen 
different experimentalists. This anangement, it will 
doubtless be admitted, was of such a character as to 
guarantee perfect impartiality. 


























Servoir of a form ad hoc of a given capacity. 
second it is essentially constituted by a small turbinette, 
the vanes of which are placed in the direction of the line 
of the flow of the liquid, and are revolved by it with a 
rapidity proportionate to its velocity. In other respects 
the appliances are very dissimilar, as much in the form as 
in the size and constructional details. 

Many persons competent to judge, think that the pre- 
ference should be accorded to the first category, because, 


although the appliances which belong to it are larger in | 


size, of a more intricate construction, and more costly to 
renew, the indications they furnish are, they say, more 
exact, and this exactitude is maintained for a longer time, 
because of their greater size and the superior strength of 
the parts which constitute them. 

Others, on the contrary, say that the meter based on 
the registration of the velocity as distinct from that of the 
volume, is the instrument of the fature, less massive, 
cheaper, easily fixed up, and easily inspected, and less 
expensive in the maintenance of its efficiency. 

In the presence of these divergencies of opinion and of 
the reputation of the constructors who favour one or the 
other system, the Commission decided to submit to the 
same experiments the types the most widely known and 
used of each system, and selected the following water 
meters : 

Kennedy. 
Virst Category : ) Frager. 
Meters measuring by the volume ) Samain. 
Crown meter. 
( Faller. 
Dreyer, Rosenkranz, 


Second Category : 
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as much as the gas meter. Both gas and water have to 
be paid for, sometimes very dearly too, and it is only 
simple justice not to make the water consumer pay for 
more than has really been delivered to him. 

The Commission regulated its programme of experi- 
ments more especially from the consumer’s point of view, 
and if the programme has not absolutely been realised, it 
presents, nevertheless, sufficient guarantees as should 


permit its results to be accepted as correct and just. An 
examination of Fig. 1 shows the various positions 


which water meters may most probably occupy; for 
domestic use the meter may be placed in the basement of 
the house, and thus serve for all the service mains leading 
tu the various stories above it, or a meter may be fixed to 
supply each story if necessary. 

For industrial uses the meter is usually connected to 
the mains leading from a private cistern or reservoir 
situated at a considerable elevation, and for the public 
service, suchas street hydrants, say, for street watering 
purposes, the meter is placed just above the main service 
pipes, as shown in Fig. 1. 

Placed in these positions the water meter is subjected 
to special conditions by reason of the effective pressure of 
the water which traverses it. These conditions may be 
classified in the following manner : 

In Cellars, Basements, and Subways : 

Full effective pressure without counter ) 


or back pressure, free flow ws Street 
Full effective pressure without counter hydrants. 
or back pressure, variable flow ) 
_ i : Jistributing 
Full effective pressure with counter or Di tributing 
reservoirs— 


back pressure, free flow 
















































ew instruments have received such attention and A : and Droop. . : ° ; ; water cocks 
study on the part of inventors and scientists as those for Meters measuring by the velocity Valentin. d Halsk = = penne a eeniaa 1 "aa “| fixed at vari- 
the measurement of the flow of water. Technical publica- or Sa oe es ne ee ; ous levels. 
tions are replete with descriptions of appliances for this yror. 
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purpose, and it is by hundreds that one can count the 
patents applied for and accorded within the last ten years 
in England, Germany, America, and France for appliances 
designed to measure in an exact manner the water 
delivered by a water conduit. Nevertheless, it will be 
seenin the varied results given in the annexed Tables 
that the problem is far from having received a solution 
exempt from defects, and there is yet much to be realised 
before we shall possess a perfect instrument. 

The following is a brief summary of the conditions 
which a good water meter should realise, excepting alto- 
gether the condition of exactitude, which is the principal 
of all, and which, it must be said, is practically the most 
difficult to realise: A water meter ought to be simple in 
construction, easily adjusted, easily repaired, and ought 
to cost very little to maintain it in a state of efficienvy. 

The reading of the volumes registered ought to be 
perfectly clear and intelligible to all, and the price of the 
apparatus so moderate as to permit it to be within the 
reach of every class of the consumers of water. 

An examination of the numerous conditions under 
which such an instrument is called upon to act will show 
how varied they are. 

Apart from the questions of pressure which have the 
most important influence upon the satisfactory working 
of a water meter, the temperature of the water, more 
or less elevated, its limpidity, its chemical purity, are 
all factors which must be recognised ; each of the factors 
modifies in a considerable manner the sensibility of the 
instrument, and it will be easily comprehended by this 
how difficult it is to design an appliance which will satisfy 
equally well all these exigencies. Existing appliances for 
the measurement of water can be divided into two great 
categories founded upon two principles essentially diffe- 
rent, while that in the first has for its principal feature a 
circular piston propelled by the water pressure in a re- 





* Translated from the Bulletin de la Société Industrielle 
de Mulhouse, by Mr, B. H, Thwa'te, C,E, 


The Commission had thus English, German, and French 
machines essentially different in construction, which 
they resolved to subject to identical tests. 

A priori, the trial of a water meter appears simple 
enough, if one does not take into account the multitudinous 
causes which occur to influence the machine during its 
normal work, and which have already been enumerated. 

The aim to attain in experimenting is then to place the 
machines under these various conditions, and it does not 
suffice to merely pass through the meter a certain 
quantity of water to be afterwards gauged, and to simply 
compare the indications read upon the dial of the instru- 
ment with the volume measured directly. 

If one believes, indeed, that many water companies that 
distribute water from house to house, have receded from 
adopting the water meter as a basis to form or fix the tariff 
of water consumed, one has a right to ask if, after numerous 


trials, they have become convinced of the uselessness of the | 


tests they made, and if they are not right in still retaining 
the systems of agauged cock on theonehand, andthe annual 


fixed charge on the other, neither system producing any | 
difficulty between the distributing companies and their | 
Nevertheless, ina certain number of towns, | 


consumers. 
the consumption at certain epochs of the year is inferior 
to that to which the consumer should have a right to, by 
virtue of his annual payments; and precise calculations 
have demonstrated that in sucha case the adoption of a 
water meter would occasion a loss to the concessionary 
company ; but it must be said that this is a rare ex- 
ception, in fact, in most towns, quite the contrary is the 
case, and we know by experience how numerous are the 
not over scrupulous consumers, who profiting by their 
privileged situation in the lower stories or basements of 
the house, leave their water cocks constantly open in 
summer, in order to have, as they say, cool fresh water, 
thus depriving the occupants of the higher stories of even 
as much as a drink, which they would be glad to accept 
at a higher temperature, if they could get it. Moreover, 
the use of a water meter imposes certain obligations just 


Upper Stories : 

Full effective pressure without counter ) 
or back pressure, free flow ... 
Full effective pressure without counte: 


\» Water cocks, 


or back pressure, variable flow .. ) 

In the foregoing classification, the term free flow ap- 
plies to the delivery of a great volume of water necessi- 
tating the complete opening of the water cock pending a 
considerable period. 

The term variable flow applies to a feeble delivery 
determined by the incomplete opening of the water cock 
during a short period of time. Besides, one may suppose 
that these free or variable flows are accompanied by the in- 
stantaneous action of closing the water cocks producing a 
reacting pressure on the water in the main, such reaction 
eventually exerting its force on the meter. On con- 
sidering the above conditions as to pressure, to which 
a meter is subjected, one is led to establish the 
following series of tests to which a water meter should be 
subjected. 

Full effective pressure, without counter or back pres- 
sure, free flow. 

Full effective pressure, without counter or back pres- 
sure, variable flow. 

Full effective pressure, without counter or back pres- 
sure, variable flow, and instantaneous opening of water 
cock. 
| Full effective pressure, with counter or back pressure, 
free flow. 

Full effective pressure, with counter or back pressure, 
variable flow. 

Full effective pressure, with counter or back pressure, 
| variable flow and instantaneous opening of water cock. 

The same tests with only partial or feeble pressure. 
Upon this order the Commission based the arrangement of 
the details of its experiments leaving aside as too difficult 
to practically realise the other conditions already men- 

| tioned. 
It is evident that to proceed vigorously and methodically 
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tests permits the following conclusions to be arrived at, 
viz., that the Frager meter (of the class registering by the 
volume) and the Faller meter (of the class registering by 
velocity) have incontestably shown themselves to be 
superior, each of their kind, to the other systems. 

ni upon a very simple system (two pistons moving 

in two cylinders, juxtaposed horizontally), the Faller is 
of a relatively less size, its construction is very strong, 
and its mechanism can be easily examined. On the other 
hand, it works jerkily, and only possesses one registering 
piston, only giving cube metres. It is this latter defect 
which has most probably originated the almost constant 
inaccurate indication of 4 per cent. which all the tests 
give. In order to be able to test this meter on identical 
conditions to the others, it was necessary to increase the 
number of divisions on the registration dial in order to 
yermit litres to be read, since the original division of the 
Table merely gave cube metres, and as this division was 
probably inaccurately made, this would explain the con- 
stant error of 4 per cent. Briefly, however, notwith- 
standing the foregoing, and even though the Kennedy 
meter may have given mean results sensibly nearer the 
truth, the Commission are of opinion that the Fragersystem 
is superior toit. At the same time, the makers of this appa- 
ratus have a defect to overcome, because the Commission 
consider that it is indispensable that the registering appa- 
ratus should indicate exactly to the litre the number of 
volumes delivered. Very different is the Faller meter. 
This is on the turbine principle, strong and well con- 
sidered in all its details, of a size comparatively small, 
formed completely of brass, and internally nickel-plated. 
Tnis machine combines many important advantages. 
The reading of the register indicates from the litre to the 
cube meter, and so clearly that a person the least familiar 
with that operation can understand it without difficulty. 
Astothe manner of fixing it up, some minutes pce 
suffice tu do this operation, and to take to pieces the 
entire mechanism of the apparatus; it is also provided 
with a screw, by means of which the flow of water through 
the meter can be regulated with the nicest precision. 

The principles and mechanism of the heehee meters 
are too well known to require any exhaustive descrip- 
tion. 

The Kennedy Meter.—The two-way distributing cock is 
very liable to get out of order, formed as it is entirely of 
iron, particles of rust become detached from its sides, 
and rapidly deteriorate the india-rubber packing of the 
piston; of a very large size, it requires a considerable time 
to fix up, and the operation must be done with the 
greatest care. It works noisily, and, moreover, only 
indicates hectolitres. Nevertheless it is a fairly good 
meter, and is one of those most generally used. 

The Crown Meter.--This apparatus is quite different 
from all the others ; it has an American origin, and is 
certainly most ingenious. Without giving its complete 
theory, it may be said to be based upon the measurement 
of the size of the spaces which are comprised between the 
teeth of what may be termed a crown wheel, placed 
between two distributing valves. This nenaction’ con- 
ception, taken from the theory of teethed wheel gearing, is 
unquestionably very original, but its practical realisation 
necessitates exceedingly precise adjustments, without 
which the indications will cease to be exact ; and further, 
if a foreign substance, however small, becomes interposed 
between the rotary parts in contact, the apparatus stups ; 
otherwise, when quite new, and when properly fixed, this 
apparatus gives exact indications, and is well qualified to 
measure perfectly pure water. It indicates from litre to 
cube meter without indicating the hectolitre. 

Samain Meter.—Of a large size, this meter is based on 
the same principle as that of the Brotherhood steam 
engine, which it resembles both in form and arrangement. 
The complication of its mechanism and the multiplicity 
of the parts which compose it, make the work of fix- 
ingup and inspecting both long and difficult ; it must, 
however, be said that its extreme solidity and strength 
are guarantees against rapid deterioration. It indicates 
from litre to cube metre without indicating the hectolitre. 

Siemens and Halske and the Tylor Meters.—Almost 
exactly alike, both these machines are on the turbine 
principle, and are subject to the same criticisms ; their in- 
dications are particularly difficult to read, and they both 
work in oil, which is liable to cloy the mechanical 
movements and thus diminish their sensibility. They 
are difficult to adjust and require frequent repairs. They 
only indicate the hectolitre and the cubic metre. 

Valentin Meter.—Repeating the foregoing criticism in 
respect to this meter, it is nevertheless most carefully 
made, but is equally as difficult to fix up, it only 
indicates decalitres, and its indicating needles being 
merely soldered, become easily detached, and are liable 
to produce errors. 

Dreyer, Rosenkranz, and Droop Meter.—This instrument 
possesses the same inconveniences as those preceding ; it is 
very difficult to fix up, and in order to examine the lower 
part of the apparatus it is necessary to unsolder the indi- 
cating needles. 

In fitting up it sometimes happens that the catch 
which transmits the rotary motion to the clockwork fails 
to become hooked on to the fork attached to the axle of 
the turbine ; this falsifies in a certain measure the indica- 
tions of the apparatus. As to the reading of its register, 
this instrument is perhaps the most clear of all those 
which have been tested, but this latter is the only instance 
of its superiority over the various other instruments which 
have been tested. 

Conclusion.—Without wishing to draw a rigorous or 
final conclusion from the collection of facts given in the 
annexed resumé of the experiments, the Commission is 
unanimous in thinking that the two instruments which 
have best succeeded are the Frager meter, of the volu- 
metrical class, and the Faller meter, of the measurement 
by velocity or turbine class. On the other hand, not one of 
these meters has come victoriously out of the trials to 





which they have been subjected, and it follows from this 
that it would be imprudent for the Commission to decide 
on the different views held by partisans of one or the 
other systems. 

Nevertheless, looking at the meters from the point of 
view of the intrinsic value of the meters tested, one must 
take into account the important factor, the purchasing 
price. The following are the various official colin prices 
of the nine meters tested by the Commission : 


Diameter. 

mm, fr. c. 

The Valentin meter ... es 13 38 75 
» Dreyer, Rosenkranz, and 

Droop meter... ae 13 50 (0 

»» Siemensand Halske meter 1; 52 50 

»» Faller meter ahs nee 13 53 75 

ae ae ns wad 13 81 0 

»» Crown ,, ee ; 15 110 +O 

», Kennedy meter ... 15 165 0 

» Frager ra = 15 175 O 

Samain ,, ‘ 15 175 «0 


ms zs = 

If the price of the Faller meter of 13 mm. is compared 
with that of the corresponding meter of the Frager class 
of 15 mm., it will be seen that the former is three anda 
half times less costly than the latter. One has a right to 
suppose that the preference will be given, everything being 
equal, to that one of the instruments which gives best 
guarantees of exactitude and justice. Fer the same price 
in round numbers, three Faller meters can be obtained as 
one Frager meter, or in other words, during the life of 
this latter, the former can be replaced three times, and 
consequently it possesses three times the guarantee of 
correctness that one has a right to expect from instru- 
ments entirely new. 

In these conditions it is more than probablethat most 
persons would accord the preference to the Faller meter. 
Be it as it may, the field rests always open to the inventor, 
and now more than ever, the question of water meters 
occupies one of the first places among the municipal 
councils of European cities in search of progress. One 
must then hope that the complete solution of the question 
will soon be found, and a proof of this may possibly be 
seen in the speech of M. Alphand, the eminent director of 
the water works of the city of Paris, who declared at 
the séance of the Municipal Council of Paris last De- 
cember, that they were on the point of finding at last a 
water meter both exact and inexpensive. 





ENGLISH MODERN ORDNANCE. 
3y J. A. LONGRIDGE. 

THIRTY years ago we were told that the age of war was 
past, that nations ‘‘ more wise and good” than heretofore 
would no longer ‘‘ kill and burn,” but knit together in the 
bonds of commercial interest, and humanised by the pro- 
gress of art and science, would spring forward into a 
golden age of brotherhood and good Eset Since 
then much has happened. 

Some there may be who still indulge in such dreams, 
and fail to recognise in the events of the Jast thirty years, 
the evidence that wars have not yet become things of the 
past, but are on the contrary stern realities which, like it 
or not as we may, we must more than ever be prepared to 
encounter. 

Rapid as have been the changes in the useful arts, 
a they have been exceeded in extent by those which 
ave affected the art of war, whether by land or by sea. 
No longer have we those noble ships which were once 
England’s pride and glory, they are replaced by huge iron 
fortresses, propelled by 10,000 horse-power, and carrying 
instead of 80 or 100 guns of Sin. or 10 in. calibre and 
weighing 5 or 6 tons, a few monster ordnance of 40, 80, or 
100 tons weight sheltered in batteries or towers of iron or 
steel of immense thickness. 

he cost of this change has been enormous, but if 
the resulting efticiency had been commensurate, a still 
higher future expenditure would be willingly borne 
by the nation. It cannot however be ptr ss that as 
regards our heavy ordnance, there is a very widespread 
feeling of distrust in the breasts of many who have made 
the subject their study, and this feeling is shared in toa 
considerable extent by our sailors, who have to use the new 
weapons. There can be no doubt whatever that our 
heavy guns are not what they should be, and I will pre- 
sently give a few instances, out of many, in proof of this 
assertion ; but perhaps the most unimpeachable evidence 
of its truth, is the fact of the appointment of the present 
Ordnance Committee, and the further most important fact 
that an order was some time ago given by the Secretary 
of State for War, that this committee should reconsider 
the whole subject of gun construction. 

And not before it was time. Let me in a few words justify 
this assertion. 1 have before me a list of 37 guns, weigh- 
ing in the aggregate about 430 tons, and of various 
calibres from 7 in. to 12 in. which were injured or disabled 
on the home station in the seven years extending from 
1865 to 1872, and this from one cause alone, the adoption 
of the increasing twist and studded projectiles. During 
the same period many guns split their inner tubes owing 
to faulty principles of construction. 

Since 1872 I have no list, but if a full return were ob- 
tained, it would show a succession of failures. I will only 
mention two or three of the more recent : First, there is 
the 81-ton gun made in 1876, which during trial split its 
steel tube and was finally reported by the Director of 
Artillery to be ‘‘ slowly breaking up.” Then there was 
the Thunderer gun. Every one knows that the committee 
appointed to report on this accident came to the conclu- 
sion that it was due to double loading, and they thought 
that by bursting the sister gun as they afterwards did at 
Woolwich, they established its correctness. If they are 





right, it only proves that such guns are utterly untrust- 
Double-loading is an accident that may easily 


worthy. 





occur. Captain Dawson, an experienced naval efficer, 
who states that he has had the responsible charge of firing 
from eight to ten thousand heavy shot of the period, says 
that double loading is a thing that must have frequently 
happened before, and that even in ordinary target practice, 
he had observed it in his own personal experience. 

In a letter which I addressed to the First Lord of the 
Admiralty in April, 1879, I carefully examined the 
evidence taken by the committee, and I thus summarised 
it. On the one side, clear and positive evidence from 
unimpeachable witnesses, proves that the gun could not 
have had a double charge; on the other side circum- 
stantial evidence from ‘‘an inanimate witness” (the gun 
itself) of the very vaguist and most problematical descrip- 
tion, only pte as. by the negative evidence of men 
who say that they did not see certain things which it was 
no part of their duty to look out for. I have since then 
carefully examined the two guns as they now stand side 
by side in Woolwich Arsenal, and I am quite certain 
that the same cause did not burst the two guns. 

The one gun, the first that burst, is torn asunder at the 
junction with the C coil, the next 4ft. or 5 ft. of the 
chase is splintered into a few large — the breech 
piece and the C coil are uninjured. In the other gun 
burst at Woolwich, the C coil is split right through, the 
forepart of the gun and the tube shattered into a vast 
number of very small fragments. The effects are in fact 
so different that they could not possibly have arisen from 
the same cause. 

The failure of the first gun was due to the bad system 
of rifling, of the second to the inherent vice of construc- 
tion. Since the accident to the Thunderer, it is stated, 
and it has not been contradicted, that one or more of the 
guns used at the bombardment of Alexandria were dis- 
abled, but though questions were asked in the House of 
Commons respecting this, | have never seen any answer 

iven. 
. Coming to a more recent period, it is, I believe, the fact 
that two of the newest type of 6-in. breechloading guns 
have blown off the breech during trial. Lastly, on the 
22nd February of last year, a 6.3in. gunon board H.M.S. 
Daring burst at Yokohama during target practice, killing 
two men and wounding three others. 

Now it will no doubt be said that in such a vast change 
as we have gone through accidents are unavoidable. I 
admit that to a certain extent, but they are much less 
likely to happen if the course of improvement be guided 
by true principles, and the charge which I bring against 
Woolwich, and to a certain, though less extent, against 
Elswick, is that they ignore principles and trust to 
experience, more or less—Woolwich fully, Elswick much 
less ; and yet Elswick has its failures, witness the 100- 
ton Duilio gun, the breech of which blew off at Spezia. 

That I am not unjustly accusing Woolwich may easil 
be seen by any one who will examine the «Woolwich 
Treatise on the Construction of Ordnance,” published by 
order of the Secretary of State for War, April, 1877, and 
which I criticised at some length in a paper read at the 
Institution of Civil Engineers in February, 1879. During 
the discussion on that paper, Sir H. Lefroy, no mean 
authority as regards Woolwich, said that at the Royal 
Gun Factory “‘they had discarded furmule and had 
adopted practical rules of thumb.” 

As a further proof, it was stated in evidence by Major- 
General Younghusband in the trial Thomas v. Queen, 
1878, that the Woolwich rule for all guns from 7 in. to 
16in. calibre was to make the thickness one and three- 
quarter times the calibre, whereas no fixed ratio is con- 
sistent with the conditions of the problem. 

Formule based on true data and deduced by strict 
mathematical processes, have been prepared whereby the 
exact state of strain on every portion of a gun may be 
calculated, and my charge against Woolwich is that they 
persistently refuse to look at such formule, and think 
that by making a gun by “‘rule of thumb” and firing it 
afew rounds, they are progressing in the art of gun con- 
struction. 

What has been the result? We have it on the au- 
thority of Sir John Adye that between 1858 and 1862 an 
expenditure of 25 millions sterling was incurred in the 
manufacture of armaments for our fleet and fortresses. 
All that is obsolete—obsolete, not merely because the 
size of ordnance has increased, but because the system 
of construction was erroneous. 

Since 1862 untold millions have been spent. During 
the first eight years we had the so-called “careful in- 
quiries,” the protracted and eminently uninstructive com- 
petition between Armstrong and Whitworth, resulting in 
the unanimous opinion of the committee that breechload- 
ing was a mistake, and that muzzle-loaders were to be 
the guns of the future. 

All this time a vast expenditure was going on in build- 
ing guns which proved useless. Twelve years were spent 
gropingin the dark. Warnings and remonstrances were 
disregarded. Critics were pooh-poohed, and Woolwich 
and Elswick reigned supreme. 

The costly and tedious Armstrong and Whitworth 
competition proved nothing. It was impossible it could. 
At that time these two systems only were considered 
worthy of the attention of Government. They differed 
widely in the material of the gun, in the method of con- 
struction, in the nature of the rifling, and other points. 

A special committee was appointed to report on the 
two systems. It is unfortunate that the instructions 
given to that committee were such that they did not 
consider themselves authorised to impose any condi- 
tions on the rival “gunmakers as to calibre, weight, or 
length of gun, weight of projectile, or weight of charge, 
nor yet to institute or carry out such experiments as were 
necessary to elucidate the differences of the two systems. 

In their report they say: “If the instructions of the 
committee had been to determine the best form of gun 
or system of artillery for the service, many of these points 
of difference must have been experimented upon, and 
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investigated separately, with a view of ascertaining if 
possible the laws which regulate and must determine 
these conditions. Such experiments, however, do not 
fall within the instructions of the committee.” 

Thus it came about that an inquiry lasting about two 
years, and costiag many thousands of pounds, resolved 
itself intoa simple record of results of certain guns, differ- 
ing in calibre, ia length, in weight of charge, length of 
projectile, and weight of gun, differing also widely in 
system of rifling, and led to no practical knowledge as 
regards gun construction, but culminated in the opinion 
that muzzle-loading should replace breechloading in the 
guns of the future. All the expenditure of ten or twelve 
years was a mistake, but now in 1870 we were in the right 
track. The next ten years witnessed the expenditure of I 
known not how many millions in a muzzle-loading arma- 
ment. 

The discovery had been made at Woolwich, that the 
costly system of numerous concentric rings round a 
central tube was a mistake, that one thick tube of cheap 
iron shrunk on the inner tube of steel was the best system 
of construction, and from 1865 to 1869 this, which was 
called the ** Fraser” system, was adopted at Woolwich. 
This was a move backwards. The more numerous the 
concentric rings round the inner tube (if properly applied) 
the stronger is the gun. Sir William Armstong applied 
four or five concentric rings. Woolwich went back to one. 
Since 1869 they have used two for all guns exceeding 9 in. 
ealibre. The result is that Elswick guns are and always 
have been stronger guns than those of Woolwich. But 
another discovery has been made. To what extent the 
credit of it is due to the example of Krupp, I will not stop 
to inquire, but it is this, that after all the Armstrorg 
and Whitworth Special Committee were wrong; that 
breechloading guns were the right thing and that all our 
ten years’ labour and expenditure till 1870 were thrown 
away. 

It has been stated that “‘the real cause which has 
rendered breechloading an absolute necessity, is the 
improvement which has been made in the powder. This 
refers to the substitution of a slow-burning powder for 
the comparatively quick powder known as the R.L.G., 
which up to about 1870 was the powder in use in this 
country. 

It is foreign to the purpose of this paper to enter on the 
powder question, but a few words are necessary. Slow- 
burning powder is not per se an improvement as regards 
developing propulsive power. It is a retrograde move- 
towards the Chinese manufacture. 

So far from breechloading being the necessary conse- 
quence of slow-burning powder, it was the exact reverse. 
Slow-burning powder had its origin in the weakness of 
construction of breechloading guns. Sir William Arm- 
strong’s guns, which carried our Government authorities 
by storm, were all breechloaders, but it was found quite 
impossible to make the breech closing act satisfactorily. 
The real cause of this was a vicious system of mechanism, 
but it was set down to the violence of the powder. In 
those days there were neither pressure gauges nor 
chronoscopes, and the actual pressures were only surmised. 
The R.L.G. powder then in use was a quick-burning 
powder, as compared with that of the present day, and in 
the Armstrong guns of that period, the powder pressure 
could only be approximately known by calculation from 
the initial velocity of the shot. From many such calcu- 
lations, I find that the maximum powder pressures were 
from 20 to 24 tons per square inch, but when larger guns 
were made, and heavier charges of powder used the pres- 
sures rose to 30 tons per square inch, and exceptionally 
to considerably more, but even with the moderate pressure 
of 20 to 24 tons it was found that the breechloaders failed. 
This it was that led to the manufacture of a much larger 
grained and slow-burning powder, which no doubt re- 
duced the initial force of the explosion, and consequently 
the strain on the gun. So great has been the satisfaction 
of the authorities with this change of powder, that for 
many yearsall their efforts have been directed to retard 
the rate of combustion of the powder, so as to approximate 
its action to a low pressure long sustained. 

This is, I say, a retrograde step, and it is only neces- 
sary from the inherent weakness of the guns. 

I will return to this presently, my object being now to 
explain why it is that the authorities have gone back to 
breechloading, and the connexion of this step with slow- 
burning powder. A quick-burning powder is converted 
into gas before the projectile has moved to any extent. 
This gas then acts on the projectile during its progress to 
the muzzle, with pressures gradually decreasing, accord- 
ing toathermodynamic law. The mean pressure gives 
the initial velocity of the shot. 

Now, instead of this, by the use of a slow-burning 
powder, which continues burning for some time after the 
shot has moved, it is quite possible to have a less maxi- 
mum pressure, but a greater mean pressure, acting on the 
projectile, and thus a higher initial velocity with a less 
strain on the gun. But this is only accomplished by a 
larger charge of powder. If the weight of the charge be 
the same, it is physically impossible to obtain the same 
initial velocity. The slow-burning powder must give the 
least. 

The case is analogous to that of a steam engine. A 
given weight of steam will produce a higher useful effect, 
the higher is its initial pressure. It is the same with air 
and all gases, and powder gas is no exception. Con- 
sequently with a low initial pressure and slow-burn- 

ng powder, larger charges must be used, and in fact this 
is what has been done. In the earlier days when the 
R.L.G. powder was used, charges were one-seventh to 
one-eighth of the weight of the projectile. With the slow- 
burning powder the charge is now one-third, and it is 
even proposed to make it one-half of the weight of the 
projectile. Increase of charge means increase of space. 


is in the gun, but to get expansion we must have increase 
of length. 

Quite irrespective of the increased charge, the Wool- 
wich guns have always been too short. For instance, the 
Thunderer 38-ton gun had only a length of chase of 
165 calibres, and this with a full battering charge of 
110 lb. of powder gave barely four expansions. The 
Krupp guns which gave such high results at Meppen, 
had a length of chase of very nearly 22 calibres, and were 
besides breechloaders. The Woolwich 81-ton gun has a 
chase of 24 ft. in length. The Krupp 70-ton gun, of which 
the calibre is rather less, has a length of 284 ft., and 
recently both Krupp and Armstrong have constructed 
12 in. guns of 35 calibres in length. 

Woolwich was at last convinced that for large charges of 
slow-burning powder long guns must be used, but long 
guns as muzzle-loaders are impracticable on board ship, 
and thus it is we are driven back to breechloading, not 
that breechloading was a necessary consequence of an im- 
provement in the powder, but rather that the inherent 
weakness of the Woolwich guns necessitated a slow- 
burning powder, and a slow-burning powder necessitated 
a long gun, and a long gun necessitated breechloading—at 
any rate, on board ship. 

I deny altogether that slow-burning powder is an im- 
provement. It is much more expensive, owing to the 
largely-increased amount required, it necessitates a less 
handy and more expensive gun, and it makes a great deal 
more smoke, no small inconvenience in action. 

There is absolutely no more difficulty in making a gun 
to resist a powder pressure of 30 tons or even 40 tons per 
square inch than there is in making one to resist half that 
pressure, and with equal margin of safety in each case, 
but such guns will never be made by “ rule of thumb.” 

(To be continued.) 


UNIVERSITY COLLEGE, BRISTOL. 

Mr. Ropert Gorpon, M. Inst. C.E., chief executive 
engineer, British Burmah, delivered an address on Friday 
last to the engineering students of the above college on 
‘*The Irriwaddi River and the Burmese.” There was a 
large and appreciative audience of past and present 
students and friends of the college, presided over by Mr. 
Charles Richardson, M. Inst. C.E. Mr. Gordon, who has 
been in British Burmah for twenty years, gave a most 
interesting account of the nature of the engineering work 
on which he had been engaged, and as illustrating the 
nature of one portion of his work, took the special task of 
dealing with the Kautha. This is at its source a moun- 
tain torrent rising in the Pegu Yoma Mountains, 
and passing the Prome and Rangoon Railway it flows 
through the Hline Valley and the Pegu Sub-Yoma plains. 
It has caused great destruction of property by its channel 
becoming obstructed and the consequent overflow of its 
banks, and the remedial measures being taken were 
clearly described. The flow of the Irriwaddi itself was 
then discussed and also the reclamation and embanking 
works which are in process. The lecturer concluded with 
some remarks on the country and people of British 
Burmah and showed some specimens of native handi- 
work. 

Professor Hele Shaw, in supporting a vote of thanks to 
Mr. Gordon, stated that he hoped that this was only the 
first of a series of such addresses which were of the highest 
value and interest to young engineers. Their school had 
most satisfactory and encouraging progress to report. The 
number of regular engineering day students was no less 
than thirty-two, and of these twelve were taking up the 
branch of civil engineering against three who entered last 
year, when that special course was projected. The open- 
ing of the college workshop to students this session had 
been so much appreciated that it had been already neces- 
sary to build a larger one, in which there would very 
shortly be a 50-ton testing machine and other appliances 
necessary for an engineering laboratory. 





FOREIGN AND COLONIAL NOTES. 
French Subterranean Telegraphy.—The first proposal for 
laying down an underground telegraph network for 
France was made in 1880, by the Minister of War, who 
at that time asked for a credit of 320,000/. for that pur- 


pose. The aggregate length of the network is to be 3435 
miles. At present the eastern lines, which are most 


urgent, are finished, and a good deal of progress has been 
made with others in the north and north-east. Nearly 
2500 miles are now completed, and it is hoped that by 
1886 the whole network will be finished. 


Continental Tramways.—The Warsaw Tramways Com- 
pany realised last vear a profit of 21,7417. The profits of 
the Naples Tramways Company in 1883 were 14,3497. ; 
those of the Turin Tramway Company, 76541. 


German Coal Mining.—The production of coal in the 
Dortmund district in 1883 was 27,663,978 tons. The corre- 
sponding production in 1882 was 25,682,013 tons. The 
out-put accordingly increased 1,981,905 tons last year 


The Rhine at Geneva.—An attempt is being made to 
utilise the water power of the Rhone, which crosses 
Geneva on issuing fromthe lake. A portion of the power 
will be used to light the streets with the electric light, 
and the other portion will be sold to private individuals 
for manufacturing purposes. The riveris divided in the 
centre of the eity into two branches by an island, and the 
hydraulic works will be established on the left branch, 
necessitating the temporary turning aside of all the water 
into the right branch. An exceptionally favourable 
winter has done much to assist the rapid progress of the 
work, and two dams have already been constructed, one 
on the upper, and the other on the lower side of the arm 





High initial pressure in the steam engine is one source of 
increased useful effect, 


Expansion is another, and so it 


under process of draining; and it is thought that ina 





short time the pumping out of the water between the two 
dams will be commenced. 


German Railways.—The Prussian Government has 
opened a credit of 6,120,835’. for the establishment of 
seventeen secondary railways, as well as for the purpose 
of increasing the plant upon the State network, 


American Rail Imports.—The imports of rails into the 
United States have experienced great fluctuations during 
the last six years. In 1878 they amounted to 10 tons: 
in 1879, to 44,147 tons ; in 1880, to 290,689 tons ; in 1881; 
to 386,321 tons ; in 1882, to 224,127 tons ; and in 1883, to 
38,977 tons. 


Steel Rails on the St. Lcuis and San Francisco Railway. 
—During the past year, the St. Louis and San Francisco 
Railway Company laid 3313 tons of steel rails to replace old 
iron rails taken up, the cost of the new rails being charged 
against revenue. Of 776 miles of main track 619 miles 
are now laid with steel. 

Dirt Burning Locomotives.—Of thirty large dirt-burning 
engines, which are being built for the Philadelphia and 
Reading Railroad Company by the Baldwin Locomotive 
Works, ten have now been delivered. 


Hydraulic Machinery at Buenos Ayres.—The great 
Southern Railway of Buenos Ayres has introduced hy- 
draulic machinery into its goeds sheds at that city, in the 
form of twenty cranes for lifting wool from the wagons 
on to the upper floor, capstans for shunting the full 
wagons into the shed and taking them away when un- 
loaded, also four traversers for changing the wagons from 
one line to another without having to disturb a whole 
train. This system of hydraulics is worked by two pairs 
of compound engines. The water is supplied from a tank 
in the engine-room, having a capacity of about 2000 
gallons, and after this tank is once filled the water will last 
about a month; the water flows from the tank to the 
engines through pipes upon which the tank rests; the 
engines then pump the water into the two accumulators, 
18 in. in diameter and 20 ft. long, and weighted with 
about 70 tons of stone. When the engine pumps the 
water into the cylinder it lifts the ram 19 ft., under 
a pressure of about 700 lb. to the square inch; the 
pressure is attached to the cranes, &c., by means of 
subterranean pipes, in all about 4000 yards of piping. 


Coal in the Zollverein.—The production of coal in 
the Zollverein in 1883 amounted to 55,850,490 tons. The 
corresponding production in 1882 was 52,116,326 tons. 
Lignites were also raised in the Zollverein last year to the 
extent of 14,334,966 tons, as compared with 13,234,195 tons 
in 1882, 

English Steel Rails in Finland.—Messrs. Bolckow, 
Vaughan, and Co. (Limited) have just concluded a con- 
tract for the delivery of 7830 tons of steel rails in Fin- 
land. The contract price is understood to be 6/. 2s. 6d. 
per ton, or 5/. 8s, 8d. per ton at the works, 


Spanish Iron Minerals.—The exports of Spanish iron 
minerals appear to be still increasing. They amounted 
last year to 4,225,938 tons, as compared with 4,025,234 
tons in 18§2, The value of these exports was 2,535,563/, 
and 2,415,140/. respectively. 

French Coal Imports.—The imports of coal into France 
amounted last year to 9,257,174 tons. The corresponding 
imports in 1882 were 8,665,170 tons. 


Western Union Telegraph Company.—It is officially 
stated that the revenue of this company is still increasing. 
At Boston, the gain in the first week of April was 
1400 dols., and in the second week of April 2000 dols., as 
compared with the corresponding weeks of April, 1883. 
At New York the revenue collected was 26,200 dols. in 
the first week of April, this year, and 28,000 dols. in the 
second week of April. The corresponding collections in 
the first two weeks of April, 1883, were 27,100 dols, and 
28,000 dols. respectively. At Chicago, the revenue col- 
lected in the first fortnight of April, this year, was 
36,600 dols., in the corresponding period of 1883 the 
corresponding revenue collected was 28,300 dols. 


Otago (N.Z.) Harbour Board.—The Otago Harbour 
Board has decided upon extending the Rathray-street 
wharf by 400 ft., and the Board further proposes to 
enter into an arrangement with the Union Steamship 
Company to provide accommodation for all their steamers 
to come up to Dunedin. The dredge at the bar has not 
been ‘working so successfully of late, and the construction 
of the Lower Harbour works begins to loom in the dis- 
tance. The Board has not money enough left out of its 
last loan to do what is required either in the Upper or 
Lower Harbour, and next session it must necessarily 
apply to the New Zealand Parliament to authorise the 
issue of another loan. 


Uncompleted New Zealand Railways-—The sums ex- 
pended on railways in the province of Canterbury and 
Otago not open for traffic (and some of them like the 
Otago Central and Catlin’s River, not likely to be for 
some time), are as follows: Canterbury, main trunk line, 
9768/.; Canterbury, interior line, 41,356/. 10s. 
Albury branch line, 37,8267. 4s. 3d. ; Otago, Nyapara 
branch, 37,9947. 2s. 1d. ; Palmerston, Waihemo, 
15,3661, 18s. 11d.; Catlin’s River, 13,869/. 11s. 5d. ; 
Otago Central, 150,206/. 8s.7d.; Tapanui, 3070/; and 
Riverton, 9558/. 

Algerian Iron Minerals.—The Mokta-el-Hadid Iron 
Mines Company, of Algeria, realised a profit last year of 
98,9477. Out of this balance a dividend was declared upon 
the company’s share capital at the rate of 13 per cent. per 
annum, 

New Zealand Railway Trafie.—From April 1, 1883, to 
February 29, 1884, a period of ten months, 2,754,215 
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railways, an increase of 41,423 over the corresponding 
period of last year. There was also an increase of 12,476 
in parcels, 141,282 in live stock, and 126,298 tons in 
goods. The actual number of cattle, sheep, and pigs 
carried in the ten months was 510,907, and the quantity 
of goods 1,415,930 tons. 


German Steam Navigation.—A Bill has been submitted 
to the German Parliament proposing to grant State sub- 
ventions to the extent of 204,750/. to a line of steamers to 
Eastern Asia and Australia. 

Railway Extension in  Queensland.--The (Queensland 
Government has promised to extend the Northern Rail- 
way to Hughenden, and from Hughenden to the north 
vid Clancurry. 

Australia and Japan.—Mr. A. Death, a representative 
merchant of Japan, left that country last November with 
the object of going through Australia and New Zealand, 
and opening up trade between Japan and Australia. 
With this purpose he has already visited Port Darwin, 
Sydney, Adelaide, Melbourne, and the principal New 
Zealand cities. 


The Yarra.—The Melbourne Harbour Trust Commis- 
sioners have resolved to dredge the Yarra to a depth of 
20 ft. from Falls Bridge to Spottiswood’s Point, and a 
new cutting will be made 200 ft. in width, and of suffi- 
cient depth, from the steam ferry to a point opposite the 
railway pier at Williamstown for the accommodation of 
the Peninsular and Oriental and Orient steamers. 


Retrenchment in New Zealand.—The New Zealand 
Government has resolved to abolish the colonial archi- 
tect’s department, and the public works and engineer’s 
department in the Middle Lisekeal also to raise the 
railway goods tariff, so as to make the railways pay 3 per 
cent. per annum on their cost. A large number of officials 
have received notice of dismissal. 


A New Australian Graving Dock.—The tender of Mr. 
Louis Samuel, at 135,078/., has been accepted for the con- 
struction of a new graving dock at Biloela, New South 
Wales. The work is to be completed in three years. The 
dock, when finished, will be capable of accommodating 
any vessel in the British Navy. 

Australian Teleyraphy. —The Postmaster-General of 
Victoria has communicated with the Government of 
Queensland with the view of ascertaining on what terms 
they would construct a line of telegraph between Nor- 
manton and Dolly Matens, with the object of removing 
difficulties occasioned by interruptions of an existing 
overland line. 


Canadian Railways.—Rival Hudson Bay railway com- 
panies have come to an arrangement by which one is to 
retire from the field. The Nelson Valley Company has 
disposed of all its franchises to the Winnepeg and Hudson 
Bay Company, the latter company agreeing to refund all 
moneys expended by the former in surveys, &c. The 
Winnepeg and Hudson Bay Company will, therefore, 
receive a Jand subsidy provided by the Canadian Govern- 
ment. 


Bridging the Murray.—When Mr. Service was in 
Sydney in December he undertook on behalf of Victoria 
to pay half the cost of erecting a bridge over the Murray 
at Howlong, on condition that the colony’s share should 
not exceed 4000/. The premier of New South Wales ac- 
cepted the offer, and promised that plans should be pre- 
ie and submitted to the public works department of 

Victoria for approval, The plans have just arrived in 
Melbourne, and are now before the professional officers 
of the department. There are three designs. The first is 
for a cast-iron structure with a steel lift span in the 
centre to enable vessels to pass through. The central 
waterway is 49 ft., 10? in. in width, and there are two side 
openings, each of 91 ft. llin. The estimated cost is 
10,0641. 9s.4d. No. 2 is a timber bridge, with three truss 
spans of 75 ft., and two approach spans of 30 ft., estimated 
to cost 5062/7. 17s. 4d. The third is similar to the second, 
excepting that instead of piles the bridge will be carried on 
cast-iron cylinders, and the estimated cost is 8276/. 17s. 8d. 
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4374. Machinery for Cleaning Wheat, &c.: J. 


Ritchie, Liverpool. [6d. 4 Figs.|—The abrading discs and 
brushes are arranged on the same shaft, and work within the same 








casing, the entrance to which and the exit from which are regu- 

lated by valves. The disc brushes have bristles or their equivalent 

on both sides, and are immersed in the grain. (September 12, 
3). 


4754. Driving Gear called Nest Gear: F. Jenkin, 
Edinburgh. (sd. 8 Figs.|—The driving shaft carries the nest 
rings and is in alignment with the driven shaft, on which is placed 
a double cone or a pair of reverse cones, each of which is supported 
by three independent rollers with their axes so inclined that the 
surfaces in contact roll together. One set of these intermediate 
rollers roll inside an internal cone inclined in one direction and 
the other set on a second internal cone inclined in the other 
direction, the two cones being united so as to forma single nest 
ring. By forcing together the two cones on the driven shaft or 
forcing them apart according to the arrangement, the whole nest 
is tightened up. (October 6, 1883). 


4760. Producing Warmth by Absorbing Water 
Vapour, the Warmth Produced to be Applied for 
Producing Steam or other Purposes: Wirth, 
Frankfort-on-Main. (M. Honigimann, Aachen, Germany). 
(6d. 1 Fig.]}—The apparatus comprises an inner and an outer 
vessel. The outer vessel contains the water to be heated, the 
inner vessel contains the chloride of calcium or other compound 
for absorbing the aqueous vapour. (October 6, 1883). 


4762. Apparatus for Cleansing and Separating Im- 
— from Machinery Oil and Grease, and for 
covering Oil from Cleansing Waste and other 
Similar Material: J. Davids, Manchester. (4. Kvellner, 
Neumuehlen, Germany), (6d. 5 Figs.J)—The oil is first passed 
through a sieve or grating into acompartment heated by means of 
a steam pipe, and fitted at the bottom with a wall. The upper 
part of one side of this compartment communicates through 
another sieve or grating with a third compartment filled with 
twisted cotton or other filtering medium, and through a fourth 
compartment similar to the third, with a fifth compartment fitted 
witha draw-off cock. (October 6, 1883). 


4778. Preventing or Neutralising Earth or Foreign 
Currents in Electric Telegraph Wires: J. W. 
Fletcher, Stockport. (6d. 7 Figs.|—In the ordinary three- 
wire railway block signalling apparatus where the working of the 
block instrument is from one end only, an insulator is introduced 
in the contact or bridge spring or its equivalent so as to disconnect 
the line when the apparatus is not being worked. In electric 
telegraphic circuits generally, apparatus for bringing into contact 
sufficient battery power to balance or overcome the earth current 
is inserted in the line wire. A drum slide fitted with spring or 
other conductors is provided with an adjusting or controlling 
handle or button which when moved in one direction sends a 
positive or negative current into the line, and the converse when 
moved in the opposite direction. (October 9, 1883). 


4779. Metallurgical Furnaces: J. T. King, Liver- 
pool. (6d. 6 Figs.|—The stationary furnace is combined with 
a regenerator having two or more chambers, and so constructed as 
to admit of being rotated the requisite distance to bring its 
chambers into such positions that air for supporting combustion 
shall pass through one of the chambers on its way to the furnace, 
and the flame and heated products escaping from the furnace shall 
pass through the other or another chamber. The tuyeres are so 
arranged that a powerful blast of air mixed or not with other 
matter can be forced into the body of the molten metal. The blast 
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is admitted through valves with sufficient force to agitate the iron 
for reducing it to a ‘‘ puddle ball.” Referring to the illustration, 
the gas producer a is connected to the furnace }) having a circular 
bed and the usual passage for the gas. Between the bed and 
chimney is arranged the regenerator s surrounded by iron bands 
moving in grooves on friction rollers. The tuyeres on opposite 
sides of the furnace are placed so as to give a circular motion or 
swivel to the molten metal, and are mounted so that they can be 
adjusted to any desired angle of inclination to the bed, and so that 
the rapidity of the swivelling motion can be decreased or increased 
at will without changing the force of the blast. (October 9, 1883). 


4787. Electrical Synchronous Telegraphic and 
other Systems: S. Pitt, Sutton,Surrey. (P. B. Delany, 
New York, U.S.A.) [ls. 13 Figs.)—The object is to provide an 
apparatus in which the synchronism of the apparatus at the 
different stations is absolutely insured and can be maintained for 
long periods of time without adjustment and with perfect accuracy. 
A vibrator is employed at each station, and is actuated by an in- 
dependent local circuit. (October 9, 1883). 


4797. Air Compressors, &c.: C. W. Potter, London. 
[8d. 12 Figs.]—This relates to means for stopping the action of 
the compressor without stopping its motion when the pressure of 
air in the receiver exceeds a certain degree, and to prevent the 
cooling water from a pump worked by the compressor or engine 
from being directed into the compressor cylinder, to means for 
operating the cooling water supply pump, to inlet and outlet 
valve and casings for the air compressor, and to engines for operat- 
ing the compressors, and to other details. (October 9, 1883). 


4801. Preparing Plates or Elements for Use in 
Secondary Batteries: H. J. Haddan, London. (C. F. 
Brush, Cieveland, U.S.A.) (8d. 3 Figs.}—Sheet, rolled, wrought, 
cast, granulated, spongy, porous, or other suitable form of lead is 
placed in a forming cell, and is charged in any suitable way con- 
tinuously or intermittently a greater or less length of time, or till 
a considerable coating of peroxide is produced. The lead element, 
whilst still preferably in the cell, is heated to about 200 deg. Fahr. 








or 212 deg. Fahr., more or less, for say six or eight hours, the charg- 
ing current being cut off or weakened, and care being taken that 
the heat does not cause loosening of the peroxide. The elements 
are then cooled down and again subjected to the action of the 
charging current. This process is repeated one or more times. 
Referring to the illustration, the cells R with the lead plates, acid, 
&c., properly arranged and coupled, are placed on insulating sup- 








ports b within a lead-lined box A out of contact with the sides of 
the box, and kept from coming in contact with each other by racks 
d of insulating material. The plates are then charged, and the 
current being stopped or weakened, steam is turned on through 
the port s, and passes freely all around and between the cells RK, 
the water of condensation accumulating in the pan-shaped bottom 
B, and forming a seal around the lower edges of the flange of the 
lead lining c of the box A, The steam being shut off, the bottom 
B is then removed, or dropped down if hinged, and the lid or cover 
raised so that the external air may pass freely between and around 
the cells to cool them, or the cells may be cooled by artificial 
means. The cells R are commonly made of lead, and constitute 
the counter-electrode ; e ¢ are conductors for connecting the plates 
and cells. (October 9, 1883). 


4805. Bearings for Journals, &c.: W.R. Lake, Lon- 
don. (RK. W. Traylor, Richmond, Virg., U.S.A.) (6d, 4 Figs.) 
—The bearing is constructed by forming sheets of mica into the 
required shape, and arranging such sheets side by side, subject- 
ing them to a powerful pressure, and while compacted and under 
pressure, thrusting the mass into a box or receptable which con- 
stitutes the casing of the bearing. (October 9, 1883). 


4816. Gas Motor Engines: T. M. Williamson, J. 
Malam, and W. A. Ireland, Southport, Lanc. [10d. 
18 Figs.J}—Metallic valves of the mushroom type, having either 
flat or conical seats, are employed for suction, exhaust, and 
terminal pressure valves. Asbestos millboard covered with a cap 
of thin sheet metal is secured to the body of the valve. In gas 
motor engines constructed on the vacuum principle, an auxiliary 
piston or diaphragm is used for the purpose of opening and 
shutting the exhaust valve. A cooling medium is applied between 
the working and vacuum cylinders, so as to reduce the tempera- 
ture of the products of combustion after leaving the power cylinder 
and before entering the vacuum cylinder. In order to ignite the 
charge, during the compression stroke a small quantity of the 
mixture is forced outwards through a small tube heated by a 
burner and through a valve to the atmosphere ; at the end of the 
stroke the valve is shut and the flame strikes back into the 
cylinder and ignites the mixture. In order to govern the engine 
a catch is actuated by the governor in such a manner that when 
the engine runs too fast it will hold the exhaust valve open but 
will be released on the speed again decreasing. This relieves the 
engine of the pull of the vacuum. In order to clear the pocket of 
a firing slide, a communication is made between the pocket and 
the vacuum cylinder at the proper moment. Two sets of ports 
are employed and are arranged circumferentially, the first set 
being uncovered by the power piston and leading (by a belt cast 
round the cylinder) to the exhaust valve and the second set bein« 
uncovered by the further travel of the piston communicating with 
the vacuum cylinder. The cylinders may be arranged tandem or 
side by side. The pump for compressing the gases comprises a 
differential cylinder fitted with two pistons connected together, the 
larger cylinder being connected at suitable times to the vacuum 
cylinder and to the power cylinder; the piston of the large 
cylinder is thus caused to actuate the smaller piston which draws 
in and compresses the gases. (October 10, 1883). 


4818. Treatment of Copper Mattes in order to Ob- 
tain the Silver or Gold therefrom: F. Claudet, Lon- 
don. (4d.)—The mattes are ground, roasted, or calcined, treated 
with hydrochloric acid, and the silver and gold separated by means 
of a soluble iodide. (October 10, 1883). ‘ 


4824. Sheet Delivery Apparatus for Printing Ma- 
chines: W. Conquest, London. (R. Hoe and Co., New 
York, U.S.A.) [ls. 5 Figs.J]—This consists in the arrangement 
of tapes whereby two pathways of travel of unequal lengths for the 
sheets are provided, such pathways acting to superpose the sheets 
fed on to them alternately, and thus the collection or association 
of the sheets is effected previous to being folded, (October 10, 


4826. Grinding the Edges of Tools, &c.: A. F. G. 
Brown, Glasgow. [6d. 6 Figs.|—The rests are formed with 
radial side arms sliding in guides so as to adjust the rests to the 
face of the stone whilst maintaining the grinding angle at its 
proper adjustment. The rests may be pivotted to the side arms 
so as to provide fora number of different grinding angles. (Oc- 
tober 10, 1883). 


4835. Magneto Generators of Electricity : M. Ben- 
son, London. (J. P. Stabler, Sandy Spring, Maryland, U.S.A ) 
(6d. 6 Figs.J|—The object is to vary the strength of the current at 
will without changing the speed of the armature and without the 
interposition of resistance in the line circuit. The armature is 
wound so that the current can be taken off at different points of 
the length of the conductor and so vary the electromotive force, 
and by winding the armature with several conductors one or more 
ef which may be connected with the line the quantity of the cur- 
rent may be varied. Referring to Fig. 1, the ordinary Siemens 
armature A is wound with two coils. If it is desired to vary 
the intensity, the loops bb! of the wires w! w? are separately 
connected to the contacts ee! on the armature spindle, whilst the 
outer terminals are connected with the contacts ddl. The inner 
terminals are connected with the earth ata. The current can 

















thus be taken off at dd" oreel. 


To vary the quantity of the current 
connection is made with one or more of the bobbins by contacts ¢ f!. 
Referring to Figs. 1, 2, and 3, the contacts ¢ ¢! are supported 
on rings arranged in different planes of revolution so as to 


make contact with separate springs F F!. The armature shaft 
is bored axially to receive a plug h which projects beyond the 
shaft and on which the rings supporting the contacts ¢ tl are 
mounted. The plug A is also bored axially, and a metallic pin i 
divided into two parts, as shown in Fig, 2, by insulating material, 
and connected to the two rings, passes into an insulated plug 
passing transversely through the armature shaft and supporting 
the terminals k connected to the parts of the pin i and to the 
outer wires w! w2. The spring p makes a permanent contact with 
the end of the pin i, and the current from the spring », or from the 
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springs F!, is passed to the line. This is conveniently done by 
means of a switch. This switch has at its near enda spring exten- 
sion which closes the earth{current of the generator when the spring 
is depressed. The forward end of the key depresses a spring con- 
nected with the line and bearing on a post in connection with the 
spring p, and forces it into contact with a spring in connection 
with the spring F, and which is forced into connection with the 
spring F!. (October 11, 1883). 


4843. Apparatus for Making Gas: E. Brook, 
Wigan. [6d. 4 Figs.]—The lower part is of metal formed to 
receive water for cooling the walls and sides, and a revolving 
grate of conical form is constructed to remove the ashes and 
incombustible material mechanically to its outer edge when they 
drop over into the ash-pit. The ash-pit is a closed one and air or 
air and steam are blown in. (October 11, 1883). 


4850. Torpedoes: C, A. McEvoy, London. [éd. 
4 Figs.|—In torpedoes which are exploded by the bending of a 
soft metal tube or case containing a liquid inclosed in a vessel 
of glass, the soft metal tube is connected by a chain with 
an external weight arranged to be displaced by the collision of a 
ship or vessel with the torpedo. In a torpedo ignited by an 
electric fuze, a vessel containing the exciting liquid is fractured by 
the collision. In torpedoes exploded by the displacement of an 
external weight, the weight is secured with a cover of papier- 
maché which remaias rigid until softened by prolonged soaking in 
the water. The weight is connected with a hook sliding in a 
guide and engaging with the stem of a striker supported by a 
spring. In torpedoes fired by an electric current, the end of the 
cable is secured in a ferrule from which the extremity of the cable 
core projects ; the ferrule is secured and held by a water-tight 
joint in the base of the fuze chamber. (October 11, 1883). 


4856. Apparatus for the Manufacture or Produc- 
tion of Gas for Lightingjand Heating Purposes: G. F. 
Redfern, London. (S. 4. Giraudon, Paris). (6d. 5 Figs.J— 
An air pump forces atmospheric air into carburetters filled with a 
volatile oil or hydrocarbon. Two or more independent carburetters 
are employed, in the bottom of which the air pipes open, the pipes 
being proyided with nozzles perforated with holes. An air regu- 
lator is provided between the pump and carburetters, and is pro- 
vided with a valve allowing the escape of air when the supply 
exceeds the consumption. A gasometer regulates the pressure of 
the gas. A hot air motor drives the pump, the cooling liquid 
being employed to heat the carburetters. (October 12, 1883). 


4872. Manufacture of Cartridges for Ordnance, 
&c.: C.D. Abel, London. (W. Lorenz, Carlsruhe, Baden). 
{8d. 30 Figs.]—This relates to the manufacture of cartridges for 
ordnance with metallic cases instead of cases of paper or woven 
fabric, and to mechanism for firing such cartridges. The firing is 
effected by means of a pin and a spring for throwing the pin for- 
ward. Mechanism is provided for drawing the pin backwards 
against the action of the spring, and for holding it in that position. 
(October 13, 1883). 


4874. Retort Charging and Drawing Machines: 
J. Woodward, Manchester, and W. Fo G ow. 
{10d. 11 Figs.}—A hopper is placed at the upper part of the 
charging machines, into which coal is delivered. A feed wheel at 
the lower part of the hopper feeds the coal in regulated quantity 
to the scoop or scoops of the charging machine. A passage is 
placed below the feeding wheel, and is provided with inclined 
divisions and hinged doors at the inner sides and opposite the 
scoops. In retort-drawing machines the rake is attached to a 
thick piston-rod, and its motion controlled by the passage of water 
through admission and exhaust ports by means of a D slide, or the 
rake is operated by chain gearing driven by a hydraulic engine, 
the exhaust water being employed for cooling the rake rod. The 
scoop-like receptacles may be traversed continuously or inter- 
mittently soas to automatically charge and discharge themselves. 
(October 13, 1883). 


4879. Treatin 
Substances, an 





Gold Ores or other Auriferous 
more especially Rebellious or Re- 
fractory Gold Ores and Concentrates by Electro- 
lysis, without Previously Furnacing the Same: H. R. 

assel, New York, U.S.A, [4d.]—A solution of chloride of 
sodium is preferably used and a substance such as lime, which 
will neutralise the acid formed, is added to the solution. 
(October 13, 1883). 

4888. Street Sweeping Machines: A. Greig, Leeds_ 
(6d. 6 Figs.J]—A rotary brush sweeps the dirt forward into a bo* 
or scoop from which it is raised by an elevator and delivered into 
acart or wagon. The dirt is collected in the box or scoop by 
— blades and then taken by the elevator. (October 13, 


4896. Torpedoes: J. Mathieson, Stratford, Essex. 
{6d, 1 Fig.]—The torpedo is maintained in an inert condition by 
astop or partition or restraining instrument of zinc or other 
metal soluble in mercury. Referring to the illustrations, imme- 
diately before the torpedo is laid, mercury is poured into the 
chamber H to fill it, and the chamber is closed by inserting a 
screw plug. The mercury slowly commences to dissolve the zinc 








discs I, and when this is dissolved it pours down from the chamber 
H into the cavity of the hollow hammer C, and the weight of the 
hammer is so increased that upon any heavy blow being struck 
upon the torpedo, its inertia will cause the fracture of the vulcanite 
stem L, where it is grooved, and the loaded hammer C falls, and 
fires the cap on the nipple D, which ignites the fuzes E anda 
priming charge in the chamber F. (October 15, 1883). 


4904. 1‘<-C for Heating and Cooling Liquids‘ 
W. and G. Lawrence, London. ([6d. 21 Figs.j—This 
refers generally to the construction of the tubes or corrugated 
surfaces of refrigerators to be worked generally vertically but 
sometimes inclined. (October 15, 1883). 


4910. Construction of Motive Power Apparatus, 





specially Devised for Propelling Tricycles, Tram- 
cars, and other Road Vehicles: W. Fletcher, Faver- 
sham, Kent. (8d. 6 Figs.)—This consists essentially of an 
hydraulic accumulator in combination with an hydraulic motor. 
The accumulator is charged by means of force pumps. (October 16, 


4925. Signal Lamps: J. I. Coates, Leeds. (6d. 
4 Figs.J|—An opening is made at the side of the ordinary lantern, 
and the rays received are reflected through a hole or slit. The 
light will thus appear as a main light of the usual kind witha 
smaller subsidiary light. (October 16, 1883). 


4926. Transmitting Electrical Impulses to a Dis- 
tance, especially 2 to Submarine Tele- 
graphy: A. W. L. Reddie, London. (La Société Uni- 
verselle d’Electricité Tommasi, Paris). [8d. 9 Figs.)—The cable 
is divided into two or more lengths, and relays are introduced at 
or between the severed parts, thereby permitting the use of con- 
ductors of a smaller gauge than heretofore. The adjacent ends of 
the conductors are wound in a perfectly regular and symme- 
trical manner around a core of soft iron, and the ends projecting 
from the bobbin are connected to earth. Referring to the illus- 
trations, the bobbin thus formed is placed in a metal box or case 
b open at one side to allow of its insertion, and having a lid by 





which it can be hermetically sealed. Two insulated metal pins 
d attached by soldering to the ends of the twc conductors wound 
around the iron core pass through the ends of the box, and are 
joined to the conductors of the cable. The resistance of the con- 
ductors on the bobbin and of the cable should be equal. The other 
extremities of the conductors on the bobbin are connected to the 
metal box b, which is connected by an unoxidisable metal rod passing 
through its insulating coating h with the sea. The relay is further 
attached to the cable by a series of wires i forming part of the pro- 
tecting wires of the main cable. The cut ends of the protecting 
wires are untwisted, screw-threaded in opposite directions, and 
drawn together by long nuts k. The covering h is preferably 
tapered atthe ends as shown. (October 16, 1883). 


4927. Paving Streets, &c.: J. S. Gabriel, London. 
(2d.J—A pavement of granite blocks or asphalte is placed over a 
pavement of wooden blocks, (October 16, 1883). 


4930. Obtaining Aluminium from its Ore, &c.: 
H. A. Gadsden, London. (L. Foote, New York, U.S.A. 
{4d.]—The aluminous material is converted into the form of 
vapour by heating ina vessel or retort with chloride of sodium and 
carbonaceous material, and subjecting it at the same time to the 
action of a stream of chlorine gas, and the double chloride of 
aluminium and sodium thus obtained is mingled with sodium 
vapour generated in another vessel or retort by heating a mixture 
of carbonate of soda and carbon. (October 16, 1883). 


4938. ShaftCouplings: T. L. Ellisand C. Leonard, 
Coatbridge, Lanark. 6d. 4 Figs.)—The interior surface 
of a hollow box isconed at each end, the widest diameters being 
at the ends. The ends of the box are screw-threaded on their 
exterior surfaces, and a box screws on to each end, and forces 
two tapered semicircular wedges fitted into each conical space in 
the box up against the shaft. Referring to the illustration, the 
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hollow box a is bored out to a’double conical hollow, having its least 
diameter at the centre of the box. The box is screw-threaded 
at d and the nuts e screwed on to the ends. The nuts e force the 
tapered semicircular wedges f between the shaft and the conical 
surfaces of the box, and firmly secure the two shafts, which may 
be of different diameter, together. In a modification the screw 
thread d isformed on the interior surface of the box, the nuts 
being screw-threaded on their exterior surfaces, and provided 
with ahead. (October17, 1883). 


4942. Magazine Rifles, &c.: O. Jones, London. 
(10d. 19 Figs.j}—The primary object is to construct a firearm 
with the magazine in the stock in such a marner that the bullet 
of one cartridge is prevented from coming into contact with the 
cap of another cartridge, and in which the feeding, loading, ex- 
tracting, and ejecting, and if desired the firing of the gun, are per- 
formed by the to-and-fro motion of a slide. (October17, 1883). 


4943. Coupling for Shafting: P. Brotherhood, 
London. (4d. 4 Figs.)—A diaphragm of somewhat flexible and 
elastic material is clamped at its periphery to a flange on the one 
shaft and at its middle to a flange on the other shaft. (October 
17, 1883). 


4949. Machines for Cultivating Land: A. Greig 
and R. H. Fowler, Leeds. [6d. 5 Figs.)}—The machine 
when drawn by a hauling rope over the land alongside of one row 
of growing crop is constructed to lay a tail or slack rope on the 
opposite side of the row of crop and in position for drawing the 
implement back again on that side of the row, leaving the crop un- 
disturbed, (October 17, 1883). 


4950. Treatment of Asbestos: J. Dewrance, Lon- 
don. (4d.]—The asbestos is soaked in a weak solution of caustic 
soda and is subsequently washed. (October 17, 1883). 


4953 Indicators of Speed and Direction of Rota- 
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ting Shafts: E. J. P. Gallwey, Thirsk, Yorks. [6 
2 Figs.]—The current from an electric generator driven by the 
shaft operates an indicator, which is turned in a direction corre- 
sponding to the direction of the current, i.e., to the direction of 
rotation of the shaft. (October 17, 1883). 


4960. Gauge Glasses for the Water Gaugesof S 
Boilers, &c.: A.M.Clark, London. (4. Goltec me 
Paris). (6d. 3 Figs.|\—The glass has a relatively narrow longi. 
tudinal strip of coloured enamel applied to its rear ‘side in combi- 
nation with a broader band of white enamel applied behind the 
coloured strip to forma background or reflecting surface (Oc- 
tober 17, 1883). J ; 


4980. Manufacture of Anhydrous Sulphide of : 
E. Hall, London. (7. Macfarlane, Montrest). eae 
anhydrous sulphide of zinc is manufactured by heating hydrated 
sulphide of zinc in the presence of chloride of zine. (October 19 
1883). , 

4985. Windlasses and Capstans: J. and T. Reid 
Paisley. (6d, 7 Figs.|—A sliding collar arranged on the wind. 
ing shafts connects the chain wheel and pressure nut. A bushor 
lining of brass or gun-metal is provided between the eye of the 
chain wheel and the shaft. (October 19, 1883). i 


4986. Machine for Facing the Ends of and Turn. 
ing or Boring Gas Retort Mouths, Pipes, or Valves 
&c.: J. Ruscoe, Hyde, Cheshire. (6d. 2 Figs.)—The 
machine comprises a frame and a “duplicate” or former” having 
spur teeth on the inner or outer surface, anda hollow cam. A bowl 
on the driving shaft is held to work in the hollow cam. When 
the driving shaft is revolved it transmits a rotary motion to the 
slotted bracket in which the cutting tool is held by a sliding block, 
October 19, 1883). 


4988. Gunpowder: T. Nordenfelt, London.  {éu. 
6 #igs.|—The prisinatic or hexagonal blocks of powder employed 
for heavy ordnance are formed with convex ends (instead of with 
flat ends), so that they may ignite with greater certainty at the 
first moment. Indentations (instead of a perforation through the 





axis of the block) are formed on two opposite surfaces of the grain 
such that the first igniting surface is as large or nearly as large as 
when the grain is perforated and the curvature of the surfaces 
is favourable to regular ignition. Figs. land 4 are respectively 
side and end elevations and Figs. 2 and 3transverse and longitu- 
dinal sections. (October 19, 1883). 


4990. Galvanic ' Batteries : G. C. V. Holmes, S. H. 
Emmens, and F.E. Burke,London. [6d. 3 Figs.|—The 
inner porous and outer compartments areclosed by a cover with 
air-tight joints. The electrodes are suspended from thecover. The 
charging, discharging, &c., passages are made in the substance 
of the cover and walls, and pass through the joint between the 
cover and walls. The battery is supported on trunnions or hinges 
so that it may be readily inclined for discharge or be maintained 
horizontal by gravitation. Referring to the illustration, the inner 


i 

















ry a 


cs ’ ae * 
+ 
i as 


porous cell A is sunk into a groove channelled in the cover C and 
sealed therein; the electrodes are attached to the cover ina similar 
manner. The cover is provided withfone or more holes communi- 
cating with the interior of the porous compartment, a tube being 
carried from this passage to the bottom of the cell. A similar 
passage communicates with the {outer compartment. These pas- 
sages are in communication with pipes M M. Vent apertures O are 
provided in the cover. The battery is supported on the trunnions 
V. The rising liquid in charging the battery may be arranged to 
close the vent apertures, and thus stop further entry of the 
liquids. (October 19, 1883). 

5140. Furnaces: A. G. Brookes, London. (L. P. French, 
Boston, Mass., U.S.A.) (8d. 4 Figs.J)—The bridge wall extends from 
the front of the firebox rearwardly and upwardly to the rear wall of 
the firebox. A portion of the arch adjoins the rear wall of the 
firebox above the door through which the fuelis introduced, and 
extends across the top of the door opening. A deflector wall in 
front of the upper edge of the arch is inclined forward and down- 
ward, and has an internal passage communicating with inlet open- 
ings for the air, and provided with outlet openings into the 
combustion chamber. Other minor details are described. (October 
30, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








A South AvsTRALIAN Rattway Dispute.--A dispute 
between the South Australian Government and Messrs. 
Walker and Swan in connexion with a payment for lower- 
ing embankments in the Nairne Railway line contract 
has been decided by the umpire, Sir Henry Ayers. The 
amount claimed was 1259/. 5s., being at the rate of 1s. 6d. 
per yard, and the Government agreed Sto pay 839/., or 
1s. per yard. Sir Henry Ayers has decided in favour of 
the contractors, the amount of the award being 4197. 15s. 
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The Strains in Framed Structures, with numerous Practical 
Applications, also Determination of Dimensions and De- 
signing of Details, Specifications, and Contracts, Complete 
Designs and Working Drawings. By A. Jay Dusots, 
C.E., Ph.D. New York; Wiley and Sons, London : 
Triibner and Co. 1883, 

Tue book of Mr. Dubois is laborious, large, full, 

and sound as regards matter; his principles are 

generally correct. In saying this we do not preclude 
special particulars, which may or not be defective, 
although considered correct at some epoch by many 

persons. . : . 

Probably Mr. Dubois himself will agree with us 
in not considering his book perfect, and will under- 
stand that it is only ina book of this class, sub- 
stantially good and really valuable, that it becomes 
worth while to point out defects in minor particulars 
of arrangement, and in special points. 

We may notice before proceeding further that 
Mr. Dubois’ acknowledgments to the various sources 
from which he has taken information abound 
throughout his book; he also gives special and 
vreater acknowledgment in the preface to Mr. 
J. A. L. Waddell, and to the Kellogg and Maurice 
Bridge Company. We may also add that in uti- 
lising and employing to the best possible extent 
the information thus afforded him, Mr. Dubois has 
applied the quality resembling Shakesperian mercy, 
which is ‘‘twice-blessed, blessing both giver and 
receiver,” although we cannot say that in this 
instance ‘‘ the quality of mercy is not strained,” or 
unaffected by strains, however great may be the elas- 
ticity of its power of doing good. 

The book, in large quarto, consists of two parts. 
Part I., the more important, comprising 260 pages ; 
Part II., the less important, 180 pages ; besides, 
there is a series of large folding plates at the 
end, seven in number, in addition to the illus- 
trative wood-cuts interspersed with the text. We 
notice that the folding plates are not mentioned in 
either of the two tables of contents, nor separately 
referred to by number in any special list ; also that 
the numbering of figures and plates after page 315, 
and where ten specially numbered plates commence, 
is different from the style adopted before that 
page, without fairly starting anything fresh ; in these 
respects the arrangement is defective. 

Regarding the scope of the book, though its 
largeness of intention is certainly highly com- 
mendable, yet the attempt to be very compre- 
hensive is to be regretted. The subject, ‘‘ Strains 
in Framed Structures,” giving the title, actually 
closes at the end of Part I., or nearly so. Some of 
the later portions of Part II., however useful, 
might well have been worked into a second inde- 
pendent book of another sort. 

Next, as regards the general object, it falls be- 
ween being an engineering student’s book and a 
book useful to engineers in actual practice ; it cer- 
tainly might be utilised in either capacity. We 
find small catechisms or questions for examination 
at the ends of the chapters, yet several of the sub- 
jects treated would be sometimes eagerly read by 
engineers. The attempt to appeal to both classes 
has produced a hybrid, though a good work. Com- 
plete designs and working drawings may be useful 
so far as they are referred to in the solutions, but 
all others would be better in a portfolio for general 
use, without swelling the book. 

These peculiarities render this large work rather 
clumsy and inferior in convenience to the smaller, 
less pretentious, and less diffuse book of Mr. Bovey, 
of Montreal, 1882, lately reviewed in the columns 
of this paper. Importance does not follow in direct 
ratio to bulk, even when the quality is the same ; 
suitability to object would, perhaps, afford a more 
correct standard, so also might effectiveness com- 
bined with inverse ratio to bulk. 

Proceeding now to sections and chapters, or 
portions of the book considered separately. 

Section I. is introductory, treating of the graphic 
and analytic modes of solution applied to forces 
and to moments, but in all cases in the same plane. 
The subject is well and tersely handled, but, pre- 
suming that it is required for students, it is difticult 
to perceive why the consideration of forces and 
moments should have been limited to a single 
plane. Occasionally one has to deal with more 
than one plane, and the student would in sucha 
case be perplexed, the instance being that in which 
he most requires aid, and would naturally expect 

information from a large book. 

The remarks of Mr. Dubois, while comparing 











graphic and analytic modes of solution in simple 
rigid statics, are particularly clear and concise. 

We will quote some of them for the benefit of 
those who have unfortunately allowed themselves 
to fall into extreme of admiration for graphic 
methods, and have thus, in many instances, simply 
declared their intentions to employ as little labour 
as possible, with indifference to accuracy. 

‘*When the calculations by analysis are per- 
formed with proper care the results are more 
accurate than by the graphic method ; this latter, 
however, by the proper choice of scales, gives 
results practically correct.” It might also be added, 
‘* with the use of paper of a suitable size,” which in 
some cases would trouble the retailer of paper, and 
the intending purchaser. 

‘‘One important difference we may note here 
that holds for all analytic methods, as compared 
with graphic—that is, the graphic method gives 
indeed a general method of solution, but in any 
case only for particular results—the analytic method 
gives general results, or formule holding good for 
all similar cases. We have in any case only to 
insert the special numerical values and the formule 
give us at once the strains for that case. The 
graphic method must be applied anew for every 
fresh case. This is generally true of all graphic 
methods,” 

Also, with reference to the graphic method 
applied to finding the sum of moments, on page 35, 
he notices one part of the paper difficulty, which 
applies to slightly inclined forces, whose directions 
might intersect beyond the limits of the drawing. 
In this, as in many cases, applying the graphic 
method involves making a specially large copied 
drawing. ‘‘ The entire science of graphic statics is 
based on the properties of the polygon of equi- 
librium” (foot-note, page 39). When the author of 
a well-known work on ‘‘ Graphical Statics” says 
this from intimate knowledge of the subject, we 
may well reject the claims of enormous advantages, 
and the fictitious benefits that have been so widely 
asserted. We may also here draw attentior to the 
fact, that the numerical computations accompany- 
ing an analytical process may be very much 
shortened without loss of exactitude by usirg 
clipped or accented logarithms suited to the number 
of figures required in results. 

Section II., pages 55 to 207, comprises the most 
important part of the book, Applications to Struc- 
tures of various Types. But the arrangement or 
systematisation of these applications is in some 
respects incongruous, for it is mentioned, whether 
through inadvertence or not, that they are applica- 
tions of the preceding methods (those of Section I. 
or Static Resolution). 

Perhaps a third section, Section ITI., should have 
commenced at page 62, which would then not be 
affected by that heading. But even then the 
difficulty would be only partly met, as the theo- 
retical treatment of loads, the whole theory of 
flexure, elasticity, moments of inertia, the various 
theorems applying to continuous girders, are brought 
in after the Practical Applications to Structures, in 
an appendix, pages 209 to 258. 

Certainly, in any book on strains in framed 
structures there is not any need for following a 
course corresponding to the method of Euclid, in a 
series of successive continuously dependent steps. 
On the contrary, the whole of the powers of 
analytical theory may be applied to any framed 
structure ; and, if preferred, all mention of 
theorems and modes of analysis could be entirely 
dispensed with, for it is quite permissible to pro- 
ceed direct to the investigation of strains with the 
help of all known science without quotation. But 
if theory or special theorems are brought into 
such a book, they should either form a complete 
part or section by themselves, or they should be 
brought in piece by piece interspersed with the 
applications as they may be more specially re- 
quired in them. There is not any third convenient 
method, 

The principal practical applications to structures 
occupy ten chapters, from page 62 to 207, and on 
these the main interest of the book depends. The 
detailed headings are : Chapter I., Structures Sus- 
taining a Dead Load, Cranes and Roof Trusses ; 
Chapter II., General Principles applying to Bridge 
Trusses with Live Loads ; Chapters III. and IV., 
Bridge Girders with Parallel Flanges—the former 
giving various methods of solution, the latter prac- 
tical examples ; Chapter V., Bridge Girders with In- 
clined Flanges, or Bowstring Girders; Chapter VI., 
Continuous Girders ; Chapter VII., Swing Bridges ; 











Chapter VIII., Braced Arches. Chapter IX. and a 
supplementary chapter are about suspension bridges 
with stiffening trusses, under the heading of Com- 
posite Structures. 

The types of structure are well chosen generally, 
being those with which the engineer has most to 
deal, and hence also most applicable to the wants 
of the engineering student. At the end of each of 
these chapters is a small list of books treating on 
the special subject of the chapter or on allied sub- 
jects; which not only serves as an acknowledg- 
ment of the sources of information utilised, but is 
exceedingly useful to those who wish to enter more 
deeply into the special subject. 

While the whole of the information and solutions 
given in these ten chapters is sound, good, useful, 
and well written, the subjects more specially well 
treated are those on bridge trusses with parallel 
flanges, and on suspended girders or composite 
structures. Not only is greater space devoted to 
them, 28 pages to one and 40 to the other, but it is 
evident, from the way in which they are treated, 
that these are the types of structure to which Mr. 
Dubois has given most attention, and with which 
he is probably most familiar. This might, perhaps, 
be expected from a civil engineer, the most of 
whose experience was probably gained in the 
United States. We specially recommend the 
perusal of these four chapters; they will be 
valuable to engineers as well as to students for 
many years tocome. On the other hand, the mode 
in which curved ribs of all sorts, exclusively com- 
prised under the single term ‘“‘ braced arches,” are 
treated, appears cramped. It often happens that per- 
sons, when nominally dealing with a general type, 
are actually treating merely of two or three special 
types, and this seems the case in this instance. It 
would be strange, indeed, if all the lenses of our 
mental visions happened to have the same focal 
distance ; even the chromatic impressions are not 
identical. The matter given on the subject before 
mentioned may, however, have been wisely limited 
to the two or three simplest cases, for which the treat- 
ment is not only sound, but practically sure. Had 
Mr. Dubois entered into others he might have 
filled his book, to little advantage, with voluminous 
computations on the various semi-graphic systems 
applied in curved ribs under complicated conditions 
of partial loading. 

Part II., consisting of six chapters, or 110 pages, 
treats of the following subjects : Loads and stresses, 
cross sections and dimensions of pieces, and details 
and connexions ; with this the subject of structures, 
so far as affected by constructive design, terminates. 
The less impertant matters, such as lists of the 
different members of a bridge, bills of materials, 
estimates, specifications, contracts, &c., are also 
entered into at full length; they are doubtless 
useful, but add little to the importance of the 
book. 

The progress in detail of a complete design for an 
iron railway bridge (pages 343 to 355) is treated 
from a bridge manufacturer’s or girder-maker’s 
point of view, and not from that of an engineer, 
and thus becomes a matter corresponding to that of 
bills and estimates ; if disappointing in one light, 
it is yet useful in another. 

It itevident that much pains have been taken to 
render the book as complete as possible, and that 
a vast amount of very useful information of diffe- 
rent sorts has been collected. The work may on 
the whole be compared with the generality of 
English institutions, rather cumbersome and ill- 
systematised, yet good, substantial, and trust- 
worthy. It will last as a monument in American 
engineering literature to the scientific labours of 
Mr. Dubois. 








CANADIAN PACIFICO RAILWAY. 
No. VIII. 
Acoma TO Port ARTHUR BY WATER. 

THE arrangement by which the Canadian Pacific 
passengers and freight will be conveyed for the pre- 
sent from older Canada to the new provinces of the 
north-west, is a temporary expedient until the all- 
rail route from Sudbury to Port Arthur is open for 
traffic. This section, especially the portion along 
the north-east shore of the lake from Pie River 
westward, is the heaviest on the whole line, and will 
be the last to complete. Leaving therefore the 
Lake Huron terminus of the Algoma Mills branch, 
538 miles from Montreal, for the next two or three 
seasons, the passengers will be conveyed over the 
great inland seas of Lakes Huron and Superior for 
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COMPOUND ENGINES OF THE STEAM YACHT “LADY TORFRIDA.” 


CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., 


370 miles to the new town of Port Arthur, from | 


which the railway is now continuous for 1389 miles 
to the summit of the Rocky Mountains. During 
last summer three fine steamers were built upon the 
Clyde expressly for this service, every attention 
being given to make them for speed, safety, and 
comfort, exactly adapted for the purpose for which 
they were designed. They are all alike, having a 
gross tonnage of 1780 tons, a length of 262 ft., and 
a breadth of 38 ft., with a depth of 23 ft., and pro- 
pelled by compound engines of about 1700 horse- 
power, the working pressure of the steam being in- 
tended to be over 100 lb. on the square inch. After 
crossing the Atlantic to Montreal, the hulls were 
cut in the middle, as too large to pass through 
the canal locks, towed to Buffalo, where they were 
again put together, and sent across the lake 
to complete and finish their internal arrange- 
ments and decorations. They were constructed 
with seven bulkheads, one additional being re- 
quired in anticipation of their cutting at Montreal. 
After this was complete the Alhabasca left that 
place on the 2nd of November, the Algoma on the 
4th, and the Alberta on the 10th, the passage 
through the canals and across Lake Ontario proving 
to be a work of some difficulty, if not danger. 





(For Description, see Page 498). 


Though by no means the largest, they are believed 
to be the best sea-boats on the Upper Lakes. Sitting 
low in the water with ample beam, and without the 
usual top-hamper of the American and Canadian 
boats, they ought to prove very well adapted for the 
service, and capable of withstanding any weather 
they will ever be exposed to. It is expected they 
will run the 370 miles easily in thirty hours, making 
the total run from Montreal to Winnepeg (1338 
miles) in seventy-two hours, or Montreal to. Port 
Arthur in about forty-eight hours. Their route from 
Algoma will be close to the north shore of Lake 
Huron by what is known as the North Channel, 
between the mainland and the large islands, Cock- 


this a very smooth expanse of water, effectually 
protected from the heavy gales which not unfre- 
quently vex Lake Huron. By this channel the 
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pended for machinery which proved useless. Twelve 
shafts have altogether been sunk to reach the 
copper veins, ten of them in the immediate vicinity 
of the village, and one being 330 ft. deep. 
The ore is principally pyrites, a rich-looking sul- 
phuret, some of it like masses of pure gold. It is 
first taken to the crushing house where it is passed 
between rollers, which breaks it up to a powder. 
It is then sifted and washed, or ‘‘ jiggered,” till the 
earthy matter is taken out of it. It now looks more 
like mud than the pretty mineral that it was, and 
after one or two other processes, intended to bring 
it up toa minimum of 20 per cent. of copper, it is 


| shipped to Swansea, where it is worth about 16/. 
burn, Drummond, and St. Joseph, which renders | 


whole distance is landlocked all the way to the | 


entrance of the river, whilst the scenery is charm- 
ing and most picturesque. Just opposite to the 
eastern extremity of St. Joseph’s Island, on the 
north shore, is the village of Bruce Mines, which is 
the principal establishment of the Montreal Mining 
Company. The works here were commenced about 
1858, and at first a large amount of money was ex- 


perton. There was formerly an average of about 
300 men employed in these works, but latterly the 
mines have not been worked so extensively. Close 
by are the Wellington Mines, which belong to the 
same company, but are leased to and worked by an 
English firm. It is said these are richer and more 
productive than the Bruce Mines, and yield an- 
nually from 2500 tons to 3000 tons of ore. At the 
West Canada Company’s mines in the same district 
the average production as the output of from 250 
to 300 men, is 3000 tons a year of 30 per cent. ore. 
The copper trade of this whole district is very 
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poorly developed, and with a mining wealth every 
whit as generous as on the American side the Cana- 
dian output will not compare with the marvellous 
development of the American mines on the south 
shore of Lake Superior. 

The River Ste. Marie, with its beautifully wooded 
banks reminding one strangely of the scenery of 
the Thousand Islands on the St. Lawrence, with its 
grand old historical reminiscences, and the mighty 
possibilities of its future, will ever be a deeply in- 
teresting locality. Here we pass the spot where 
two Indians carrying the mails were found a few 
years since frozen to death, whilst two white patches 
on the rock near by are still believed by their 
brethren to be their ghosts. Further on we see 
the place where the gentle Marquette and his com- 
panions built their hut amongst the little islands, 
and where their labours of love and enthusiasm drew 
round them the little Indian village which yet re- 
mains, all that is left of their devotion and their mar- 
tyrdom. Further on we see in the distance the white 
plumes of the Saulte, shaking and nodding in their 
eternal dance across the Falls of the Ste. Marie, 
and further still, like two warts on the projecting 
features of two great counties, the rival villages of the 
Saulte itself. Lake Superior is said to be 26 ft. above 
Lake Huron, of which 18 ft. is accounted for in these 
falls, and which give the twin villages their name. 
On the right is the old Canadian village, which by 
some preservative process never grows any older, 
never alters, never grows larger, but preserves from 
year to year the same grey, still look and Rip Van 
Winkle sleepiness that it always had. The other 
village on the American side, on the contrary, shows 
at a glance the push and energy of a place for which 
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the day is several hours too short and the seasons 
altogether too brief for the work of the year. Here 
is the canal, the finest piece of engineering work in 
the world of its class, which connects the upper 
and lower reaches of the river and through which 
passes a traffic that a nation might envy. But 
before describing this let us go back to the former 
history of this ‘‘furthest west” of the older his- 
tories of Canada; this narrow neck between the 
great unsalted seas of the West. Isaac Jacques, a 
Jesuit priest, accompanied by the high-souled 
Rymbault, another monk, were the first white men 
who in 1641 stood on the banks of the lordly river 
and pondered over the majestic beauty of the 
wondrous Ste. Marie. The next year the de- 
voted Father Jacques was sent to labour amongst 
the Iroquois, and never again revisited this beautiful 
place, for a year or two afterwards he suffered a 
most shocking martyrdom at the hands of the rascally 
tribe that he had so faithfully endeavoured to serve. 
In a short space after his death other Jesuit priests 
came, and with them Rymbault established the 
church here, which, however, was but of short 
duration, for not long afterwards the entire Huron 
missions, the brave founders of the missions them- 
selves, and the whole nation of the Hurons, pro- 
bably the best and worthiest of the old Indian 
tribes, were wiped out of existence by the all-con- 
quering Iroquois. The work of conversion amongst 
the Indians, closed for the time by this bloody 
tragedy, was necessarily suspended, but in 1668 
other devoted missionaries had recommenced their 
labours, and amongst them, the young and enthu- 
siastic Marquette had established his little chapel 
iat the Saulte St. Marie. Subsequently a more per- 








manent church was built on what is now the 
American side of the river, and by degrees a few 
houses clustered round the mission, and hence 
began the town of ‘‘Susan Mary,” as the 
Yankees call it, so that the place is just 215 
years of age. In 1671 there was another impor- 
tant arrival, and this time there was none of that 
Christian resignation and meekness, that, even 
though the missionaries lost their property, were 
cruelly tortured, and even murdered to a certain 
extent, endeared the good fathers to their Indian 
children. M. D’Aumond de St. Lusson, the repre- 
sentative of the French monarch, with an imposing 
staff of officers, soldiers, and priests, rather more 
of the former than the latter, had summoned the 
heads of the fourteen Indian nations to meet him 
here in council. Two large holes were first dug 
in the ground, in one of which was placed the foot 
of an immense cross, the emblem of the national 
faith, in the other was a flag-staff, at the summit 
of which was the fleur-de-lis, and under this, as if 
to protect it from insult and to command the 
veneration of the rude children of the forest, was 
an edict of Louis XIV. The Indians were tersely 
informed that all the lands contiguous to these 
emblems of authority, all east, west, north, or 
south belonged to their great father the monarch 
of the French, and the absolute owner of that New 
France in which they dwelt, and in the soil of 
which, but for this information, they might have 
some mistaken notion as to their rights of posses- 
sion. After some further civilities there was a 
grand feast, and the Indians not understanding 
how a council could take place where one side did 
all the talking, and the other side only listened, 
and not comprehending the meaning of the trans- 
action, were shortly dismissed, perfectly satisfied. 
For ninety years there were no changes at the 
“Soo,” but elsewhere war had wonderfully altered 
the relationships of other parties in Canada, and 
Quebec had fallen. 

The rest was easy ; in 1760 Detroit was ceded to 
the British, and the next year the Union Jack 
floated over the old fort at Saulte Ste. Marie. But 
no effort was made to displace the French or the 
Indians, and it became simply a British fur-trading 
place as hitherto it had been a French one. In the 
peace of 1815 it was again ceded to the Americans, 
and in 1822 a stockade was erected, and a company 
of soldiers regularly maintained to guard the falls, 
and the 16 square miles of land which the Indians 
had deeded to the United States in exchange foran 
annuity. But meantime industry and curiosity and 
speculation had been busy amongst the rocks on the 
south shore of Lake Superior, and shrewd Yankees 
were at work thinking how some of the wealth 
which they had found lying useless there, might be 
transmuted into a more tangible shape, and find a 
resting-place in their pockets. The iron and 
copper ores which they had found, had been tested, 
and the minerals of Lake Superior were wanted 
down the other lakes. By September, 1835, a 
man from Mackinaw had got a small vessel of 112 
tons launched above the falls, and before 1850 five 
steamers and several schooners had been ‘‘ rolled” 
along the portage road between the lower and upper 
levels of the river. Then the United States, always 
ready to promote improvements if they could be 
got by giving away what had cost her nothing, gave 
the State of Michigan a large tract of land if she 
would build a canal round the Falls. The State 
agreed to do this work and gave the land to a com- 
pany for that purpose. All the twelve years the 
canal was building the company had men selecting 
this land, and when the work was finished in 1855 
these people had got all the best pine and mineral 
lands in the State, and were generally credited with 
having made a good deal of money out of the trans- 
action. The canal had not been long finished before 
it was found altogether inadequate to the business 
that sprung up, and in 1874 Congress made a grant 
of 3,000,000 dols. to deepen and widen the passage, 
and to build a new lock large enough for present 
and prospective wants. In seven years it was 
finished, and is probably the finest structure 
of its kind in existence. The old canal had two 
locks, each 350 ft. long, 70 ft. wide at the top, and 
61 ft. at the bottom of the chamber, the gates being 
70 ft. between, and there were 12 ft. of water on 
the mitre sills. The new canal has one lock 515 ft. 
long inside the chamber, and 80 ft. wide, intended 
to hold several vessels at once. It is 60ft. wide 
between the gates and 393 ft. in total depth to the 
main floor. There is at lowest water 16 ft. on the 
lower mitre sill, and the total lift varies from 
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16.8 ft. to 18.6ft. Below the main floor are two 
culverts, 9ft. deep and 8ft. wide, running the 
entire length of the lock, and opening outside of 
and above the upper gates, and along the top of 
these, spaced 8 ft. apart, are circular openings, 5 in. 
in diameter at the top, and larger on the underside. 
Through these the lock is filled, and the water comes 
in so evenly that there is no perceptible current, 
and half a dozen vessels of different sizes lie there to- 
gether without any horizontal endwise motion and in 
perfect safety. The lock is emptied by other culverts 
running under the lower gates and liberating the 
water a distance below them. Everything in con- 
nexion with the flow and stoppage of the water, the 
movements of the gates and the valves, is regulated 
by powerful hydraulic machinery, which is itself 
worked by the natural fall of the water. There are 
men constantly in attendance to berth the shipping 
and work the machinery, and although the expenses 
of maintenance and repairs exceeds annually 30,000 
dols. the Government has liberally thrown the 
canal open to the vessels of all nationalities. The 
upper reach of the canal is 5500 ft. long, the least 
width 108 ft., and the width at the upper entrance 
500 ft. The canal opens on an average on the Ist 
of May, and closes the end of November. In 1878, 





it opened on the 8th of April and closed December | 


3rd, but this was an unusually long season. 

The trattic on the old canal gradually increased 
from 4374 dols. in 1855 when it opened June 18th, 
to 34,287 dols. in 1864. It then became stationary 
or receded until 1870, when the gross receipts 
reached 41,896 dols., and the maximum income was 
reached in 1878, when it was 49,437 dols. In that 
year there were 1091 sailing vessels and 2567 
steamers that passed through witha total tonnage of 
1,667,136 tons. In the season of 1882 there passed 
through the new lock 4774 vessels with a tonnage of 
2,468,088 tons, under the new free canal system. 
In that year there were carried amongst other things 
29,256 passengers, 430,186 tons of coal, 25,409 tons 
of copper ore, 987,060 tons of iron ore, 92,770 tons 
of manufactured iron, 344,046 barrels of flour, 
4,201,985 bushels of grain, 82,785,000 ft. of sawn 
lumber, 176,612 barrels of salt, and a total of 
2,029,521 tons. The largest single load was 2100 
tons, and there were several vessels that measured 
over 2000 tons. The lock will take in six ordinary 
sized vessels at once, which is the largest ‘* tow” 
that crosses the lakes, and when the vessels are in, 
it takes ten minutes before the upper gates can be 
opened, the average time of passing the lock 
being fifteen minutes. The total cost of the old 
canal was 999,802 dols., or something over 200,000). 
sterling, of the new one 2,405,000 dols., or a little 
over 500,000/. 

This is not a bad record of a traffic that at most is 
not thirty years old, and where the new canal 
which gave the impulse to the business has scarcely 
yet been working three years, and yet this Lake 
Superior traffic is only just beginning, and in the 
last year mentioned neither the Northern nor the 
Canadian Pacific Railway, both of which are now in 
full operation, contributed anything to the busi- 
ness. Scarcely a bushel of wheat from the great 
north-west came this way in that year, and but very 
little of the Minnesota, and none of the Manitoba 
produce sought the shipping of Lake Superior till 
the following year, the returns of which are not 
yet to hand. Even yet but little of the shores 
of Lake Superior are being occupied as they will 
be, but a small proportion of the minerals is 
being worked, and little of the land available for 
cultivation is being tilled or occupied. The only 
town of any consequence is Duluth, at the head of 
the lake ; besides this there is nothing larger than 
a village, and scarcely half a dozen of these all 
round the lake, a circuit of 2000 miles. The inland 
navigation of the St. Lawrence and the Great 
Lakes is now complete for vessels not over 
180 ft. long, 44 ft. wide, and 9 ft. draught, 
from Duluth to the Straits of Belle Isle, a 
distance of 2384 miles, whilst Belle Isle is 
2234 statute miles from Liverpool. Of this St. 
Lawrence navigation only 71? miles is artifi- 
cial, whilst the long distance of 2312} miles is 
open navigation. The total ascent in this distance 
from tidewater, according to the last recent mea- 
surements, is 602? ft., which is now taken as the 
elevation of Lake Superior over the tidewater at 
Three Rivers on the St. Lawrence, or a foot less 
above the tidewater in New York Harbour. When 
the improvements in the St. Lawrence canals are 
complete, the locks will permit the passage of vessels 





over the whole distance to Duluth, of a length 
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of 250 ft., a breadth of 44 ft., and a draught of 
12 ft., equal to a capacity of 2000 tons. Lake Supe- 
rior, the largest body of water of the series of 
lakes, is 390 miles in its greatest length, 169 miles in 
its greatest breadth, and covers an area of 32,000 
square miles. Whata farce it seems to call this 
great sheet of water a lake ; drop England into the 
middle of it and it would be an island still. Look 
at the deep indigo of the water of this inland 
ocean, watch the gulls as they play round the vessel 
as she ploughs her way far out of the sight of land, 
and remember that this is no shallow and superticial 
expanse of water, but that although its surface 
is 600 ft. or more above the ocean level, its bottom 
is far far below it. The average depth of Lake 
Superior is said to be 900 ft., but there is many a 
hole and depression that plummet has never yet 
sounded, and that must be very much deeper than 
this. It is this great depth of the lake which is 
supposed to be the cause of the low temperature of 
the water, andas a consequence of the air that rests 
upon it. It is never hot here, and, however the 
sun may glare upon the surrounding land in the 
forenoon of the midsummer heat, the temperature 
on the water varies but little from its normal cool- 
ness, and for a great part of the distance across the 
lake a great-coat will not be an unwelcome addi- 
tion to the ordinary summer clothing. 

As Port Arthur is approached the glorious scenery 
of the entrance to Thunder Bay arrests the atten- 
tion and will not easily be forgotten. Itis a filthy 
entrance to the broad harbour which it shelters, 
and partakes of the massive character of all the 
works of nature in this new heritage of the empire. 
Thunder Bay is a north-west expansion of Lake 
Superior, and the most southernly of three land- 
locked bays which characterise this part of the 
coast. It lies between 48.15 deg. and 48.35 deg. of 
north latitude, and in longitude 89 deg. west. 
Its greatest length in a north-east direction is thirty- 
two miles, and its breadth from Thunder Cape to the 
mouth of the Kamanistaquia is about fourteen miles. 
The main entrance to the bay lies between the im- 
posing headlands of Thunder Cape 1350 ft. above 
the level of the lake and Pie Island tive miles south- 
west of the cape with an altitude of 850 ft. The 
depth of the water in this broad entrance exceeds 
180 ft., and from 60 ft. to 120 ft. is maintained 
generally in the bay. The strikingly picturesque 
scenery of the cape and the bay have been described 
by every tourist whohas written upon Lake Superior, 
but no language can do adequate justice to the 
ever-changing phases of the scene or its majestic 
loveliness. Climbing up the hill at the back of the 
town of Port Arthur, the whole landscape is a 
panorama of surpassingbeauty. Tothe right M‘Kay’s 
Mountain with Fort William and the Kamanistaquia 

River at its foot, lowers to the sky like a gigantic 
sentinel to protect its western side ; then comes the 
rounded crestof Pie Island, and the smaller Welcome 
Islands that protect the mouth of the river, and the 
western outlet of the harbour. In the dim distance 
is seen alittle piece of Isle Royale, and still further 
to the left the Grand Thunder Cape which gives its 
name to the bay. The eye then follows the outline 
of the Sleeping Giant, as the headland to the east is 
named from its resemblance toa prostrate man with 
his face to the sky. To the left again, but now on 
the northern shore of the bay, is the beginning of 
the great dockage of the Canadian Pacific Railway, 
and in front of this is the commencement of the 
breakwater, which, nearly a mile in length, will 
protect from the force of the waves the railway 
harbour that is about to be built. Along the shore 
are the five docks that now do the business of the 
port, beginning with the old Government wharf that 
gave its first name to the place, and ending with 
the magnificent dock recently erected by Messrs. 
Marks and Co., at the south-west end of the town: 
At these may already be seen a fleet of vessels, coal 
barges, schooners, and tugs, whilst others anchored 
in the offing are waiting their turn to come to the 
wharves. Still further in the same direction is the 
new town rapidly springing into life, gradually 
creeping westward according to the strange, but 
universal law, but still not building up fast enough 
for the increasing population. 

There is no doubt that this place is destined to 
become a port of some importance. For the next 
two or three years it must practically be the ter- 
minus of the Canadian Pacific, and it is doubtful 
with the advantage in point of distance, and with 
the fact that all the western part of Ontario will be 
better served by the steamers during the summer, 
whether the proposed line of boats will ever be 
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withdrawn. Apart from this port another railway 
promises to be an important junction. A new line in 
connexion with the Duluth and Iron Range Railway 
is applying fora charter, and will be a most impor- 
tant feeder both to the Pacific Railway and to the 
trade of the place. Duluth is at the head of the 
lake, the terminus of the Northern Pacitic Railway, 
and itself a most important converging point for 
several railways building and to be built. The 
Duluth and Iron Range continues these railways 
along the north shore of Lake Superior for about 
27 miles, and then strikes inland in a north- 


west direction for 75 miles to Vermilion Lake ; 
the sole object of the original design being 
to give an outlet to the iron mines at this 
point, which are supposed to be the best on 
the continent. These American mines are only 
20 miles from the International line, and the Ver- 
milion range of ore extends into Canada. The 
American Company have a charter to extend their 
line along the coast to the boundary on Pegim 
River, and at this point the new railway proposes to 
join them. By these roads the distance from Duluth 
to Port Arthur will be about 175 miles, making this 
the point where the Northern Pacific traftic would 
come upon the main line of the Canadian Pacitic 
for the through business to Montreal. 

Six miles from Port Arthur, over the railway 
originally built by the people of that village, is Fort 
William, the original Lake Superior terminus of the 
Canadian Pacitic Railway, as proposed by the 
Mackenzie Government. This place is on the 
Kamanistaquia River, and 2} miles from its mouth, it 
had been the starting point of the Dawson route, and 
some Government stores and buildings had been put 
up in connexion with the emigrant business over that 
road. The idea was merely toimprove this line, and 
the Canadian Pacitic was to have been the connecting 
link between the steam navigation on the lakes 
that formed the main feature in that scheme. Hence 
Fort William became naturally the point of depar- 
ture for the railway as it had been for the road. It 
attracted in this capacity a respectable population, 
and looked at one time as if it might be an impor- 
tant place. Excepting the bar at its mouth, the 
river was suflicient for good-sized vessels, and for 
11 miles was a natural harbour, It had an average 
breadth of 350 ft., and in its natural state a depth 
of 8 ft. or 10 ft. The bottom is a fine light-coloured 
sand, and there were no large boulders or reefs of 
rock to interfere with any dredging operations. A 
mile from the mouth are the Welcome Islands, 
which effectually break off any heavy sea, and in- 
side these, from 30 ft. to 60 ft. is shown on the 
charts, and within 1000 ft. of the bar 12 ft. to 14 ft. 
is again obtained inthechannel. But other reasons 
gave Port Arthur the preference, and the old fort 
is again relegated to the sombre shadows of Mount 
M‘Kay, and it has become a Sleepy Hollow sort of 
place, with a present population of about 200. Its 
popularity has departed ; Ichabod is written over 
its old memories and former glories, and with its 
trade gone and her active rival in its front, there is 
not much chance of Fort William ever assuming 
again its late dimensions, or resuscitating its former 
magnificence under the old régime, when for festal 
hospitality and baronial surroundings, it yielded in 
no respect to the most celebrated nansion of the old 
feudal ages. 








THE STEAM YACHT ‘‘LADY TORFRIDA.” 
WE this week illustrate by a two-page engraving the 
steam yacht Lady Torfrida, which was constructed by 
Messrs. Elder and Co. last year, for Mr. William Pearce- 
the well-known head of the firm. The Lady Torfrida is 
the most perfect vessel of her kind that has yet been 
built on the Clyde, while as a privately owned yacht 
there is probably no equal to her in British waters. 
Her construction, equipment, and fitting out were 
specially supervised by the owner. Built of steel, and 
measuring 200 ft. 8 in. long, 25 ft. 7 in. in breadth of 
beam, and 15 ft. 7 in. in depth, she has a tonnage of 
610,4;. She has a clipper bow and handsome figure- 
head, and an elliptical stern, while she is schooner- 
rigged with very long rakish masts. Forward she is 
fitted with a steam windlass by Hartfield and Co., and 
aft she has a combined hand and steam steering gear, 
while on the bridge amidships there is a small steering- 
wheel. All such deck fittings as are usually made of 
iron are of manganese bronze. There is a large deck- 
house, which is built of steel and covered with teak, 
and which incloses the engine and boiler space, the 
deck saloon, and the smoking-room, in addition to 
which it affords entrances to the cabins forward and 
aft. The sail plan of the Lady Torfrida is shown by 
Fig. 1 of our two-page engraving, while Figs. 2 and 3, 
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on the same plate, are plans which will explain the 
general arrangements. rane ; 

The engines of the Lady Torfrida are nominally 
of 175 horse-power ; on trial they indicated 1020 
horse-power, with a steam pressure of 110 lb. per 
square inch, and a vacuum of 28} in. Their general 
design is shown by-the perspective view given in page 
496. They are compound surface-condensing, and have 
three inverted cylinders, viz., one high pressure having 
a diameter of 24in., and two low pressure, each of 
34in. in diameter, the length of stroke being 2 ft. 6in. 
All the cylinders are steam-jacketted. The high- 
pressure cylinder, which is placed between the other 
two, has a valve of the equilibrium-piston type, while 
the low-pressure cylinders are fitted with ordinary 
slide valves. These valves are placed between the 
cylinders, and are worked by the usual eccentrics 
and link motion. The reversing of the engines is 
effected by means of a steam and hydraulic reversing 
engine made by Messrs. Brown Brothers, of Edinburgh. 
The crankshaft is of crucible cast steel, made by 
Messrs. Vickers, Sons, and Co. (Limited), and has 
three cranks; it is one solid forging, and has main 
bearings 10 in. in diameter and 10in. long, while the 
crank-pin bearings are 95 in. in diameter, and 10} in. 
long. The tunnel and propeller shafts are also made 
of Messrs. Vickers’ steel. 

As will be seen from the view on page 496, the 
surface condenser is placed at the ,back of the 
engines, the water being supplied to it by a re- 
ciprocating circulating pump worked by levers con- 
nected to the crosshead of one of the low-pressure 
engines—the air, feed, and bilge pumps being worked 
in a similar manner by the other low-pressure engine, 
The surface] condenser exposes 1978 square ft. of 
surface, and the air pump, which is single-acting, is 
20 in. in diameter with 17 in. stroke, its discharging 
capacity being thus wa of the combined capacities of 
the two low-pressure cylinders. 

As is now almost the universal rule with Messrs. Elder 
and Co., the propeller is formed of solid manganese 
bronze, and it is 11 ft. in diameter with 14 ft. 6in. 
pitch. The boiler for supplying steam to the engines 
is single-ended and multitubular, and is made entirely 
of mild steel. It is 14 ft. 6in. in diameter by 9 ft. 
long, and is fitted with three of Fox’s patent corrugated 
furnaces, and brasstubes. The heating’surface is 1887 
square feet, and the grate surface 77 square feet. 

The accommodation of the yacht is spacious and 
well planned, while the decorations are most elaborate. 
‘Fhe deck saloon, which has already been mentioned as 
forming part of the deck-house, is floored with various 
kinds of woodsin parquetry, and the seats are cushioned 
n red morocco, oteble being placed at the further end. 
The main saloon is both lofty and well proportioned. 
Its fittings and carvings, which have been designed in 
the style of the Italian Renaissance, are of dark 
mahogany, artistically grouped, and separated by gilt 
pilasters of a highly ornate character. The wall panels 
are covered with silk brocatelle in shades of terra-cotta 
and olive. Oil paintings on gold leather grounds 
representing ancient galleys conventionally treated, 
are inserted in the centre compartments, two on each 
side of the saloon. A pleasing effect is obtained by 
enclosing the side lights with elliptically-formed bays 
filled with lead-stained glass, which can be illuminated 
at night by a lamp placed inside, while two lamps of 
elegant design are suspended from the ceiling, which 
is panelled with mouldings run into octagonal and 
square forms and appropriately decorated. The saloon 
is very handsomely furnished, panels of hand-painted 
tapestry in Louis XVI, style, fitted into the backs 
of the piano and writing-table, forming one of the 
decorative features. The porti¢res, which were 
specially made in Paris, are of grey-blue satin, 
= embroidered after the manner of old Persian 
work. 

Aft from the main saloon there are situated the 
ladies’ cabin and the owner’s room, the fittings and 
decorations of which are quite in keeping with those 
of the main saloon. From the latter there is a corridor, 
on either side of which are disposed the guests’ state 
rooms, of which there are six forward and two 
aft. These state rooms are thoroughly ventilated, 
and furnished with a careful regard to comfort and 
convenience. The smoking room, already mentioned, 
is situated at the aft end of the deck house. It is also 
floored in parquetry, and is comfortably seated. The 
accommodation for the officers and crew is provided 
aft. For the former it includes a general mess room 
and a state room for each. 

The Lady Torfrida is fitted throughout with every 
modern appliance for working convenience. The sky- 
lights, throughout, are of stained glass of rich colouring, 
all having appropriate designs. All the furnishings 
and cabin fittings were executed under the superin- 
tendence of Messrs. Alexander and Howell, art fur- 
nishers, Glasgow, from drawings by Mr. E. Williams, 
designer to the firm. 

On trial, the Lady Torfrida attained a maximum 
speed of 15 knots per hour, but she is usually run at 
a speed of about 134 knots, 





WHITEHEAD’S TILE PRESS. 

On page 497 we publish an illustration of a well- 
designed lever press for making roofing tiles, manu- 
factured by Messrs. John Whitehead and Co., Albert 
Works, Preston. The arrangement, which is a very 
simple one, will be understood from the drawing, 
where it will be seen that the clay is impressed upon 
the die by the action of a weighted lever, while, by a 
simple adjustment, the finished tile is thrown off upon 
a board, without being touched by hand. A large 
variety of ornamental dies are prepared by the manu- 
facturers for use in this press. 





GRANT AND BOGERT’S LATHES. 

On page 504 we illustrate two engine lathes con- 
structed by Messrs. Grant and Bogert, engineers and 
machinists, of Flushing, Long Island, New York, 
U.S.A. The upper has 24in. centres and the lower 
26 in. centres. ‘The former has its carriage gibbed the 
whole length on the back side, and has a clamp nut to 
secure it in position during the operation of the power 
cross feed. The top of the carriage has milled slots to 
secure the side rests and to furnish convenient means 
for fastening work in position for boring. The inside 
V’s, or head and foot block ways of the bed, are set 
lower than the outside or carriage ways, and conse- 
quently the carriage is not weakened by corresponding 
grooves being placed in it. The compound rest and side 
rest, or rest for turning large diameters, are finished 
all over, and provided with three case-hardened iron 
tool posts, containing hardened tool steel set screws. 

The beds of both lathes have elliptical lower edges, te 
reduce the weight and deflection, and are diagonally 
cross-braced from close to the top to the bottom of 
each shear, by numerous flat sheets crossing each other. 
All parts left soft are made of the finest quality of 
steel, and all parts subject to blows of the best Norway 
iron case-hardened. 

The larger lathe has a spindle 4 in. in diameter, with 
a 1}jin. hole through the centre, and is driven either 
by a large internally-geared wheel attached to the 
large face-plate, or by a spur-wheel at the back end of 
the spindle. The cone and its spindle are hung on a 
swinging cradle, operated by a small hand-wheel, a 
worm, and a portion of a worm-wheel, by means of 
which the cone spindle can be put into gear either 
with the face-plate or the spur-wheel at the end of the 
main spindle. By resorting to the back gear twenty 
changes of speed can be obtained. With the cone 
spindle in gear with the large face-plate and the back 
gear thrown in, the speed ratio is one turn of the 
spindle to fifty-two and a half of the cone. A taper- 
turning attachment can be applied to both lathes. The 
former, with a bed 18 ft. long, weighs about 7700]b., 
and the latter 8000 lb. 











ELECTRIC LIGHTING NOTES. 

Tue new steamship Mexico, which has just been 
handed over to her owners by Messrs. Robert Napier 
and Son, by whom she was built and engined, has a 
very complete electric light installation, consisting of 
220 Swan glow-lamps, each of 20 candle-power, and 
includes a number of novelties; the chief of them lie 
in the dynamos employed and in the engines by which 
they are driven. There are two lamp circuits. One 
of them, known as the day circuit, consists of about 
160 lights, and the remaining lights constitute the 
night circuit. In the main saloon there are 46 separate 
lamps, designed for use either with candles or with the 
electric light, and all gold-plated ; in all the other por- 
tions of the ship the lamps are exclusively electric. 
Eighteen of the saloon lamps are double, making 36 in 
all. They are provided with two-way switches, so 
that at pleasure either one or both of the lights may 
be switched offor on. The saloon lamps are each 
contained in elaborately etched tulip-shaped shades, 
while the shades inclosing the lamps in the state-rooms 
and alleysare cut-glass globes. Most of the state- 
rooms are lighted in pairs, one lamp being set into the 
dividing bulkhead, and each room has its own silk 
spring blind for shading off the light when desired. 
On the deck of the ship there are four cluster lamps, 
each of five lights. Two of them are placed over the 
hatches for use when loading or unloading by night, 
and the other two are placed over the promenade deck. 
The installation includes two of the Brush Company’s 
“* Victoria” dynamo machines, which are here used for 
the first time in the mercantile marine. The machines 
are so arranged that either of them may be used for 
one of the circuits, and it is possible to put both cir- 
cuits, or portions of them, on one of the dynamos. 
Each machine is driven by its own engine, geared up 
by internal spur gearing, specially designed by Mr. 
A. C. Kirk, and made by his firm (Messrs. Napier and 
Sons). These engines have the advantage of driving 
direct with a slow speed, from 120 to 130 revolutions 
per minute. They are provided with self-lubricating 
arrangements so as to admit of long runs without 
stopping. The day-circuit machine is driven by 
an engine of 25 to 30 horse-power, and the other is 
worked by an engine of 10 to 12 horse-power. A speed 








of about 500 revolutions is employed for the day- 
circuit machine, and that of the night-circuit dynamo 
has about 100 revolutions more. Mr. Richard Miller, 
Glasgow, carried out this contract under the superin- 
tendence of Professor Andrew Jamieson. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was a shade firmer, transactions being reported 
in the forenoon at 41s. 2d. to 41s. 24d. cash, also 
at 41s. 4d. to 41s. 44d. one month, and in the afternoon at 
41s. 3d. cash and 41s. 5d. one month, with buyers at those 
prices at the close, and sellers wanting 4d. more per ton. 
Friday’s market was steady with business done during 
the forenoon at 41s. 3d. cash and 41s. 5d. one month ; and 
in the afternoon prices declined $d. per ton, and at the 
close buyers were offering 41s. 2d. cash and 41s. 4d. one 
month. Monday was held as a holiday by the “iron 
ring,” and on the following morning the warrant market 
opened very dull, and prices broke under the 4ls., 
after showing a tendency to do so for the last two 
weeks. The close was ld. under the figure, thus show- 
ing a decline of 34d. per ton since Friday. That 
seems to have been the lowest price reached since 1853, 
with the exception of the year 1879, when the minimum 
price reached was 40s. cash. Business was done in the 
morning at 41s. 2d. down to 4ls. cash, and at 41s. 4d. 
down to 41s. 2d. one month ; and in the afternoon there 
was a further decline to 40s. 1ld. cash and 41s. 1d. one 
month, the close being sellers at those quotations and 
buyers offering 4d. less per ton. A still lower level was 
reached by prices to-day. During the forenoon market 
40s. 10d. and 40s. 104d. cash were accepted, also 41s. 1d. 
and 41s. 04d. one month, and at the close in the afternoon 
sellers were asking 41s. cash and 41s. 2d. one month, with 
buyers offering $d. lower per ton. It cannot be said that 
there is any indication of improvement in trade setting in, 
indeed, the opinion prevails very widely that things will 
yet be worse before they begin to recover from the de- 
pression which now so generally exists. There is a com- 
plete absence of new business, and but for the opera- 
tions of the dealers themselves the market would be 
quite idle. The past week has been unusually quiet as 
regards business, and reports from the United States and 
Canada continue to be very discouraging, while the 
tendency at home is towards a diminished consumption. 
The demand for shipping iron is distinctly quieter than it 
was, and orders are only being placed for prompt ship- 
ment. Consumers also do not appear to be inclined to 
contract ahead, in consequence of their prospects being so 
unfavourable. The number of blast furnaces in actual 
operations is still 95, as against 117 at this time last year, 
108 in 1882, 121 in 1881, 116 in 1880, and 89 in 1879. Last 
week’s shipments from all Scottish ports amounted to 
12,109 tons, as compared with 16,240 tons in the previous 
week, and 11,609 tons in the corresponding week of 
last year. They included 1030 tons to the United 
States 485 tons to Canada, +75 tons to Australia, &c., 
1125 tons to Italy, 1773 tons to Germany, 1910 tons to 
Russia, 285 tons to Holland, and lesser quantities to other 
countries. The stock of pig-iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternvon stood at 
590,879 tons, as against 591,043 tons yesterday week, 
showing a decrease for the week of 164 tons. 

The Malleable Iron and Steel Trades.—There are very 
unsatisfactory reports from the malleable iron works of 
Lanarkshire, several of them being practically, if not ab- 
solutely without work ; and in one or two instances there 
is likewise exceedingly little doing in the steel works. 
The Steel Company of Scotland, however, are not so badly 
off as most of the other firms, at least so far as their rolling 
mills are concerned. At both of their works together 
they have no fewer than fourteen mills, of which it is 
said only one is laid off. Prices are far from being satis- 
factory, both as regards finished iron and finished steel, 
and any orders that are known to be open to tender are 
somewhat keenly competed for. 


Clyde Shipbuilding Trade.—The amount of new shipping 
launched on the Clyde last month was of a fairly satis- 
factory character, but the prospects of the trade have not 
brightened during the past four weeks—indeed, it may be 
said that the depression is becoming more and more con- 
firmed and pronounced, there being comparatively few new 
vessels contracted for to fill up the vacant berths, as fresh 
launches take place. Inquiries are exceedingly scarce. 
Roughly estimated, the amount of work in the various 
shipyards on the Clyde amounts to about 150,000 tons, 
being a decrease of close upon 120,000 tons, as compared 
with the work in hand a year ago. In all 28 vessels were 
launched last month, of an aggregate of 28,570 tons; and 
over the past five months the new shipping turned out 
was 116,070 tons, as against about 150,000 tons in the 
same period of last year, 125,608 tons in the same period 
of 1882, and 126,670 tons in the same period of 1881. The 
largest vessel launched during the month of June was 
the Peninsular and Oriental steamer Tasmania, a vessel 
of 5000 tons, built by Messrs. Caird and Co. No 
other steamer exceeded 1850 tons, but there was one sail- 
ing vessel of 2150 tons, and another of 2300 tons. 


Failures of Business Firms.—Messrs. Gray, Watt, and 
Co., iron and steel founders, Kirkintilloch, near Glasgow, 
who have only been in business about two years, have 
been compelled to suspend payments in consequence of 
badtrade. It isnot expected that the liabilities will be 
very heavy. Messrs. Dobson and Charles, shipbrokers, 
Grangemouth, have also announced a suspension of pay- 
ments, not on account of bad times, but, itis alleged, in 
consequence of the non-payment of instalments due on 
ships in process of building by the firm. A meeting of 
the creditors was held in Glasgow yesterday, at which it 
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was agreed to adjourn in order to give the firm a little 
more time to endeavour to arrange the disputes referred 
to, or, alternately, to submit an offer of composition to 
the creditors. 








NOTES FROM THE SOUTH-WEST. 

The Mumbles Pier Scheme.—During this week courts 
leet, in connexion with the Duke of Beaufort’s estate, 
have been held at Llansamlet, Clydach, Pontardulais, and 
(on Thursday evening) the Mumbles, Mr. Baker presid- 
ing at each. At the latter place the dinner was held at 
the Mermaid Hotel, the chairman being Mr. Baker, chief 
steward of the Duke. In proposing the health of the 
Duke of Beaufort the chairman spoke of the scheme which 
had recently been formulated for the improvement of the 
Mumbles. The Mumbles was a free port and the Swansea 
Harbour Trustees, having no jurisdiction over the place, 
had no right to levy the shipping tolls which they pro- 
posed to do, especially as they were to be mere lookers-on, 
while the London and North-Western Railway Company 
found the money. The trust had always been jealous of 
this bay, and had always been ready to prevent any 
improvements. He maintained that the words of one of 
the trustees, ‘* We are not going to have a second Barry 
Dock at the Mumbles, but we will monopolise the front of 
the hills there, without carrying out substantial improve- 
ments,” were the key to the attitude of the trust. The 
London and North-Western Railway Company, whose 
estimate was 60,000/., had been led to suppose that they 
could carry out the work for 40,000/., and the Harbour 
Trust was under the impression that its part of the work 
could be done for 20,000/. He maintained that there was 
nothing bond fide in the scheme, and that was the reason 
the Duke of Beaufort would not consent to it. 

Newport. —Shipping operations, more especially as 
regards the Alexandra Dock, have been carried on witha 
fair amount of activity, but, upon the whole, a quieter 
feeling has prevailed. There is no improvement in the 
house coal market. A good amount of iron ore has come 
to port ; this market does not, however, show any signs of 
improvement. In the manufactured iron and kindred 
trades, although there is no material change to report, it 
is satisfactory to note that clearances have been excep- 
tionally heavy, the total quantity cleared being 8080 tons, 
forwarded to the following destinations: Montreal, 
1350 tons ; Campava, 660 tons ; Santos, 625 tons ; Rosario, 
1500 tons; Buenos Ayres, 1500 tons; Galatz, 1100 tons ; 
Maracaibo, 425 tons; Belize, 200 tons; and Oporto, 
520 tons. Last week’s coal clearances amounted to 48,194 
tons. There were also sent away 1430 tons of coke, and 
30 tons of ferro-manganese. From Bilbao there were 
received 15,782 tons of iron ore. 

Bristol and North Somerset Railway.—The directors 
report that after protracted negotiations, they have at 
length agreed (subject to the shareholders’ approval) upon 
terms for the sale and transfer of the undertaking to the 
Great Western Railway Company. 

Portishead District Water Company.—The sixteenth half- 
yearly meeting of this company was held on Saturday. 
Mr. E. Easton (Westminster) presided. The chairman 
said within the last ten days the directors had made 
arrangements with the Bedminster sanitary authority 
for the supply of Pill with water, in consequence of its 
wells having become contaminated and condemned as bad. 
They had put upastand- pipe, and had made what he con- 
sidered a fair and liberal arrangement with the local 
authority for the supply of all the people who came to 
the standpipe. It was a provisional arrangement which 
could be altered at the end of three months if either of 
them saw fit. They had also agreed to lay on one or two 
houses in Portishead which had been waiting for a long 
time for that purpose, and he had no doubt that as soon 
as they had this ample supply of water put into the mains, 
they would see the revenue increase at a considerable rate. 
The Portishead Dock Company were taking more, water 
every quarter, and the revenue was steadily increasing. 
Altogether he thought the company might look forward 
to being able at the end of this financial year, to pay 
interest on all the money they had raised for the purpose 
of the springs and the construction of the works. The 
directors were exercising the most rigid economy in the 
construction of the works, and they would be completed 
considerably within the estimates which had been made 
respecting them. 

Cardiff.—Business has continued to present a quieter 
tone; the clearances have, however, been fully up to the 
average. Prices remain without much alteration. The 
patent fuel market continues to present the easier tone 
recently observed in it; 10s. per ton may be taken as 
being the current price of this commodity. In the 
house coal trade there is no material change to report ; 
the demand generally is quiet. There is no improvement 
in the iron ore trade. Last week’s coal clearances com- 
prised 60,293 tons, as compared with 127,446 tons. There 
were also sent besides 1035 tons of patent fuel. From 
Bilbao there were received 12,811 tons of iron ore, and 
1650 tons came to hand from other sources. 

New Railway Station at Bedminster.—This new building, 
which was designed by Mr. J. Roberts and buiit by Mr. 
Claridge, of Banbury, was opened for passenger traffic on 
Tuesday. The platforms are roofed with glass and zinc, 
and the station is well lighted, Sugg’s patent burners being 
used. The total cost of the stations will amount to more 
than 5000/. 


Swansea.—It is confidently stated that the Llangenech 
Tin Plate Works, which have been bought by Messrs. 
Thomas and Co., of Llanelly, the Penclawdd Works, 
which have been transferred to Messrs. Birkbeck and Co., 
of Barron, and the Llantrissant Works, which have been 
purchased by Mr. W. R. Edwards, Morriston. are to be 
restarted forthwith. 
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Tus dynamometer, designed by Mr. J. Rieter, of | 
Winterthur, belongs to that class which are interposed | 
between the source of power and the power-consuming | 
machine, with the object of enabling the power ab- | 
sorbed by this machine at any moment to be read off | 
ona scale. It consists, as shown in the illustrations } 
above, of two strong cast-iron frames, jointed together | 
at the ends by wrought-iron distance pieces, and carry- | 
ing the bearings for the two shafts B and B', which over- | 
hanging the frames, carry the two pulleys D and D', 
Fixed to these shafts, between the frames, are the gear 
wheels E and E!, gearing into a central wheel C, which | 
is fixed upon a shaft A A, and the bearings for which | 
are attached to a swinging frame F, pivotted at one end 
on the shaft F' and suspended at the other end by a | 
strong spiral spring. It will be understood that if the | 
motor strap or belt is taken over the pulley D and the 
strap connecting the dynamometer to the machine to be | 
tested over the pulley D', the power must be transmitted | 
through the gear wheel C on the swinging frame F, 
which is capable of oscillating only within certain fixed 
limits, and byits up or down movement strainsthespiral 
spring until equilibrium is established. The oscilla- 
tions of this frame F are communicated, in a multiplied 
degree, by means of the lever G and bellcrank G! to the 
marking point, which draws continuous curves on a 
broad paper band travelling over two small rollers, the | 
paper band being driven by a small strap and worm | 
and wormwheel from the shaft B. By aid of a zero | 
line on the paper band and a suitable scale, the 
amount of pressure exerted upon the spring can be 
at any moment read off; a continuous a of this 
pressure is kept from which the results can, at the | 
end of the trial, be readily computed. A registerjng | 
revolution counter is also attached to this dynamo- | 
meter, and the dimensions of the pulleys D D' are | 
such that they have a circumference of one metre. 
The reading on the scale gives the pressure in kilo- 
grammes, and consequently a simple multiplication 
of the two readings will give the observer the number 
of kilogramme metres per minute, and these divided 
by 4500 give the number of horse-power. Our illus- 
tration represents a dynamometer capable of measur- 
ing up to 12 horse-power with a speed of 200 revolu- 
tions ; for lighter loads, weaker springs can be inserted, 
in which case, of course, a different scale has to be used 
for reading off results. The power absorbed by the 
dynamometer itself has been accurately ascertained 
and represents a fixed percentage of the power trans- 
mitted ; it can therefore be easily allowed for in calcu- 
lations. 

An apparatus of this kind was exhibited at the late | 
Ziirich Exhibition, where we had an opportunity to 








| able. 
| have produced 210,992 tons of pig iron. 


inspect it, and where it attracted well-deserved atten 
tion by its appropriate construction and its extreme 
handiness for experimenting. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Owing to the holidays the 
market was held to-day instead of Tuesday. There was 
not such a large attendance as usual. Very little business 
was done and prices were nominally the same as last 
week, No. 3 Cleveland pig being quoted 36s. 6d. and 
37s. per ton f.o.b. Tees. The Cleveland Ironmasters As- 
sociation returns issued this morning were very favour- 
Of 156 blast furnaces in the North of England 
During the month of May they 
This is an 
increase of 6671 tonson April. The stocks of pig iron are 
now reduced to 266,152 tons, being 17,281 tons less than 
they were at the end of the previous month. The ship- 
ments of pig iron from Wai debeouh have been well 
maintained, the total during the month having reached 
92,750 tons. In the manufactured iron trade there is 


100 are in operation. 


| nothing new to report. Prices are unaltered and many of 
| the works are closed for want of orders. 


If contracts 
could be obtained less rates would be accepted. A large 
number of men are now idle in Middlesbrough, Stockton, 
Darlington, Hartlepool, and Sunderland. 


The Wages Question.—On Monday a meeting of the 
Board of Arbitration will be held at Darlington, and the 
proposed reduction of 10 per cent. in ironworkers’ wages 
will be discussed. The question of adopting a sliding 
scale will be raised, but it is not likely in the present 
state of affairs that the men will agree toa scale. They 
will advocate the appointment of an arbitrator to decide 
what the rate of wages should be for the next few months. 
Dr, Watson, of Newcastle, will again be nominated. In 
the shipbuilding trade there is less and less work each 
week. The Teesside builders are seeking a further re 
duction of 5 per cent. Meanwhile fewer hands are being 
kept on at the different yards. Engineers are getting 
quickly through their contracts, and fresh work does not 
come to hand in anything like the same ratio. 


The Coal and Coke Trades.—There is no change in the 
coal and coke trades. 


Statue to John Vaughan.—On Monday, at Middles 
brough, Sir Joseph Whitwell Pease, Bart., M.P., unveiled 
a bronze statue of the late John Vaughan. There was a 
great concourse of people to witness the ceremony. 
Speeches were made, in the course of which full justice 
was done to Messrs. Bolckow and Vaughan, the founders 
of the Cleveland iron trade, which has, during the brief 
period of twenty-five years, taken such an important place 


| in the industries of the country. 
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PULLEY FRICTION BRAKE. 


CONSTRUCTED BY MESSRS. ANDREW BELL AND CO., ENGINEERS, MANCHESTER. 





A NOVEL device in connexion with rope pulley blocks | 
is illustrated in the annexed engravings, the object of | 


the appliance being to render it possible to leave a 
weight suspended from a block without making the 
tail of the rope fast to some neighbouring object. By 
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which is squared to receive a key. By turning the 
spindle the cam is brought to bear on the valve spindle, 
the valve is raised, and the fluid allowed to pass. If 


| the motion be continued or reversed, the cam is with- 


this arrangement the danger of the rope slipping loose | 


is avoided, and absolute security is attained, without 
the necessity of lowering the weight to the ground. 
The device itself is a friction brake, constructed in the 


drawn from the valve spindle, and the spring and fluid 
pressure close the valve. The tap is kept tight by the 
shoulder K, the washer M, and the nut N. The in- 


| ventor claims (1) that the spindle never leaks ; (2) 


form of a clip with holes in it for the three ropes to | 


pass through. It is made to span the block, and is 
secured partly by the pin or bolt upon which the 
sheaves run, and partly by the bottom bolt, which 
unites the cheeks of the block. Thus the brake is 
readily attachable to existing blocks. 
of the clip or brake is fixed solidly to the block, whilst 
the outer half is carried by two screws, geared to- 
gether by spur-wheels, and so cut that although 
rotating in opposite directions, their movements are 
equal and similar. One of the screws carries a light 


The inner half | 


that the valve does not wear away or become irregular ; 
(3) that there is an economy resulting from the absence 
of repairs ; and (4) that by means of the union a range 
of pipes can be put up without back joints, and taken 
down without cutting the pipes. 








THAMES CROSSINGS. 
To THE EpiTror OF ENGINEERING. 
Str,—This question is of such great importance not 


| only to the residents on both sides of the river below 


rope-wheel, by which it can be rotated, the motion | 


being communicated to the second screw by the toothed 
wheels. When the wheel is rotated in the right direc- 
tion the loose half of the clip is forced towards the 
other half, and grips the ropes passing between the two 
so powerfully that any weight the blocks are capable 
of lifting is instantly made secure, and is held until 
the brake is released. 

A light spiral spring is placed on each of the screws, 
in order to free the brake from the rope the moment 
the pressure is released. The hand rope has a turn 
and a half round the pulley, and this obviates the need 
of holding both ends of it, and thus leaves one hand 
free to guide the descending weight, or to hold the 
rope of the pulley blocks. These brakes are very 
useful in raising heavy weights, as the lift can be 
secured at each pull, allowing the men to move hands 
for another pull, and as they are made very light they 
do not cause any inconvenience in moving or carrying 
the blocks about. They are manufactured by Messrs. 
Andrew Bell and Co., 18, Tib-lane, Manchester. 








MARGERISON’S TAP. 

THE annexed engraving illustrates a somewhat novel 
form of tap or valve invented by Mr. James Margeri- 
son, of the White Windsor Soap Works, Preston, its 
distinguishing peculiarity being that the spindle re- 
quires no packing, and that, consequently, there is 























glands. The valve D is kept upon its seat by the 
spring H, and by the pressure of the steam or water 
behind it, its spindle E being guided at each end. 
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One extremity of the spindle abuts on a cam I, which 
can be rotated by the spindle J, the upper end of 


| forward at the present time. 


London Bridge, but also to the whole population of the 
metropolis which, in one form or other, will have to pay 
the cost, that no excuse is needed for bringing the matter 
A Select Committee of the 
House of Commons is considering three of the many 
schemes that have been proposed ; namely, a tunnel, a 
ferry, and a duplex bridge, and neither of these meets the 
necessities of the case. 

In the tunnel scheme the cost of the ground alone re- 
quired for making the approaches—necessarily long—so as 
allow of workable gradients for the traffic to descend to 
sufficient depth to pass under the river, is put by Mr. 
Goddard in his evidence before the committee at 950,000/. 
To obviate this first great expense for land for approaches 
by an alternative scheme, it is proposed to lower and 
raise the traffic vertically by hydraulic machinery near 
the sides of the river, thus substituting for the large 
original cost a continual working expense. Even then, 


| however, the cost of the ground required for approaches 


| use must be continuously crossing the river at rig’ 


and for placing the machinery is put at 250,000/. Besides, 
a tunnel at best is but a dreary expedient. 

In the ferry scheme the difficulties attending the ship- 
ment and unshipment of so large a traffic would be 
enormous and costly. These ferry boats to be of | ys 

t angles 


| to the course of the passing ships, and the consequent 


| danger from collision is almost tvo 








z .~ | nately to all hips Ss. 
not the same attention needed as with valves with | ae eee ee ee 


| is simply out of the question. 


reat to think of. 

The duplex bridge scheme of Mr. Barnett is equally 
objectionable. This bridge begins and ends at the 
sides of the river in the ordinary way as a single 
bridge, and branches into two in the middle of the 
stream. The branches are intended to be opened alter- 
While one branch is open 
to admit or let out the ships, the traffic is diverted along 
the other branch and vice versd. In fact, it is worked in 
exactly the same way as the ordinary canal lock, with this 
difference, that a roadway passes along the top of each of 
the gates. In non-tidal waters this arrangement might 
work reasonably well ; in a tidal river like the Thames, it 
Large sailing ships in a 
flowing tide cannot be controlled, and instead of stopping 
abruptly on passing the first branch of the bridge they 
would inevitably strike against the second with a force 
proportional to their velocity and mass. Both the bridge 
and the ships would require to be very strong, and the 
users of the bridge would require a new and powerful 
nerve tonic to enable them to bear bridgequake as an 
additional horror of the time. 

Now that each of these schemes has been considered 
and found wanting, I venture to submit one for criticism, 
which I think is, as nearly as possible, free from objection. 
What is wanted is an efficient and continuous means of 
communication between the north and south sides of the 


| river without interfering with the traffic of the port of 
| London. 


Prima facie this can only be done in two ways, 
py a high-level bridge and by a tunnel. I prefer the 
former, but mutatis mutandis the most of my remarks will 
apply to either. Instead of crossing the river transversely 
at right angles to its course, I pecans cross it diagonally so 
as to obtain the greater part of the gradient for the roadway 





on the river itself, instead of on the land, and thus do away 
with the necessity for expensive approaches. 

Or I may, where it seems desirable for the public con- 
venience, run two such bridges from each side of the 
river, meeting in the middle of the stream and forming a 
compound bridge in shape something like theletter X. A 
bridge of this description could be constructed at any con- 
venient points with one large central arch, or preferably 
with two large central arches, one for ascending, the other 
for descending, river traffic. 

If, for example, a bridge on the diagonal principle were 
run from Shadwell at the junction of High-street with 
Broad-street to or near the end of Swan-lane, Commercial- 
road, the leading thoroughfare on the north side would be 
connected with the Deptford Lower-road and Jamaica- 
road on the southside. Bya glance atthe Ordnance map 
it will be seen that advantage is taken of the high ground 
at the starting point for part of the elevation, the re- 
mainder being obtained on the river itself, so that the 
lateral riparian traffic has easy access to the bridge with- 
out going a long way inland to get on to the approaches, or 
ascending spiral roadways at the river sides. To afford 
greater facilities a spur could be run from the end of Old 
Gravel-lane to meet the diagonal bridge at or near the 
middle of the stream. The bridge would then be of Y shape 
having two of its extremities on the north and one on the 
south side. It is claimed for this high-level bridge that 
it admits of uninterrupted navigation of the river and 
continuous roadway traffic; that its approaches are near 
the river itself, and not costly ; that it does not involve 
continual cost of working or the performance of such next 
to impossible feats as the stopping abruptly of large ships 
in a flowing tide. 

I am, Sir, your obedient servant, 
JOHN RoNALD SHEARER, A.C.A., M.S.A. 

10, Basinghall-street, E.C. 








ENGLAND AND THE SOUDAN. 
To THE EpiToR OF ENGINEERING. 

Srr,—So much attention has during the past few days 
been directed to the question of the difficulties that 
present themselves in the carriage of boats round the 
cataracts of the Nile, that we have been quite expecting 
to have seen in your columns, an account by some old 
traveller of the method of passing cataracts in Africa, 
where the operation is now of common occurrence. Fail- 
ing this we trust you will find the following facts of 
interest. 

In 1880 the African explorers, De Brazza, Ballay, and 
Mizon, having been entirely stopped in their survey of 
the Ogoove by the difficulty of passing cataracts, sought 
the assistance of M. Decauville, and under his advice the 
experiment was tried in France of laying down a short 
line of portable railway of 20in. gauge, 9b. steel rails, and 
manceuvring upon it the hull of a yacht 46 ft. long, and 
weighing 4 tons, the hull being carried on two swivelling 
trollies or bogies, such as are employed for the transfer of 
long and heavy sticks of timber. The yacht was taken to 
and from the Seine and conveyed over a rough ploughed 
field, a speed being obtained of 1200 yards an hour, 
although but 54 yards of railway were employed. The 
results were so satisfactory that the explorers equipped 
themselves with railway and trollies for their expedition 
in 1880; since then the following expeditions have had 
their flotillas furnished with similar appliances: The 
International African Association of 1881-82, H. Sarey, 
for the colonisation of the Sahara; and in 1883 of the 
Upper Congo, by M. Savorquan de Brazza; so that cata- 
racts no longer present any obstacle to the advance of small 
steamers. A practical illustration of the method was 
afforded at the Crystal Palace on Wednesday last, when 
the Delta, a steam launch fitted with engines and boilers 
complete, weighing 3 tons 13 cwt. and 35 ft. in length,was 
conveyed from the receiving yard to her stand in the 
main building, a distance of several hundred yards, the 
only appliances used, being 15 yards of Decauville’s 
portable railway and two trollies taken from the speci- 
mens we are now exhibiting there. To any one who 
knows the present crowded state of the Crystal Palace 
floor, encumbered with exhibits and with irregular gang- 
ways, many under 5 ft. in width, the operation was 
significantly practical. 

If the Government are in earnest we should be very 
willing to give them every facility for making a trial of 
a plan which in other hands at all events is an accom- 
plished fact. 

We remain, Sir, your obedient servants, 
ROBERT VON GLEHN AND Sons. 
7, Idol-lane, Great Tower-street, London, 
May 30, 1884. 





HOW CIVIL ENGINEERS ARE MADE. 
To THE EpIToR OF ENGINEERING. 

Str,—I entirely and cordially agree with all that your 
correspondent De la Hay says on the above subject, and 
would call his, and the attention of ail engineers, to the 
letter of Claude H. Audain,.C.E., which appeared at 
the same time in the columns of your contemporary 
The Engineer on the ‘* Present Prospects of Young Fngi- 
neers.” 

I tried to call attention to this matter myself some four 
or five years ago, and elicited in the columns of The 
Engineer and ENGINEERING, an amount of correspondence 
which proves to me that the opinion is fast gaining ground 
that the present pernicious system of training engineers 
in England, is rapidly becoming a disgrace to the profes- 
sion. I will even say (and it is an opinion I have formed 
after many years’ connexion with the profession) that the 





custom of some engineers, and I know cases personally 
to-day, of taking pupils wholesale regardless of their 
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future prospects for the sake of the premiums is dishonest. 
It is a well known fact that there are men in London, of 
the Pecksniffian type, calling themselves engineers, but 
who are not engineers at all, inasmuch as they never 
had any bond fide work to carry out, who get their living 
by advertising for and getting as many pupils as they can. 

How isit that the directors of railway companies will 
allow their engineers to take pupils at all, much less 
any number of them, is to me a perfect mystery. I can 
only suppose they are quite ignorant of the vast amount 
of ** jobbery” the system leads to. 

Ifthey were aware of the manner in which their interest 
suffers by this system of ‘‘ bribery” (for it is nothing else 
in many cases), I am quite sure it would be put astop to 
at once. Can they not see that when the pupil’s time is 
out he naturally looks to the engineer for one of those 
snug residences, or district engineerships, which are at the 
disposal of the engineer, in consideration of the premium 
that has been paid. Sooner or later some such place is 
sure to be found or made for the pupil, probably to the 
exclusion of some more competent man, but who has not 
paid that engineer a premium, though the latter may be 
a thousand times better qualified and entitled by long 
years of hard work to some reward for his services. 

Then again the knowledge on the part of the pupil that 
the engineer in consideration of the premium is morally 
bound to find him a berth when his time is out, takes 
away from him that spur to self-improvement, which is 
constantly driving on the man who has nothing but his 
merits to depend on, and whose only chance is by study 
and hard work to make himself proficient beyond his 
competitors. Now, it is not a question of proficiency at 
all, positions in engineering are simply ‘‘ bought.” 

I am thoroughly convinced that the English system of 
training engineers is not only not calculated to produce 
competent men, but, by removing the proper reward to 
those who would seek to make themselves proficient, and 
substituting a sort of purchase system, can only have a 
demoralising and deterioating effect on the rising genera- 
tion of engineers. On these grounds I think the attention 
of the public ought to be called to this matter ; they are 
equally interested. The safety and lives of the public often 
depends on the stability of structures which are placed in 
the hands of assistants to design. 

Chief engineers have seldom the time even if they had 
the inclination to go into details ; that is what assistants 
are paid for. I speak from experience when I say that in 
many cases, just as they leave the assistant’s hands, they 
go into those of the contractor. What a possibility of 
mishap this opens up if the assistant has got his position 
by the influence of the engineer to whom he was articled, 
and thus palms off one useless article whilst he pockets 
another 300/. or 500/. from the next. To become a lawyer 
or a doctor a man has to pass a certain standard of pro- 
ficiency and obtain the certificate of some properly 
qualified body. Any man can set himself up as an 
engineer. The public are thus protected from incom- 
petent lawyers and quack doctors. Why not from bogus 
engineers ? 

One of the consequences of this system of taking pupils 
wholesale is the state of things referred to by Mr. Audain 
in The Engineer; hundreds of competitors have been 
brought into the field who would not. have been produced 
by the natural laws of supply and demand. 

I remain, Sir, your obedient servant, 
CiviL ENGINEER. 








THE BISMARCK BRIDGE. 
To THE EpiToR oF ENGINEERING. 

S1r,—In your issue of February 22, I notice an inquiry 
by “‘ Student” concerning the reason why the end panels 
of the Bismarck Bridge are made to withstand a compres- 
sive stress. It is because the effect uf the assumed wind 
pressure upon the empty bridge is to produce compressive 
stresses on the windward chord at the panels, considered 
greater than the tensile stresses there due to the dead 
load alone. 

I have treated this matter both mathematically and 
from a practical point of view in my work on ‘‘ The De- 
signing of Ordinary Iron Highway Bridges,” soon to be 
published by John Wiley and Sons, New York. 

Yours truly, 


J. A. L. WADDELL. 
Tokio, Japan, April 14, 1884. 








INDIAN PUBLIC WORKS DEPARTMENT. 
To THE EpIToR OF ENGINEERING. 

Srr,—If ‘‘ Civil Engineer” had looked attentively at 
the letter he undertook to reply to before writing his own, 
which appeared in your paper of 30th ult., he would have 
noticed that he was not answering a civil, but a civilian, 
engineer, who foolishly imagines that his prospects are in 
some way affected by the controversy. 

‘* Civilian,” if he will take advice, will allow the civil 
engineers of the Public Works Department (Stanley, 
Cooper’s Hill men and a few others) to fight the matter out 
with their Royal brothers; both are quite able to take 
= own parts without help from outsiders like ‘‘ Civilian 

ingineer.” 


June 3, 1884. Not A Cooper’s Hitt Man. 








NOTES FROM SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

Srr,—As the South African colonies are now greatly 
excited by such leading questions as phylloxera, change 
of ministry, finance, railways, irrigation, diamond and 
gold mining, your readers will welcome a few hasty notes 
on the situation, which is being intensified by an outburst 
of war on the Natal frontier. Troops are now moved 
to expel Boer mercenaries, and General Smythe comes up 
from Cape Town, by the Athenian, to supervise opera- 
tions. As several hundred Dutch have joined the Usutu 





party, a severe reverse may await our poor-shooting men, 
if the Boers stand their ground ; for their firing means 
business, and is fatal to the object covered. The heavy 

arcels of gold and gold-dust which have come to the 

ape and Natal, combined with details of marvellous 
successes on the fields, are causing a great furore in all 
parts, and the gold-fever is extending rapidly, with an 
exodus that recalls the wild march to Ballarat, Bendigo, 
and Ararat, some thirty-three years ago. 

Already the Natalian coasting steamers Lady Wood, 
Somtsen, and Iwerina, are fully engaged in taking freight 
and passengers to Delagoa Bay, where a short journey by 
en or on foot brings the prospector to Moodie’s Reef 
and Dekaap Valley. At this season the latter is safe to 
work, and has alluvial diggings and washings, but 
Moodie’s long reef is always salubrious, and is said to be 
of fabulous richness in = It is known to extend 
eleven miles, the vein being easily traceable. 

Mules are going up by steamer, with Scotch carts and 
Durban-made crushers, whilst hundreds of wagons are 
being sent overland to the scene of future intense activity. 
A digger who has left for England, said he took out 203 oz. 
in a few months’ work, and some miners have refused 
50007. for their claims. Australian pioneer experts are 
now on the spot, and say that their cabled advices will 
bring over 3000 skilled men. Large parties are also 
coming from California, and may help to bring about 
desired political convulsions in the Transvaal, where the 
Retrocession Act is regarded as afoul stain and crime on 
the part of the Gladstone party. 

Such crotchetty, un-English conduct, reacts deplorably 
over a wide range, and we find the Basuto chief, Masupha, 
openly avowing his utter contempt of the treacherous and 
impotent white man, who promises only to lure to de- 
struction. The humiliating truths uttered by the old 
warrior are echoed by colonists, for they are too true, and 
will yet cost England dear. 

The weakness of the executive incites the Natalian 
Kaffirs to plunder farmers with impunity, and the combi- 
nation of cheap, sweet, stolen mutton, with maize, 
milk, Kaffir corn, and beer, renders the 400,000 stark 
savages quite indifferent to honest exertion, as the rearing 
of a sitting of eggs will pay the annual hut tax, and two 
years’ steady work on railway, beach, or store duty enables 
the sober native to buy a couple of robust girls, and to 
live on their labour in the field. Coolies are therefore 
imported, and the rapid influx of Indians into the Free 
State is already exciting angry comment. On the gold 
fields no man of colour is to be allowed to dig, Chinese 
being also excluded. The Limpopo has been ascended 
80 miles by the Liverpool yacht Maud, now at Delagoa 
Bay, and she will also explore the Zambezi. Her captain, 
Chaddock, was in the Cunard Line. Thes.s. Zulu is also 
at Delagoa Bay, having received damage in a furious gale 
near Mozambique, when she wasalong timeonasand bank— 
but for her peculiar construction she must have succumbed 
—and was helped off by a British India steamer. This 
vessel, and others on the coast, designed by Messrs. 
Flannery and Baggally, of Fenchurch-street, could pro- 
ceed about 20 miles up the Breede, Berg, and Oliphant’s 
rivers, in the western province, for the; development of 
the wheat and other trades. Important irrigation schemes 
are contemplated on those rivers by a London company, 
represented here by Captain Spandow, R.A., Government 
surveyor, who proposes to canalise the Oliphant, which 
is tidal for 30 miles, and has been justly termed the Nile 
of South Africa. Enormous crops of wheat are raised in 
the simplest way, on the mud of its annual freshets, and 
with a slight aid of art, an immense area can be made 
permanently full of fecundity in rice, tobacco, millet, 
flax, sorghum, hemp, rhea, maize, cotton, and other ex- 

ortable items, whilst dates mature in the district, which 

as often been glowingly described as a veritable neg- 
lected Goshen by engineers, magistrates, and colonists. 
Dr. Brown, in the ‘‘ Water Supply of South Africa,” 
affords ample evidence on the subject. 

The Dutch farmers in the district are utterly torpid, de- 
ficient in energy, and deteriorating steadily, owing to the 
sad consanguinity prevailing, which renders relationships 
most complicated and confusing. Isolation and ignorance 
complete a ring fence against the intrusion of new ideas, 
and a country that might wave with sugar-cane, bamboos, 
mulberry, orange, and guava groves is almost neglected. 
The rivers abound with large fish, and it is now said that 
the very cold affluents from the high mountain ranges, 
facing north and west, are admirably suited for trout and 
salmon raising. At Ceres, trout are now doing well, but 
many were lost owing to the softness of the water causing 
chemical action on zinc troughs. More ova will be im- 
ported, and tourists in search of health amid our noble 
vineyards and mountains will be able to wave the hickory 
and lance rods to good effect. Information has been 
diffused upon the experiments at Rothesay by Professor 
Ewart, and the cold seas of the Cape are calculated fo suit 
the herring, haddock, whitefish, conger, and cod. The 
conger is said to exist at St. Helena, but in the conflict of 
politics and greed for pelf, subjects of enormous interest 
to the colony, have been absolutely ignored or shunted to 
the never-found “‘ convenient season.” 

Had Sir Bartle Frere happily remained, our position 
might now be enviable, for + took genuine interest in 
matters mineral, botanical, piscatorial, and agricultural, 
besides showing the warmest sympathy towards associa- 
tions for developing our magnificent resources. His 
presence in the colony gave inspiration to every enter- 
prise, and his removal by Mr. Gladstone can never be 
forgotten by colonists, who still sigh for his restoration to 
Africa. Her Majesty’s representative at Cape Town is 
no better known than the Emir of Bokhara, and is merely 
reputed a patron of field sports and ‘* Le Cercle Hippique.” 
His long absence in London has also raised doubts of his 
utility, and he evidently chafes for a more congenial 
sphere. We have been grievously disappointed by this 
appointment, as the colony needs a viceroy of special 








qualifications, able to pacify and harmonise races, and to 
promote, in many paths, the industrial progress of South 
Africa, so as to fit it soon for the absorption of a million 
immigrants. 

It should be easy to create in the Western Province, a 
Waldensian colony, like that in the Parana, by developing 
simple irrigation works on the Berg and Oliphant rivers, 
where the climate is perfect, and the returns on all grains 
more than a hundredfold. ‘Lhe fillering of wheat is re. 
markable, thirty stalks sometimes springing from one 
seed. Maize will also reach 15 ft., bearing several cobs, 
We have exhibited stalks of this cereal 14 ft. high, which 
caused astonishment. Minerals and china clay exist near 
these rivers, and a bed of white marble lies close to the 
Oliphant, but has never been worked. A_ block from 
the Natalian deposit has been worked here, and a 
carved and polished slab placed in the Chamber of 
Commerce. A small beamy steamer, of the kind used 
by Pickfordand Co, between Hampshire and Cowes, could 
run in a day from the Oliphant’s mouth to Cape ‘Town, 
but we should advise craft of a special type, able to take 
100 tons of grain, and with stability for safe carriage of 
bullocks on deck. Copper ore in bags is already brought 
down by steam from Port Nolloth, Namaqualand. 

The rabbit-breeding industry could readily be started 
on the western coast, using the Belgian hybrid, which is 
such a successin England. The spurrey plant, which 
grows rapidly in Algeria and Brabant, is to be in- 
troduced by Mr. Christy Loudon, and may restore some 
of our mds Bn sheep pastures. A Cape botanist speaks 
well of this spergula. There are also a number of valuable 
grasses and clovers, such as the grama and alfalfa of 
Mexico and California, which require introduction along 
with plants, grasses, and tree seeds from Syria, Japan, 
Canada, and North Africa, but our visitors to Europe 
usually return empty-handed, having completely forgotten 
the future, in the whirl of novelties and pleasures. A 
Government grant of 1000/. a year would have effected 
immense changes in our agriculture, but tens of thousands 
have been recklessly squandered on railways, pronounced 
nearly useless, and on costly bridges, which are a delusion. 
It is now stated that Mr. Merriman has ordered a railway 
bridge for the Orange, near Hopetown, although the one 
erected there cost 130,000/., with a view to carry the line 
to Kimberley, but is alleged to be unsuitable for the 
track. This minister is now again in the cold, being 
replaced by the Hon. John Laing, who formerly had 
charge of the Lands and Public Works Department. A 
Bill is before Parliament for the extension to the diamond 
fields, as the prospects of Kimberley are growing bril- 
liant, through the clearing of fallen reef, the new method 
of working, and the happy defeat of the ‘‘ I.D.b.” party, 
by resort to rifles and revolvers. Had the assault succeeded, 
a catastrophe was imminent, for the armed mob of 
savages would have sacked the canteens, stopped the 
pumping gear, smashed the water works, and probably 
proceeded to demoniac deeds. The killing of a few despe- 
radves daunted the rest, and saved the city and society 
from calamity. Some 150 troops have since mounted 
guard, peace reigns, and the searching system should stop 
strategy in stealing stones by the score. The Bechuana 
difficulty is apparently settled, but the land thieves of 
Stellaland resent interference with the réyime of plunder 
and murder, so placidly patronised by the Liberal party, 
which pretends to be the protector of the barbarian, but 
usually is deaf to appeals against the forcing of fiery 
brandy into his borders, along with other noxious and 
destructive agencies. 

Our support of the Turk and the slavish Egyptian 
has filled friendly Abyssinia with misery, for she has 
been robbed of her ports, and her fair children de- 
ported by thousands across the Red Sea. Meantime 
Romanish rivals press King Johannes for trade _privi- 
leges, when a little fairness and friendliness would open 
magnificent markets to British commerce from Massowah. 
The country is breezy and healthy, with a steady annual 
rainfall, and by works on the Atbara, a light railway 
might be fed indefinitely with timber, cotton, cereals, 
fibres, skins, gums, and oil seeds. Friends here, who 
have traversed the country for plants and animals, speak 
highly of it, and received the kindest treatment ,every- 
where. Foolishly, England expended ne arly nine millions 
in rescuing a foreign missionary, but did nothing to 
utilise the march of exploration, which created no 
enemies. The Khedive Ismael, however, was permitted to 
nullify treaties unchecked, by invading the country, and 
seizing Massowah for a caravan and slaving depot. He 
also sent a sawmill to the country. The same policy 
of treacherous cowardice, brings Afghanistan within 
measurable distance of the acquisition and destruc- 
tive paw of the Muscovite, already installed at 
Merv, and preparing to occupy decrepid Persia. Then 
splendid markets will be closed to England, which 
psa the dissipation and blindness of her working 
classes, is rapidly losing her trading status. Again, her 
statesmen attempt to strangle mercantile expansion, 
by permitting Portuguese intrigues on the Congo, where 
Mr. Capper shows they have only shadowy power, 
as on the Zambezi, where chiefs prevent their advance. 
It is high time that patriotism and Protestantism in 
England should be reasserted, for the languid indif- 
ference and luxurious sloth of the governing classes, and 
their toadies, tend to emasculation of the nation, as 
pointed out by Emerson, Huskin, Spencer, and Lady 
Manners. 

Our community has been slightly disturbed by the 
stranding of the s.s. Asiatic and Bulli, both in fogs 
coming on suddenly, and seemingly confusing to com- 
manders. The former stout steamer was moving slowly, 
and came off without injury, so continued her journey to 
Natal after survey. The coaster Bulli was bound to 
Sydney, and will it is hoped, come to Cape Town for 
repairs from Saldanha Bay. She is suited for trades on this 
coast, and could enter shallow estuaries, At the Knysna 
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it is proposed to make sugar from beet, as at Lavenham, 
and we have sent the promoters information of the 
system pursued there in treating the roots with chemicals. 
The district is also clamorous for a railway to connect 
with the Cape Central and the Midland to Grooff Reinet. 
The latter line is sapped by wagon competition, and the 
inelasticity of the tariffs causes traders to prefer the ox- 
team at half the cost of the handicapped locomotive. 
Special rates for coal have been made at Colesberg, and a 
large tonnage has gone thither for Kimberley, but the 
business is mangled by crushing charges of 10s. per ton 
at the terminal point. Meantime the Cyfergat coal goes 
forward briskly, and the contractors on the Aliwal Line 
buy large parcels at 25s., the line passing the colliery and 
opening to Sterkstroom in July. A discovery of a fine 
bed of coal 10 miles from Dordrecht is announced, the 
seam being 6 ft. and free from shale. It is therefore of 
importance. Surveys have been made for a line to the 
Indore coalfield by three routes “of from 50 to 70 miles. 
A gentleman is now proceeding to London and will sup- 
ply information to engineers and capitalists. Steady pro- 
gress is being made withthe Port Alfred Railway, and 
the lofty cantilever viaduct is fairly advanced for the 
opening in August, when Mr. Elliot Cooper, C.E., intends 
to be present. The locomotive ‘‘ Korrie” (30 tons) now 
runs on the city side, up the Belmont Valley. 

The heavy shipment of Caspian earth oil to Birken- 
head, and the extended use of astatki in boilers, has 
suggested a trial of it at Kimberley, to test its relative 
economy with coal. No petroleum has yet been struck in 
South Africa, but no boring worth naming can be quoted, 
and the Government machine is rusting in parts unknown. 
This port has completed the construction of a splendid 
6-in. borer, which we have seen tested, and by its aid we 
shall inaugurate a process of diagnosis for water and 
minerals, following the lead of Moses and the ancients, 
who drilled deeply through porphyry and syenite in 
Arabia, Nubia, and Abyssinia; a French engineer has 
lectured on these works executed some thousand years ago, 
and by humble imitation we design to create oases, ease, 
and plenty in sundry places; for already a number of 
examples exist where travellers are amazed by fertility 
and viridity in the midst of stony soil and sterility. 


‘* F’en flinty rock the bounteous fountain yields, 
Snatching from drought the weapon that she wields, 
Creating groves where erst was arid ground, 

And giving food and shade to all around.” 


The plough and the spade are the great weapons of the 
farmer, but he must be backed up by the potent mammoth 
drill, then all will be well, and with joy shall we draw 
from the wells of salvation. 

In a short time our large steam mill will begin grinding, 
and wheat is expected from Calcutta and Chilé. Mr. 
Smith, architect, of Port Elizabeth, planned this fine brick 
building, which is fitted after the fashion of the ‘‘ Wash- 
burn” at Minneapolis. When in full blast, it is hoped to 
stop flour imports from the Cape and Adelaide, which are 
a scandal to the colony, so famous for its superb wheat. 
We have even had cargoes of Persian wheat, from 
Bushire, where a peculiar system of irrigation is practised 
by shafts and connecting drifts, the peasantry renting the 
water. These wells extend for miles over the plains, and 
are described in the book of Dr. Wills. In Kaffraria 
ensilage is coming into vogue, and engineers are erecting 
American ram pumps with satisfactory results. Yankee 
wind engines are also multiplying and rescuing farmers 
and stock from recurring poverty and privation. In fact, 
we are slowly moving to the music of science, as swans 
sail the stream, and in time may smile on lush meadows, 
which yet area dream. Several spacious silos have also 
been filled in the Free State and Natal. 

We do not know if ostriches have been tried with 
ensiled forage, but it will no doubt be acceptable to them, 
as to angoras and sheep, whose fleeces are much influenced 
by diet and fencing. Of the latter a large mileage is being 
erected, and is found to check disease and depredation, 
from which we suffer heavily and helplessly. If the 
natives would rear angoras instead of common goats, the 
output of mohair might soon be doubled. The breeding of 
swine has been proposed, so as to stop the importation of 
hams and bacon, as the pig thrives well about Queens- 
town. At the present, colonial raisins are a drug in the 
market and should be sent to Europe. The sample is 
excellent, and the dry fruit trade is in its infancy. Atten- 
tion is given to camels for the new gold fields, and the 
hybrid bisons in Manitoba may induce a rich farmer to 
import a bison bull. The inertia is, however, colossal and 
almost pyramidal, and a decadeis lost incoming to decision. 
Scotch prudence about “‘saxpence” is beaten out of sight by 
the prejudiced Dutch, who hoard goldand live penuriously. 
They not only need their acres but their blood irrigating, 
instead of moving in a vicious and exhausting circle. 
Only by engineering enterprise can light, leading, and 
reformation reach them, to bring them within the pale 
of progress. When Bessemer steel is made in the Free 
State sparks will scintillate, and awaken the pilgrim 
fathers. Close to Maritzburg, Cornishmen have opened a 
copper mine, by three shafts, and the value is rated at 
half a million. 

This gratifies Natalians, whose miserable and costly 
railway causes them deep discontent, with anathemas on 
Crown agents and others, who endorsed iron viaducts 
now calling for demolition. The cost of the railway was, 
however, nearly 12,000/. per mile, yet until reconstruc- 
tion, it cannot be worked profitably. 

Occasionally elephants have damaged our railways, and 
recently they have marched in large troops over farms, 
breaking fences, and emptying small dams. Impunity | 
makes them bold ; but thes are not so adventurous as | 
their fellows at Coventry and Highgate. Leopards are | 





pearl has been found at our port, and as’oysters’can be 
dredged on this coast up to Sofala, where a pearl fishery 
has flourished, it is possible that exploration may lead to 
discoveries of *‘ pearls of great price,” as in the Australian 
and Californian littorals. A screw tug from Genoa, 
having come out here in 150 days, and being quite super- 
fluous, the Italian owner, Guiseppe Giri, may try this 
trade, as he recently dredged a small bit of red coral in 
the bay, and white coral grows wellin Durban Bay. The 
growth of the colony has recently been well described in 
an illustrated book, published at Grahamstown by the 
editor of the Star, Mr. G. Sheffield. 

A third edition is called for this ‘‘ Story of the Settlers” 
who founded the ‘ City on the Hills,” which has two fine 
towers showing illuminated dials like those at Maritzburg 
and Durban, all supplied by the well known _horologists, 
Gillett and Co., Croydon. Durban is spending 60,000/. 
on water works and drainage, and her harbour engineer, 
Mr. Innes, makes notable progress in clearing a port fit 
for the reception of ironclads. Our harbour works are 
nearly completed, but unhappily please nobody, their 
only merit being solidity. At the same time no provision 
has been made to attract vessels needing repairs or inspec- 
tion, and the s.s. Rhosina has brought out an iron mast 
80 ft. long for a Dutch ship. Our water supply is splendid, 
but no floating dock is found, as at Valparaiso, where 
some of our citizens have resided. We have full plans 
of the ports of Adelaide and Brisbane, entered by 
ocean steamers, but persistent obstruction has debarred 
the modern dredger from operating on our bars, which 
the engineer vainly dreams can be removed by freshets 
and artificial currents. This, in the face of steady dessi- 
cation and destruction of trees, excites contempt from 
colonists ; and they would be glad to sever the connexion 
after many years of wasted money and effort. The explo- 
sion at Sunda may be closely associated with the torrential 
rains reported from [beria, California, and Algeria, but we 
are denied such gifts of nature here; and in Albany the 
farmers are driving herds of cattle towards the Transkei, 
to save them from drought. Brown’s ‘‘ Hydrology of 
South Africa,” shows the main cause of this chronic evil, 
and until ‘‘ afforestation and irrigation” are our watch- 
words, and indissolubly associated, South Africa cannot 
march in the van with the glorious sister triad of Aus- 
tralia, Zealandia, and Tasmania. 

Yours, &e., 
P. FRANCE. 
Algoa Bay, May 12, 1884. 

P.S.—The sunk State of Florida was known here as 

the Queen Margaret, and is regretted. 


THE COBDEN FREE BRIDGE, 
SOUTHAMPTON. 
To THE EpIToR OF ENGINEERING. 

Str,—I presume that one object of inserting detailed 
drawings of bridges and other structures in your journal 
is for the purpose of inviting discussion and facilitating 
criticism. I would, therefore, submit a few remarks upon 
Mr. Woodall’s bridge, illustrated by you at page 6, 
vol. xxxvii. (date, January 4, 1884). You there speak of 
the main girders as being “ ordinary lattice girders,” 
presenting ‘‘ no peculiarity of construction.” After careful 
inspection of the drawings and perusal of the description, 
Iam constrained tu say that these girders are by no 
means of ordinary type, and that they present several 
very debateable peculiarities of construction. 

Firstly. They are very shallow, the depth being only 
one-thirteenth of the span. This is certainly not econo- 
mical of material. In an experiment made here some 
time since, two model girders of rivetted iron were tested 
to destruction, one had a depth of one-fourteenth span, 
the other a depth of one-seventh span. They contained 
equal amounts of iron, but the deeper girder carried 
nearly double as much as the shallower one, and this is 
just what calculation leads us to expect. American engi- 
neers are well aware of this fact, and by making their 
girders deep, secure great strength with but a small 
quantity of material. English engineers, on the other 
hand, tend for some unexplained reason to the opposite 
course, 

Secondly. The top member of Mr. Woodall’s girder has 
length equal to fifty times it breadth. It will, therefore, 
act as a long column, and should have been designed as 
one. As itis, it has been made a duplicate of the lower 
member, and is therefore not much more than half its 
proper strength. It is usual to check long column action 
in top members of girders by erecting massive vertical 
stiffeners upon the, ends of the cross girders. Two such 
stiffeners with the connecting cross girder form a rigid 
frame corresponding to three sides of a rectangle, and if 
properly designed are effective in preventing lateral buck- 
ling of the top member of the main girder. Such vertical 
stiffeners do occur in Mr. Woodall’s girder, but unfor- 
tunately they have no connexion with the cross girders, 
and are therefore utterly useless for the purpose re- 
ferred to. 

Thirdly. The ends of the girders are massive plated 
structures out of all proportion to the load they have to 
bear. The last tension diagonal has a net sectional area 
of about 8 square inches on the assumption that it is 
double. The end vertical has to bear a compression of 
about two-thirds the magnitude of the tension on the ten- 
sion diagonal. An area of 5 square inches should be 
sufficient if of proper form. But the end pillar really has 
a section of more than 25 square inches. Surely this is a 
great waste of material. 

Fourthly. The terminal compression diagonal consists 
apparently of two flat bars 6} in. by ? in. by 8 ft. long, 
connected together at the ends and at two intervening 
points only. The stress on them I make to be 34 tons. 


constantly poisoned or shot, and are erroneously called | Here again I should apprehend buckling under heavy 
In most girders this part is made of T or angle 


tigers, which animals never existed in Africa, A small ! loads. 








iron, and thus possesses lateral stiffness. The end ten- 
sion diagonal is marked as 64 by 33, but as calculation 
shows that the tension on it is no less than 29 tons, or 
nearly 8 tons per square inch on its net section, I presume 
it is double, though there is nothing in the drawing to 
show this. 

Fifthly. There are a number of vertical bars 4in. by 
4in., connecting the top and bottom of the girder. What 
use these are I am at a loss to divine. They are utterly 
useless as pillars and can render no assistance as lateral 
stiffeners. They render the structure a ‘“ redundant 
frame,” nen ed the calculation, and rendering the 
stresses on the diagonals uncertain. 

Lastly. The number of different sizes of iron used is 
very remarkable. The most infinitesimal and unpractical 
gradations occur. We have 6} by 43, 64 by ?, 54 by 4%, 
&c. <All this complicates construction and increases risk 
of error. Half as many sizes would have been ample. 

It has been our practice at this university to test prac- 
tically the strength of iron models of girders, and I for- 
ward particulars of these experiments by mail. You will 
not fail to note that the Southampton girders reproduce, 
in a singular manner, the peculiarities of the most defec- 
tive model we have tested. From the experience of those 
tests I donot think there would be the slightest difficulty 
in making girders at least 50 per cent. stronger than Mr, 
Woodall’s with the same amount of metal, half az 
many different sections, and two-thirds as much rivetting, 

Yours truly, 
W. C. Kernot, M.A, 

The University of Melbourne, February 15, 1884. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull. The Increased Consumption of Water. — At a 
meeting of the Hull Water Works Committee, Mr. Max- 
well (the engineer), reported that the last fortnight had 
been an extremely heavy one for water consumption— 
95,000,000 gallons—the largest quantity ever pumped in 
fourteen days, for street and garden watering had taken a 
large extra supply. His report showed a daily average 
consumption of fully 6? million gallons. The wells had 
been able to supply that increased quantity, but with 
practically no margin. To enable them to take sufficient 
water into the reservoirs at night to eke out the supply 
during working hours of the day he had had to reduce the 
night pressure, but so far as yet no complaints had 
been made of inconvenience therefrom. The water 
level in the shafts had varied from 7 ft. to 11 ft. during 
the fortnight. The demand for water would not be greater 
that it was at present for this season, but with long con- 
tinuance of dry weather the supply might still fall off, 
and he was having two auxiliary pumps made to go down 
the bores on the spring bank, so that they could reach water 
at 25 ft. lower level than they could pump from at spring- 
head. The question was raised by Mr. Duncan as to 
whether they should not take water for the streets from 
the doeks. 


Miners’ Strikes.—The dispute between the Stanton Coal 
and Iron Company and their employers, still remains un- 
settled, the men employed at the Butcherwood and Silver 
Hill Collieries remaining firm to the resolutions passed 
at the first meeting after the strike, namely, ‘‘ that they 
should not return to work unless the masters conceded to 
their proposal to work as they have been accustomed to 

” At Pinxton, at the works worked by the Pinxton 
Company, notice has just been given to the smiths, 
joiners, and wagon repairers, that until further notice 
they are not to work pe a on Wednesdays or Saturdays. 


The Hull and Barnsley Railway Directorate.—Mr. J.S. 
Forbes, chairman of the London, Chatham, and Dover 
Railway Company, and of the Metropolitan District 
Railway Company, and Mr. S. Swarbrick, late general 
manager of the Great Eastern Railway Company, have 
joined the Board of the Hull and Barnsley Railway Com- 
pany as managing directors. 

The Bradford Tramways.—The Bradford Tramways 
Committee have decided that the Manchester road 
tramway shall extend to Bankfoot, and that the town 
terminus shall be at Salt monument. 








Tue ConpE p’Ev.—The whole extent of the Conde 
d’Eu Railway—75 miles—in the province of Parahyba, 
Brazil, constructed by Messrs. Wilson, Sons, and Co., 
Limited, was successfully opened for traffic on the 4th 
inst., before contract time. 


Tue Nationat Line.—The steamer Egypt, of the Na- 
tional Line, has been supplied with four new cylindrical 
steel boilers, has a pressure of 80 1b. of steam. A new steel 
shaft has also been fitted. A centrifugal pump has been 
put in which will pump 1200 tons of water per hour, 
and a new steel-bladed propeller has taken the place of 
the former one. The horse-power has been raised from 
3000 to 4000, and a recent trip from Queenstown to 
Sandy Hook was made in 8 days 22 hours, with a best 
day’s run of 347 miles. 

A New QUEENSLAND DrREDGER.—A contract has been 
entered into by the Qeensland Government by Messrs. 
J. Walker and Co., of Maryborough, for the firm to con- 
struct a sister dredge to the Saurin, recently built by 
them, the only difference between the two crafts being 
that the new one will have a ladder 10 ft. longer, and will 
consequently be able to dredge deeper. The contract 
price is 30,630/., and the dredge is to be completed in 
twenty-one months under a penalty of 20/. per day, 
which, it is understood, is to be enforced, if the time 
allowed is exceeded. 
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PUBLICATION OF SPECIFICATIONS. 

AccorpineG to the new Patent Law, the complete 
specification of an invention has to remain open to 
public inspection for two months prior to the grant 
of letters patent, to give interested parties the 
opportunity of opposing. This provision is in itself a 
sufficiently objectionable one, supposing the specifi- 
cation to be merely open to inspection at the Patent 
Office. In practice, however, the authorities are 
going much further. A complete specification, 
having been lodged, is referred to an examiner, and 





when he has reported that it complies with the pre- 
scribed conditions, it is ‘‘ accepted,” the acceptance 
is advertised, and the specification is not only opened 
to public inspection, but is actually printed in Blue 
Book form, so that copies of it may be purchased 
for a few pence before the patent is granted. Now it 
is pretty well known that many unscrupulous persons 
are in the habit of dabbling in patents, and the faci- 
lities now afforded for cooking up cases of opposition 
are likely in many cases to offer a strong inducement 
to persons of this class to make an attempt to levy 
black mail. It is true the grounds on which oppo- 
sition may be entered, are limited ; but they are 
sufticiently comprehensive to cause anxiety. The 
opponent may allege that the applicant obtained 
the invention from him, or from a person of whom 
he is the legal representative ; or that the inven- 
tion has been patented in this country on an appli- 
cation of prior date; or the opposition may be 
based upon the ground of an examiner having re- 
ported to the Comptroller that the specification 
appeared to him to comprise the same invention as 
a specification bearing the same or a similar 
title, and accompanying a previous application. 
Perhaps little danger is to be apprehended from 
opposition on either of the two latter grounds, 
except in a case where the applicant belongs to 
the class whom the framers of the Act pretended to 
especially serve by the new law, viz., inventors of 
small means. ‘To such a one, opposition, however 
unfounded, would often be fatal, because of his 
inability to incur the costs incidental to a successful 
contention with it. When we come to consider the 
primary ground of opposition, viz., that the appli- 
cant has obtained the invention from the opposer, or 
from a person of whom he is the legal representative, 
the ‘dangers that beset the inventor’s path appear 
somewhat alarming. Opposition in the dark cer- 
tainly had its drawbacks. Questions of extreme 
importance of nicety requiring an expert mind of 
a high order for their solution, had frequently to 
be determined by a law officer not only wanting 
in the requisite technical knowledge, but also un- 
provided with sufficient evidence. Usually the 
opposer was aiming at something as to the precise 
nature and extent of which he was ignorant, be- 
cause he had not seen the provisional specification ; 
the law officer also had to take much for granted, 
seeing that the provisional specification was often 
vague, and that the applicant could put his own 
interpretation upon it. But the inconveniences 
attending the old practice were not such as to 
justify the contrary extreme into which we have 
now drifted. It would not have been difficult to 
provide a medium course of procedure such as was 
indicated by the Institute of Patent Agents. As 
matters now stand, an applicant is called upon to 
disclose all he knows, for his specification will 
be rejected, if deemed insuflicient, and after 
full information has been wrung from him, it 
is printed and published broadcast, so as not 
only to allow of, but actually strongly to invite, 
opposition. This may be entered by interested 
manufacturers who fear competition, and may 
succeed from no other cause than the unfor- 
tunate inventor’s poverty; thus he may fail to 
secure a patent, although fairly entitled to one; 
and, still worse, his chances of obtaining patents 
in other countries will have been destroyed by the 
reckless publication of his description, for it is to be 
remembered that in many countries the right to a 
patent may be destroyed by a printed description, 
whereas the like effect would not result from mere 
opening to public inspection in this country, of a 
written document. Lastly, if an opponent alleges 
that he made the invention (of which, of course, he 
will be able to give a full description in his own 
form), how is the applicant to disprove the asser- 
tion? It is true the onus of proof will rest upon 
the opponent ; but when a person is unscrupulous, 
and prepared to make false allegations for purposes 
of gain, the chances are that he will not find it im- 
possible to obtain the assistance of others equally 
unscrupulous. Instances of this kind have not 
been altogether unknown in connexion with patent 
matters. 








THE STEAM ENGINE MAKERS. 

Tue fifty-ninth annual report of the Steam 
Engine Makers’ Society is a handy volume of 288 
pages, 256 of which are devoted to branch accounts, 
and 32 to introductory matters, tables, and a gene- 
ral review of the progress and present state of the 
Society. The report says: ‘‘ It is with some satis- 
faction that we submit the fifty-ninth annual report 





of the Society, as its pages will show, notwithstand- 
ing the fluctuations of trade in the year that has 
passed, that the cash balance is decidedly in our 
favour, and that the association has been a success.” 
After alluding to the decline in trade towards the 
end of last year, and the consequent strain on 
the funds, it adds: ‘‘It can only be a matter for 
congratulation that we have so fair a balance to the 
Society’s credit after all legal claims have been met. 
The duty of recording a success is at all times plea- 
sant, and in the present instance it is enhanced when 
we look back and consider the years of seriously 
depressed trade from 1877 to 1881, which absorbed 
all our income, a great part of our capital, and 
extra contributions in addition. Since 1881, how- 
ever, it has been our privilege to submit annually 
an improved cash account, and, for 1883, we can 
safely say that, all things considered, our financial 
records are satisfactory, and the statements con 
tained in this report must give increased confidence 
to members as to the Society’s stability.” 

The number of branckes is 89, showing an 
increase during the year of one only. But the 
number of members show a net increase of 171, 
after allowing for deaths and exclusions ; the total 
number being for 1882, 4591, and at the close of 
last year, 4762. One of the branches is in New 
York, and one in Canada, at Montreal; the 
former had 51 members, seven having migrated 
during the year, out of the total of 58 returned ; 
and the latter nine only ; making a total number of 
members out of the United Kingdom of 60. 

The net income of the Society, during 1883, 
was 9870/. 6s. This amount was made up as fol- 
lows: Contributions, 8339]. 16s. 8d.; entrance 
fees, 2631. 6s. ; fines, 321. 15s. 3d. ; annual reports, 
rules, cards, emblems, lists, &c., 145/. 17s. 2d. ; 
accidental fund, levies, 4001. 6s. 3d.; levies to 
benevolent fund, 107/. 17s. 1ld.; levies to the 
contingent fund, 284/. 10s. 3d.; levies to the 
auxiliary fund, 901. 17s. 9d.; bank interest, 
1691. lls. The remainder consists of money re- 
turned, repaid deficiencies, overplus unaccounted 
for, &c. 





The total expenditure was 8797/. 9s. 2d. The 
principal items of expenditure were : 

Out-of-work benefit, travelling, &c. 196912 « 
Sick pay and doctor’s fees ... .. 2575 9 0 
Superannuation allowance ... 1343 6 4 
Funeral allowance 695 0 0 
Accident benefit 400 0 0 
Benevolent grants ... Be, “as 47 3 4 
Contingent benefit (strike pay, &c.) 125 10 10 
Total aie ua 7156 2 2 

Besides which the sum of 67]. 13s. was granted 


to theirown and other trades, so that the actual 
total thus expended was 7223]. 15s. 2d. There was 
an increase of out-of-work allowance of 4211. 12s. 6d., 
and of sick pay of 280]. Os. 1d. There was a de- 
crease in the amount paid as superannuation allow- 
ance, of 51l. 19s. 8d., but this is more than ac- 
counted for by the death of the previous general 
secretary, whose retiring allowance of 2/. per week, 
paid for nine years, relieves the fund to that ex- 
tent. There was also an increase in funeral allow- 
ance of 301., accident benefit of 70/., and strike pay 
of 351. 5s. 6d. 

The cost of management may be summarised 
thus : 


Sa ¢€ 
Salaries: General, and 89 branch se- 
cretaries wa oat a .. 44618 6 
Salaries : Treasurers, and 89 branch 
treasurers ae nee _ .. 10611 2 
Auditors : General officeand branches 46 9 6 
Trustees : General officeand branches 1517 0 
Sick stewards salaries ... 79 6 «+5 
Other branch officers... oss -.- 110123 3 
Executive council, committees, and 
delegations ; aad a - 9 8 6 
Printing and stationery (inclusive of 
reports) aa aa os . 22710 2 
Rent of office and club-rooms (inclu- 
sive offuel, gas, rates, cleaning, &c. 212 2 0 
Lodges and oftice property, purchased 
and repaired ... as ae -. W226 
Postages, parcels, telegrams, money 
orders, &c. ... ne ees } 8916 5 
Sundries and gratuities es ee 6 6 3 
Law expenses Pe 110 
Total . 1519 1 2 


The remainder of 5/. 12s. 10d. was made up of 
deficiencies and cash returned. But from the total 
amount of 1519/. 1s. 2d.. must be deducted the sum 
of 1451. 17s. 2d. income from reports, rules, emblems, 
&c.; so that the net cost of management was 
13731. 4s. The cost of sick stewards also is part 
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cost of sick benefit ; but, inclusive of this, the total 
cost was on the averge about 6$d. per member for 
the year. But the amount varies in the branches 
from 12s. 3d. per member, the highest at Worcester, 
to 53d. at Warrington. 

The general oftice accounts, though included in 
the above, are separately itemised. From these, 
it appears that the total income of the executive 
council was, inclusive of balance, 787/. 9s. 3d. 
The expenditure consists of secretary’s salary, 1561. ; 
payments to the executive council for time, travel- 
ling, and expenses, 65/. Os. 10d.; rent, fuel, gas, 
rates, cleaning, &c., 71l. 14s.; and delegations, 
191. 9s. 10d. The remainder consists of payments 
for printing, stationery, postages, &c. 

The cash balance at the end of the year was 
11,1411. Os. 9d. This amount is under four separate 
heads, as follows: Benevolent fund, 310]. 17s. 2d.; 
contingent fund, 582/. 1s. 7d.; auxiliary fund, 
145l. 7s.; and general fund, 10,102/. 15s. These 
figures show an increase over 1882 of 10721. 16s. 9d. 
The arrears due amounted to 8071. 16s. 8d. ; so that 
inclusive of this asset, and of branch and oftice pro- 
perty, the total work of the Society exceeds 
12,000/. 

The death roll gives a list of 55 members, and 
33 members’ wives deceased during the year ; lung, 
chest, and heart disease carried off the larger pro- 
portion. But the average age at death was exceed- 
ingly high—leaving out two who died of typhoid 
fever—the lowest on the list was 32, the highest 
being 814 years. The general average was: Men, 
60; women, 47. The total admissions were 404, 
the exclusions were 161.. The admissions were 
fewer than in 1882 and 1881, by 17 and 13 respec- 
tively, but exeeeded those of each of the six pre- 
ceding years. 

The aggregate totals for the last 12} years—1872 
to 1883 inclusive—are thus summarised : 


£ s. d. 
Total income ... 109,768 16 6 
»» expenditure 104,943 17 0 
The payments were as follows : 
£ d. 
Unemployed and travelling reliefs 34,065 13 2 
Sick benefit ... . 24-654 . 2 
Superannuation allowance... 10,461 0 
Accident benefit... a -. «6 0 0 
Funeral allowance ... 7,619 16 4 
Benevolent grants (19 years) 1,202 0 0 
Grants to other trades : 67 13 0 
Contingent benefit (disputes, &e. ) 2,336 13 5 


Total 83,257 15 1 
A considerable amount of space in the report is 
devoted to the state of trade and its fluctuations 
during the last forty years. From atable on page 18 
it appears that the value of steam engines exported 
was as follows : 


In 1840 —294,148/., and of other machinery 298,917. 
1850 429, 9 a Pe Ps 618, 1897, 
1860 1,238°333/., s : 2,599, 488. 
1870 1,997,523/., “i ra 3,295, 75C1 
1880 2,786,449/., 2 a 6,477,0671 
1883 4,318,508/., fa ni 9,125,0761. 


These figures are regarded as encouraging, show- 
ing as they do that foreign competition has not 
materially injured the engineering trades of this 
country. 





THE WEATHER OF MAY, 1884, 
May has presented the British Isles with samples 
of weather, cold and hot, wet and dry, windy and 
calm, whirl-storms and thunderstorms. On the whole 
the temperature has been less than the normal value. 
teferring to extreme positions to which the Isle of 
Man is central, the mean atmospheric pressure and 
temperature v were as follows: 











| | [ 
ioe | Mean Difference | ,,Mean | Difference 
Positions. | pressure. | from Normal.| — from Normal. 
in. | in. | "deg | deg. 
North 29.77 below 0.14 | 46 below 1 
South 30.03 | above .03 53 ae | 
West 29.87 | below .08 52 above 1 
East 9.95 | , 1 | 51 | nil 
Central 2.91 | 3, 04 | 50 | below 1 





The distribution of rain is shown roughly by the 
following statement : 














| 
Places. | Rainy Days. | Amount. rom Noma 
| | in. n. 
Sumburgh .. -| 22 3.51 above 1.99 
Seilly . : 10 | 1.34 | below 0.39 
Valencia | 18 3.31 above 0.40 
Yarmouth 13 0.94 | below 1.00 











In the north district, atmospheric pressure was 
the most below the normal, and the rainfall was 
frequent and excessive. In the south district the 
pressure just exceeded the normal, rain seldom fell, 
and the amount was small. The east district has a 
very deficient rainfall, the west had a slight excess 
of rain. The resultant of the daily general direc- 
tions of the winds is S. W. byS., the normal for 
the month being about W.S.W. The lowest baro- 
meter reading, 28.9 in., occurred in the north on 
the 3rd; the highest 30.5 in. in the east on the 
22nd. 

Temperature was as low as 25 deg. at Oxford on 
the 21st, and as high as 85 deg. at Penrith on the 
24th, having there been 38 deg. in the morning, 
rising 47 deg. in about twelve hours. This sudden 
rise of temperature was experienced in many places, 
and the wet bulb thermometers showed the air to 
be very dry. The wet bulb at Penrith at the time 
of maximum heat only rose to 58 deg. This was 
decidedly the finest day of the month. At London 
temperature rose to 81. At 8 a.m. Liverpool was 
already 63 deg., while Wick had only 47 deg. The 
contrast of temperature between the 25th and 24th 
was striking. The maxima over England on the 
25th were as low as 57 deg. to 65 deg., though on 
the 24th they ranged between 72 deg. and 85 deg. 
On the llth temperature rose at Baw trey to 83 deg., 
and at Cambridge to 79 deg. 

From the Ist to the Gth, the barometer ranged low, 
especially in the north. Brief intervals of clear 
sky alternated with heavy showers and thunder- 
storms—that over England on the 5th, severe. 
From the 7th to the 13th the weather was very 
variable, from cool and cloudy to fine and warm, 
with thunderstorms on the 6th and 12th. From 
the 14th to the 19th the weather was dull and rainy 
in Scotland and Ireland, clear and dry in England. 
From the 20th to the 3lst barometers ranged above 
30 in., with dry weather and easterly winds; fine 
warm days, clear cold nights; lightning in places 
on the 20th, 23rd, and 24th. The month went out 
with cold dull weather and east-north-easterly 
wind. East England appears to have had clear sky 
on 14 days, north Scotland on 4 only. Ireland had 
15 overcast days, east England only 4. According 
to these figures England should have scored the 
most sunshine, Ireland the least, and this was the 
case. The duration of bright sunshine, estimated 
in percentage of its possible duration, for the four 
weeks ending the 26th, was, for these islands gene- 
rally, 40, the Channel Isles 55, east England 50, 
central England 45, north-east England 43, south 
and south-west England 42, north-west England 41, 
north and east Scotland, also south Ireland 34, west 
Scotland 33, and north Ireland only 26. 








THE WOLVERHAMPTON FINE ARTS 

AND INDUSTRIAL EXHIBITION. 

Tus Exhibition, of which we made brief men- 
tion in our number of 16th inst., was duly opened 
by the Lord Lieutenant of the county on Friday 
last, and presented, in addition to the works of 
art, a very fair display of hardware and machinery. 
Most of the latter is shown at work and many of 
the exhibits, if not altogether novel, are of a 
very interesting description. The industrial collec- 
tion is placed in a series of temporary buildings 
that have been erected on some unoccupied land in 
the centre of the town. These structures are of 
brick and iron and are very substantially con- 
structed, considering they will all be demolished in 
five months’ time. when the Exhibition will be 
closed. The electric light will form a promi- 
nent feature in the Exhibition, but at the time 
of writing the arrangements are by no means 
complete. However, when it is finished, it 
promises to be a very brilliant and tasteful display. 
The Industrial Section is to be lighted by a large 
number of Swan lamps. These are suspended from 
the roof in irregular lines by wires of varying 
lengths. From their profusion and the picturesque 
irregularity with which the lamps are hung they 
promise to present a most brilliant and charming 
display. In making their arrangements for the 
electric light the executive has been fortunate in 
having Messrs. Parker and Elwell, of Wolver- 
hampton, on the spot. This firm has taken the 
matter up with considerable spirit, and has pro- 
vided four dynamo machines, each of which will 
be able to light 250 lamps. The power will be sup- 
plied by two Robey semi-portable compound 
engines, capable of working up to 200 indicated 
horse-power, These engines were arriving on the 


opening day, and one of them, in spite of all efforts 
to move it, sturdily maintained its position, right in 
the path of the inaugural procession. Upon enter- 
ing the building set apart for the machinery exhibits, 
the first stand ‘to attract attention is that of Messrs. 
E. Wilson and Co., of Macclesfield. This firm 
exhibit a hand loom, apparently of ordinary 
construction, by means of which an operative 
was producing some gaily coloured silk hand- 
kerchiefs. This of course formed one of the main 
centres of popular attraction in this department. 
Adjoining this is an interesting exhibit by Messrs. 
H. and H. Southwell, of Bridgenorth. It consists 
of a power loom used for producing Royal Ax- 
minster carpet, and a bobbin threading machine 
used in connexion with it. The loom, we believe, 
is of American origin. It has been in use in 
England for a short time, but, so far as we are 
aware, has not before been publicly exhibited. The 
principal novelty lies in the arrangement of bobbins, 
These are of the same length as the loom is wide, 
and are hung in a chain above. They are each 
brought down to the work in turn by means of a 
pair of holders, and are replaced in the chain by 
the same holders after having supplied their contri- 
bution to the work. The pile i is cut by means of a 
straight-edge cutter, which comes forward from the 
back, and which is traversed by a rotating cutter 
advancing from the front, the action being similar 
to that of a pair of shears. The pattern being 
worked at the time of our visit required 250 bobbins, 
but we are informed that as many as 400 bobbins 
are sometimes employed. 

Mr. Samuel Platt, of Wednesbury, shows a good 
collection of shafting, pulleys, and plummer blocks, 
and in addition to these there is shown a small 
machine for cutting tubes, round iron, brass, or 
copper. A revolving cutter is worked by suitable 
gearing, the tube being placed on a couple of rollers. 
The latter are interchangeable, and the frame is 
adjustable, so that any sized pipe or rod can be cut 
from jin. up to 4in. On the same stand there 
is exhibited a noiseless bolt screwing machine. It 
has three pulleys which are driven by two bands, 
one of them crossed. The reversing is effected by 
raising the end of a lever placed in front of the 
machine. The gear is retained in the desired posi- 
tion by means of a weight suspended from the 
lever. Smoothness of running is obtained in conse- 
quence of there being neithergeared wheels or clutch. 
Mr. Platt also shows a number of photographs of 
machines of his manufacture. Amongst these was 
a machine for cutting off iron in two places for use 
in nut, bolt, rivet, or chain making. A milling 
machine for cutting grooves in taps ; a bright nut- 
shaping machine, and a four spindle vertical nut- 
tapping machine, in which the spindles are brought 
down by weights, and are raised by foot-levers. 
Messrs. Hunt and Milton, of Ozell-street North, 


Birmingham, show engine and boiler fittings, 
: : ‘ni 
hydraulic gauges, valves, cocks, &c. They also 


show a cylinder lubricator known as ‘‘ Noble’s 
pulsating cup.” The amount of lubricant passed 
is regulated by means of a loose valve placed in the 
lower chamber of the cup with a top and bottom 
seating. The steam pressure in the cylinder forces 
the valve upward, closing it to the top seating, and 
allowing the oil that has accumulated to flow 
through. When the pressure is relieved the valve 
falls by its own weight and more oil gathers which 
passes into the cylinder in turn. The quantity of 
lubricant to be supplied at each filtration, is regu- 
lated by altering the distance between the seatings, 
and so regulating the lift of the valve. On this 
stand is also shown an expansion box with corru- 
gated sides made without seam from a piece of solid 
copper. Amongst the fire-brigade fittings is a hose 
coupling designed to couple hose without the use 
of wire. At the end of the coupling is a raised 
bead over which a cap fits, gripping the hose and 
making a joint. This firm also supplies the hand 
fire-pumps placed in various parts of the Exhi- 
bition. 

Messrs. Crossley Brothers, Limited, of Man- 
chester, will have an interesting exhibit when their 
display is complete. At present they only show a 
small half horse-power Otto gas engine. This how- 
ever was supplying power for a Parker and Elwell 
dynamo which was running twelve 80-candle Swan 
lamps, in conjunction with a Parker-Elwell Planté 
dynamo. As an experiment the engine was several 
times started by means of the accumulated power 
acting through the dynamo. Messrs. W. M. Ward 
and Co., of Tipton, show a dwarf foundry mill for 





mixing ‘facing sand and grinding loam; an 8 ft. 
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pan crushing mill especially made for crushing bull- 
dog or pottery ores; a mortar mill with friction 
rollers, on which the pan revolves ; and a pan for 
mixing sand, &c. The British Gas Engine and 
Engineering Company, Limited, of Queen Victoria- 
street, E.C., have two examples of Atkinson’s gas 
engine on view ; one of these drives a line of shaft- 
ing working an adjoining boot factory. Messrs. 
F. H. Lloyd and Co., of Wednesbury, have a fine 
collection of Siemens-Martin steel castings. These 
would have appeared to greater advantage, had more 
space been allotted to their display. They consist 
of railway, tramway, and colliery wheels, cast-steel 
points and crossings, helical spur-wheelsand pinions, 
and a large number of other articles. On this stand 
is also shown examples of Lloyd’s open end spray 
tuyere, which, we believe, has to a great extent 
superseded the close water tuyere in the South 
Staffordshire district ; although, possibly for want 
of a wider notoriety, it is seldom met with in the 
north. The most noticeable exhibit on this 
stand, and in many respects the most noteworthy 
feature in the Exhibition, is the large coil of iron 
pipe to which we made reference in our former 
notice of this Exhibition. It is to form the main 
coil of a Herreshotf boiler, and is one of a set 
of six ordered by the Castle Steel Works of Mil- 
ford Haven, for use in a small fleet of steam 
trawlers this firm is building. Messrs. Lloyd and 
Co. also show fractures of various grades of steel of 
their make, samples of tool steel, tuyere coils, and 
an interesting collection of photographs. 

Messrs. Lee, Howl, Ward, and Howl, of Tipton, 
have a large collection of pumps, gasfitters and 
plumbers’ tools, and small machinejtools. Amongst 
the former there is a neat design of double-acting 
pump fitted on a horizontal wall plate. This has 
been designed specially for export, and the parts 
are all fitted, so that they cannot be put together 
wrongly, each piece only fitting into its distinctive 
place. The valves, which are of leather, are easily 
accessible, and the whole is well and simply de- 
signed. The same leather that makes the joint 
also forms the joint for the valve box cover. 
A pump suitable for contractors or domestic use, 
made entirely of wrought iron, is shown. This is 
noticeable on account of its lightness. The same 
pump is shown mounted on a telescopic tripod. 
One or more handy bench drills are exhibited by 
this firm. One of these is fitted with a very 
simple but effective automatic feed action. A 
pin in the back of the driving wheel, strikes 
a bent lever and gives a ratchet feed. Another 
machine has a lever feed which would be handy for 
quick light work. Both a table and vice are fitted 
to these drills and are readily interchangeable. A 
double-geared drill arranged for hand or power has 
a pedestal which can easily be removed supposing 
larger work than usual is required to be done. 

Messrs. Charles Akrill and Co., of West Bromwich, 
exhibit a stand of seven chilled rolls. An ordinary 
Statfordshire sheet roll of 20in. diameter and 3 ft. 
Sin. long, is first shown. Below this is a roll such 
as used in the north, 24in. in diameter and 4ft. long. 
Such rolls as the latter are not often seen in the 
Staffordshire district where the mills are not 
generally so large and strong as in Yorkshire. 
There appear to be signs, however, that the Mid- 
land iron manufacturers are awaking to the great 
advantages of the larger and heavier plant, and 
before long it is to be hoped that we shall see at 
least one or two examples of works fit to compare in 
point of efficiency with those of the north and north- 
east. Midland firms have too often to bring the 
heavier plates required for bridge and girder work 
from other districts. Both the above rolls, how- 
ever, are quite eclipsed by one of 31 in. diameter 
and 9 ft. 4in. long in the barrel. This is one of a 
set of three which is to be exported to Central 
Austria, where the trains will be used for rolling 
heavy sheets. The finished weight is 13 tons, 
about 1 ton 6 cwt. having been turned off from the 
rough casting The whole of the three rolls for this 
mill were, we are told, cast without a hitch, and cer- 
tainly must form a very fine example of foundry 
practice if they all resemble the one exhibited, 
which appears to be without flaw or blemish, 
the chill being also very regular and about 1 in. 
deep. We should mention that this exhibit is 
shown by Mr. J. B. Wright, of Wolverhampton, 
the agent for Messrs. Akrill in that district. 

Adjoining this stand is the important display 
made by Messrs. Tangyes, Limited, of Soho. This 
firm shows many of their well-known articles of 
manufacture all marked by the accuracy of fitting 








and soundness of design which has led to their per- 
haps unprecedented success. Amongst the more 
recent productions of the Scho firm are shown the 
Jeffriss improved ram pump and donkey boiler 
feed and the new engine governor lately produced ; 
two examples of Tangye gas engines (Robson’s 
patent); special steam pumps, a circular saw, 
a four horse-power vertical engine attached to 
a boiler mounted on wheels, two foot lathes, 
one double-geared and fitted with compound slide 
rest, vertical hand drills, duplex. punching bears, 
screw and hydraulic jacks, engine fittings, and 
many other articles go to complete the display. The 
Singer Manufacturing Company, of Wolverhampton, 
show several of their well-known sewing machines 
in operation. Amongst the more novel features are 
a new oscillating shuttle and an arrangement of 
power driving atttachment. In the latter, friction 
plates are fitted to the machine itself, in place of 
being fixed to the shaft beneath. In this way a great 
deal of the momentum of working parts is avoided 
when the machine is thrown out of gear. The lever 
which puts the friction plates out of contact, applies 
a brake and by the combination of the two move- 
ments perfect control of the machine is obtained, a 
most important point with power driving. 

Messrs. Craddock Brothers, Wolverhampton, have 
one of the most attractive exhibits in the show. It 
consists of a model workshop showing the process of 
boot manufacture from the hide to the finished 
article. The now well-known Blake sole sewing 
machine for sewing soles on without welting the 
‘*uppers” is shown at work, and to those who have 
never seen this machine in operation before, the 
rapidity with which the work is done appears 
really wonderful. That part of the boot consist- 
ing of the upper and the inner sole is mounted on a 
hollow metal horn, the point of which is made 
sufficiently small to go right into the toe of the 
boot. This horn contains the lower part of the 
mechanism of the sewing machine, corresponding in 
a measure to that which is placed underneath the 
table in ordinary machines. The horn with the 
boot on it is capable of movement and the 
work is guided under the needle by hand as 
the operation progresses. A hook needle is used, 
the thread being carried up inside the horn and 
brought through the sole in a bight securing 
each stitch. A more modern machine is shown 
next to this, which will sew a sole on to a welted 
boot. During the time of our stay this machine 
unfortunately was not in operation ; the ordi- 
nary table is of course absent, and there appears 
to be a somewhat intricate shuttle motion of a new 
kind. It is said that 400 pairs of soles can be sewn 
on in a day of ten hours with this apparatus, and 
that greater tension is got than when working by 
hand. The ‘‘ Standard” screwing machine is an 
apparatus also shown on this stand. It is used for 
securing soles to boots by means of brass screws in 
place of using the ordinary rivets. A continuous 
length of wire, on which a thread has been cut by 
a special machine, is wound on a reel placed above 
the machine. A pair of steel rollers revolve on 
their axes and feed the wire forward, and at the 
same time these rollers revolve round a central 
spindle, the reel containing the wire being mounted 
on the same spindle and revolving at the same time. 
In this way the screw is screwed into the sole. 
When it has pierced the sole completely, it is auto- 
matically cut off, and the operation is complete. As 
the thickness of the material at the spot where it is 
being pierced, regulates the point at which the screw 
is cut off, the work is always perfectly smooth, and in 
this respect presents an agreeable change to the ordi- 
nary cheap rivetted boot. Nor is there any fear of 
the screws working up and hurting the foot in the 
manner rivets so often do. One of these machines 
will screw the soles on to 400 pairs of boots in ten 
hours. Messrs. Craddock are makers of boots, and 
deserve the thanks of the public for the liberal 
manner in which they show the process of their 
special manufacture. 

(To be continued.) 








THE METROPOLITAN RAILWAY 
EXTENSION. 

THE idea of an inner circle railway in which the 
trains should ever run forward, round and round 
without reversal of direction, from the City to the 
West-end, and the West-end to the City, has long 
been present tothe minds of Londoners. Year after 
year they have seen the accounts of projects before 
Parliament, promising them all kinds of facilities 








to render them independent of cabs and omnibuses, 
and just as often they have learned that the schemes 
have failed from some cause or other, until they 
have lost the greater part of their interest in such 
matters and have felt inclined to give no further 
credence to any plan until they saw the works com- 
menced. It is now a long time since the line from 
Moorgate-street round the west of London, vid Ken- 
sington, to the Mansion House, was completed, and 
for many years it represented what was, by courtesy, 
called the Inner Circle. It belonged to two com- 
panies, the Metropolitan and the Metropolitan 
District, whose lines met at High-street Kensing- 
ton. The latter was less favourably situated for 
traffic of the two, as its route was bounded on one 
side for a considerable distance by the river, and 
thus it was cut off, to a great extent, from what 
would otherwise have been a source of traffic. It 
consequently had to occupy itself in tapping fresh 
supplies at its other end, and extended to Fulham, 
Richmond, and Ealing in search of residential dis- 
tricts from which it might form the connecting link 
to the City. The Metropolitan Railway, however, 
traversing a more densely populated district, first 
stretched out from Moorgate-street to join hands 
with the Great Eastern Railway at Liverpool-street, 
and then went forward to Aldgate. Thus about 
one-third of the gap was bridged and then there 
came a pause before the remaining and more difficult 
part, was attacked. 

In 1879 an Act was obtained by the joint com 
panies for making the railway between Aldgate and 
the Mansion House. The Bill provided for the 
construction of four lines. No. 1 commenced with 
a junction with the District Railway at the Mansion 
House, and taking an easterly direction ran under 
some houses forming the south side of Great St. 
Thomas the Apostle, a lane running nearly parallel 
to Cannon-street. It then crossed Queen-street, 
the approach to Southwark Bridge, and passed 
along the south side of Cloak-lane until it crossed 
Dowgate-hill, and came under the forecourt of the 
Cannon-street Station of the South-Eastern Rail- 
way. Thence it ran right down Cannon-street, 
under the statue of King William IV., at the junc- 
tion of Cannon-street and King William-street, 
under the houses to Eastcheap, along the centre of 
Little Tower-street and Great Tower-street, and 
then curving slightly to the north, it went to 
Tower-hill. From Tower-hill the line passed 
through the centre of Trinity-square, under the 
houses on the eastern side of the Crescent, and 
away in a northerly direction, passing under the 
arches of the Blackwall Railway, near Vine-street, 
to the Minories, down the centre of which it ran 
until it formed a junction with the Aldgate Station 
of the Metropolitan Railways. Railway No. 2 isa 
short spur, 11 chains long, joining the Metro- 
politan Railway at Aldgate with Railway No. 4, 
and was designed to form the northern side of Ald- 
gate Station when that station was enlarged. Rail- 
way No. 3 is also a short line 10 chains long 
joining Railway No. 1 with Railway No. 4, and 
forms the southern side of Aldgate Station ; it will 
org on a 10-chain curve, the rails being on the 
evel. 

Railway No. 4 commences in the centre of Ald- 
gate High-street and at the junction of Railways 
Nos. 2and 3. It is intended that this line shall 
make the connecting link between the Metropolitan 
Railway and the railways on the south side of the 
river. Its course is in an easterly direction down 
the centre of the Whitechapel-road to the White- 
chapel Station of the East London Railway, where 
it forms a junction with that railway. The centre 
line of this railway has been slightly altered, and a 
new Act was obtained for this alteration in 1882. 
Sir John Hawkshaw, F.R.S., and Mr. Wolfe Barry 
were the engineers to these lines. 

By an arrangement between these companies, the 
work east of the Tower was done by the Metropo- 
litan Railway Company alone, and has now been 
completed some time. Of this we shall speak later, 
as the chief interest now centres on the part which 
is approaching completion, that is, the piece from 
the Tower to the Mansion House. The reason of this 
is that this line passes through a most important 
thoroughfare in Cannon-street, where it meets the 
daily observation of large numbers, while the opera- 
tions which have been in progress at the Mansion 
House Station for many months, have unmistakably 
called the attention of the public to the fact that the 
long-promised inner circle was really approaching its 
completion, and that in a short time the crowds 
which alight there every morning, might expect ta 
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be carried forward to the eastern part of the City, 
should it be more convenient to them. Another 
point which gives interest to this part of the line is 
that its construction has been by far the most 
difficult and expensive of the whole work, and the 
most signal success has crowned the labours of the 


engineers in charge. Had they merely had to build | 
the line they would probably have found trouble | 


enough, but in addition to this they have had to in- 
sure the safety of all the buildings under which they 


have passed, and at the same time they were allowed | 


but the very smallest interference with the vehicular 
traffic in the streets which they traversed. As the 


bottom of the tunnel was below the foundations of | 
most of the houses that were passed, it was necessary | 
that these should be underpinned to about the same | 
depth, to prevent all liability to settlement, and for | 


this purpose it was necessary to survey them all to 
find out the positions of the foundations, and the 
approximate weights they had to carry. 


devote the greatest possible space to the windows 





The | 


narrow frontages in the City have led architects to | 


ness of 4ft. This was taken up to within 4 ft. of 

the footing of the wall, and then stock bricks in 
| cement were used, and the wall pinned up with a 
| course of slate set in Portland cement. It was 
| found in practice that this concrete wall very 
slightly expanded, and so helped to make the work 
perfectly tight. The side walls of the arch were 
then put in, in the cellars of the house, and leaving 
a gap of about 3 ft. on each side of the party wall. 
When these had set, the arch, six rings in thickness, 
and in Portland cement, was turned. After this 
had perfectly set and the concrete backing put on, 
the party walls were needled through, the ends of 
the needles being carried on the arch. The remain- 
ing portions of the side wall were then put in, and on 
these being set, the centres were erected for an arch 
of eight rings under the party wall. The arch was 
| carried up in short distances from the springing, 
/and the wall cut out and supported on headtrees 
until this piece was finished, when the wall was 
underpinned to the portion of arch and so on until 
the whole of the wall was carried. This difficult 





one disturbed, were put in. Along this street the 
roadway is carried over the railway by a girder- 
covered way. The girders are of the ordinary plate 
class placed 7 ft. apart, and the intervening space 
filled with brick jack arches, covered with cement 
concrete, the whole made tight with a layer of 
asphalte. The north side of this street was under- 
pinned, and as most of the warehouses were loaded 
with paper, great weights had to be dealt with. The 
eastern end of the street is on the site of the old 
Walbrook stream, which was used as a waterway 
for barges until the middle of the fourteenth cen- 
tury, when it was covered up and made intoa sewer, 
Numerous remains of the Roman occupation were 
found here. The walls had to be taken down 37 ft. 
before any sound foundation was come upon ; at 
that depth the London clay was met with. The 
ground passed through was of black mud, and yet 
the overlying stratum of gravel had successfully 
carried the heavy weights of the warehouses for 
years. Some oak and elm piles were taken out 
showing the enduring quality of English timber. 
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in order to light the rear portions of the buildings, 
with the result that the piers are small and heavily 
loaded, a condition of things not at all favourable 
to underpinning. 

Beginning then at the Mansion House Station, 
the line will, in a few days or weeks, be carried for- 
ward through the terminal platform and over the 
site of the former buffet, into the tunnel already 
completed on the other side of the existing wall. 
From this point, the whole of the line, the stations 
excepted, is almost complete, and it is confidently 
expected that it will be opened for trattic some time 
during next month. Immediately outside of the 
Mansion House Station, the road enters Garlick-hill 


and Great St. Thomas the Apostle. The old property | 


at the corner was taken down, and the side walls 
put in, on the north side in concrete, and on the 
south side in brickwork, provision being made for a 
contemplated additional siding to the Mansion 
House Station. This portion of the work is 
covered by girders of sufficient strength to carry a 
house four stories high, and weighted with 2.5 cwt. 
per superficial foot per floor. 


At the south side of Great St. Thomas the Apostle | 


there was a block of new warehouses, and it was 
determined to carry the railway under these as they 
stood, a feat which had never before been at- 
tempted. To add to the difficulty the ground was 
found to be a running sand very full of water. 
The party walls were underpinned to a distance of 
the angle of a slope of 3 to 1, from the outside of 
the wall, to carry the arch. The underpinning con- 
sisted of a concrete wall composed of five parts 
of gravel to one of cement 6 ft. thick at its base 


and tapering off with a slope of 1 in 8 toa thick- | 


| piece of engineering was most successfully accom- 
| plished without a single crack in the buildings. 
| At the house at the corner of Queen-street a 
different mode was adopted. This house was 
built on piers with about 70 tons concentrated load 
on each, and as these loads would have come on the 
haunches on the arches they were carried on 
girders. The south wall of the building was under- 
pinned by thickening the side wall of the railway, 
the latter being put in in short lengths. Temporary 
brick piers were built in each window opening, 
and the stone window heads of the first floor 
underpinned. The girders carrying the floors 
were supported on strong trestles through which 
the permanent girders were afterwards placed. 
The original piers were then taken down, and the 
girders fixed, and when this was completed the 
former piers were rebuilt, and the temporary piers 
taken away. 

A temporary wooden bridge was laid to carry the 
traffic in Queen-street, while the railway was being 
driven across it. This was a device several times 
resorted to, but as it was carried out on a much larger 
scale in Cannon-street we shall reserve our descrip- 
| tion of it for the present. The tunnel was here 

covered with the ordinary section of arch, and 
some difficulty was experienced by the water mains 
being found to be below the level of the soffit of 
the arch. This was met, but inserting in it a cast- 
| iron trough of 1} in. metal, and cast to the radius of 
| the arch. In this trough the pipes are laid and 
| concreted round. 
| Queen-street having been crossed, a wooden bridge 
| was put down in Cloak-lane to carry the traffic, and 
the side walls and sewer, to take the place of the 
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On the southern side of Cloak-lane stood the 
Cutlers’ Hall. This was taken down and will be 
rebuilt from the designs of Mr. Charles Barry, 
when it will form one of the ornaments of London. 
The eastern end of the lane, where it abutted on 
Dowgate -hill, ran through the churchyard of 
St. John the Baptist. The church itself was 
greatly damaged by the fire of London in 1666, and 
never having been properly repaired, was after- 
wards taken down. The surface of the ground was 
consequently free from buildings, but underneath 
it contained the remains of numerous citizens buried 
long ago, most probably before the destruction of 
the church. These were carefully collected and 
placed in wooden shells, which were deposited on 
layers of charcoal, in a carefully constructed arched 
vault at the western end of the yard. This vault, 
which contains about 170, of these boxes, was 
carefully sealed, and on the completion of the 
work a handsome memorial, inscribed with as many 
names and records as can be found, will be placed 
over it. 

In Dowgate-hill, which runs from Cannon-street 
| to the river, by the side of the Cannon-street Station 
| of the South-Eastern Railway Company, one of the 
_main sewers of the Metropolitan Board of Works 
| was intercepted. Its gradient had to be altered 
| from the outfall to bring it below the invert of the 
| railway, under which it was carried in two 4 ft. 
| cast-iron pipes, arches being put into the side walls 
' to relieve the pipes from their pressure. The sewer 
, itself is a 6 ft. barrel, built of gault brick set in 
cement, and the high-level part is connected to the 

low level by means of York stone steps. The sewers 
which run at either side of the railway are, in a like 
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manner, connected to this outfall sewer. 
which was crossed acts as one of the storm overflows, 
when the rainfall exceeds the capacity of the 
drainage system. At such times the penstocks are 
opened in Dowgate Dock and the current is allowed 
to run directly into the Thames. At other times 
the sewage is carried back to the low-level 
sewer constructed some years ago in the centre 
of Cannon-street. The connexions to the sewers 
at College-street, and at the Thames are taken 
to the lower level by tumbling bays or by York 
stone steps. 

The first station past the Mansion House is being 
constructed under the forecourt of the South- 
Eastern Company’s Cannon-street Station, and has 
involved immense difficulties, needing the greatest 
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forethought and most painstaking care for its execu- 
tion. By the terms of the Act the roadway to the 
existing station was not to be stopped, and conse- 
quently the whole of the work has had to be carried 
on under a wooden platform, which was laid to 
replace the former cabyard and approaches. 


a girder-covered way was constructed, but unfortu- 
nately this did not come into the line of the pre- 
sent railway, and the girders have been taken out 
and used in other parts of the present undertaking 
(Fig. 4). The station will be built from the 
designs of Mr. Charles Barry, in unison with the 
architecture of the Cannon-street Hotel, and will 
consist of booking offices on the level of Dowgate- 
hill and above the platforms, which will be reached by 
steps as at other stations on the same line. It is now 
the scene of great activity and is being duilt from 
the top, the roof being erected before the ground 
is got out, advantage being taken of the latter as a 
support for the large girders which are being put in. 
The method of operation has been to sink shafts to 
receive the foundations of the pillars, and the pillars 
themselves, and then to place the girders in position. 


The sewer 





When | 
the South-Eastern Station was built in 1866, pro- | 


vision was made for a then contemplated line, and | ! 
| by 4 in. laid, longitudinally of the roadway, upon | 





| All this has been done under the wooden covering 


mentioned above. 








soon as the excavation below the girders is effected, 
there will be a clear passage. 

| _ The line passes diagonally under the forecourt of 
| the South-Eastern Station, and immediately after- 
| wards takes its course down the centre of Cannon- 


| street, where, as we mentioned above, the under- | 


| pinning was carried out on such an extensive scale. 
| All the work was done here without hindrance to 
the traffic, a narrow strip in the centre being all 
that was occupied by the contractors on the 
surface. During the night time the street was 
The 


bridged across in short lengths with timber. 
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Two large gas and water mains | 
| have also had to be diverted. The tunnel itself | 
is complete up to the station on both sides, and as | 
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structed, and soon until a continuous underpinning 
was completed. 

As this work was effected, break-up lengths of 
tunnel, of 7 ft. to 14 ft., were commenced. The 
trench was cut in the usual way and close polled, 
and, as soon as the proper level had been reached, 
the profiles for the face were set, the concrete 
wall put in, and the arch turned (Fig. 5). To re- 
place the existing sewer a 4 ft. egg-shaped drain 
was laid parallel with each of the side walls, and the 
house drains connected to them. Among the minor 
difficulties of underground work in London, not the 
least objectionable is that caused by the frequent 
discovery of drains and cesspools abandoned in the 
successive alterations and improvements of the last 
half century, and left full of filth. To these may 
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wood paving was taken up and trenches dug, 4 ft. | be traced many of the foul emanations which per- 
apart, from side to side, to take heavy balks 12 in. | plex the occupants of new buildings, which are pre- 


square, which were tightly wedged at their ends 


| against walings 12 in. by 3in. placed against the | 


kerbs. These balks afterwards formed the beams 
which carried the wooden bridge over which the 
traffic of the streetran. 
ground for their entire length, and had planks 12 in. 


them, and on these, and at right angles to them, 
planks 9 in. by 3in. to form the paving. A heading 
10 ft. by 10 ft. was then driven down the centre of 
the street, and props, placed on footblocks, put in 
under the beams. On the heading being complete 
side headings were made to the foundations or into 
the cellars of the houses on either side, additional 
props being put under the beams as the earth was 
removed, until the entire width of the roadway was 
virtually a wooden platform laid upon the cross 
beams, and supported by props from below. The 
underpinning was carried out piece by piece ; small 
square shafts were sunk under the foundations of the 
houses at intervals, and piers built in them up to 
the level of the original foundations. When these 


had set intermediate shafts and piers were con- 





sumably models of sanitary science, while their 
presence intensifies the discomfort which always at- 
tends subterranean workings. These and the house 


| drains have been provided for by means of wooden 
At first they rested on the | 


troughs during the progress of the works, and their 
contents led back to the nearest section of com- 
pleted sewer. 

After each section of arch was finished, the 
earth was filled in during the night and well 
rammed, the longitudinal timbers withdrawn, and 
the planking laid on the filling. At the end of 
Cannon-street the line passes under the statue of 
King William IV., at the junttion of Cannon-street, 
King William-street, and Gracechurch-street. The 
weight of this statue is about 150 tons, and is now 
borne on the arch-covered way of the tunnel 
(Fig. 6), the arch and side walls being thickened 
to take the weight. The pedestal was first secured 
from sideways movement by strong struts, and 
then it was underpinned by six columns carried 
down below the invert of the tunnel. The side 
walls were then put in, and a piece of arch 4 ft. 
wide was turned under the centre of the statue, 
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This arch was thickened out at the haunches. 
When this was finished and the solid brickwork of 
the pedestal tightly pinned up, 6 ft. of arch was 
turned at either side, so as to take about 2 ft. at the 
outside of the pedestal. When these were set, the 
two intermediate lengths were completed, the invert 
put in, and the temporary underpinning removed. 

A littie to the east of this comes the second, or 
Eastcheap Station, extending from King William- 
street to Pudding-lane (Fig. 7). This is in a more 
advanced condition than that at Cannon-street, 
most of the ironwork being in position, and the 
excavation being nearly completed. From _ this 
point a new street has been cut to Tower-hill, by 
widening Eastcheap and Little Tower-street on the 
south sides, and Great Tower-street on the north 
side, thus forming a handsome street 60 ft. wide 
through one of the most crowded parts of the City. 
The City and the Board of Works together con- 
tributed the sum of 800,000/. towards this much- 
needed improvement. The line is here of the ordi- 
nary section (Fig. 1), andas the ground was cleared 
before it, there were not the same difficulties as in 
some of the other parts. 

The next station, to be known as the Mark-lane 
Station, although a little to the east of the spot 
from which it takes its name, is nearly complete, 
and forms the site of a new street from Tower-hill 
to Trinity-square, designed to afford an additional 
channelto the congested traftic of this locality. From 
this point to the existing Tower Station, to which the 
Metropolitan Company’s trains are running, is a 
very short distance, the line passing under the 
garden in Trinity-square. During the contest before 
the Parliamentary Committee over the Parks Rail- 
way Bill, this section acquired an additional interest 
in view of the allegation that the cutting of a rail- 
way would cause the vegetation to wither, and the 
trees to die. The tunnel through Trinity-square 
has been completed nine months, and the grass and 
foliage are as bright and green as if situated as 
many miles to the west of Temple Bar, as in reality 
they are to the east. At the same time it must 
not be forgotten that the conditions in the two 
cases are not precisely similar. 

It is impossible to mention the District Railway 
without recalling the memory of the fierce struggle 
of last year in relation to ventilators, or as a certain 
section of the public prefer to call them, ‘‘ blow- 
holes ;’ and much interest will be felt as to the 
means that are to be adopted in the extension to 
produce a bearable atmosphere. The opposition of 
the City authorities, added to the enormous value 
of land, precludes the idea of openings from the 
tunnel into the streets, and consequently an attempt 
is to be made to produce an artificial ventilation. 
In two of the sections, recesses have been made in 
the side walls, and large exhaust fans, 18 ft. in dia- 
meter by 4 ft. 6 in. in breadth, such as are used in the 
ventilation of coal mines, have beenerected. These 
will be each driven by a 12 horse-power gas engine, 
and will deliver into a large shaft carried up to the 
height of the neighbouring chimneys. It is ex- 
pected that a current of about two miles per hour 
will be maintained in each direction towards the 
fan, the fresh air entering at the stations, and pass- 
ing each way intothe tunnel. This experiment will 
be regarded with great interest both by the public 
and the company. In the matter of ventilation, at 
any rate, their interests are identical, and every im- 
provement in the atmosphere of the tunnel will pro- 
duce a corresponding advantage in the traflic returns. 

This completes our general description of this part 
of the line. The engineers are Sir John Hawk- 
shaw, F.R.S., and Mr. J. Wolfe Barry. The 
resident engineer is Mr. E. P. Seaton, to whose aid 
and courtesy we are indebted for the information 
and sections in this article. Mr. T. A. Walker, re- 
presented by Mr. J. Wardhaugh, is the contractor. 
Referring to our illustrations, the map on page 508 
shows the position of the line from the Mansion 
House Station to Moorgate-street, the principal 
streets only being shown for sake of clearness. 
Figs. land 2 show respectively the ‘‘ high” and 
‘‘low” sections of tunnel employed in the open 
ground, the one or the other being selected accord- 
ing to the available head room. Figs. 3 and 4 are 
two examples of girder-covered way, the former 
with straight girders, and the latter with the curved 
girders taken from Cannon-street Station. This latter 
also show the underpinning in Cloak-lane mentioned 
above. Fig. 5 shows the important section in 
Cannon-street with the underpinning at either side, 
together with the sewers. Fig. 6 is a section under 
the statue of King William IV., and shows the extra 





thickness of the arch and side walls put in to carry 
the weight. Fig. 7 is a section of the Eastcheap 
Station under Pudding-lane. The massiveness of 
the work is here particularly noticeable ; the side 
walls are 11 fi. thick, and the arch 5 ft. 3 in. at 
the haunches, in fact the railway is a pipe running 
through solidconcrete. Fig. 8shows the section under 
Trinity-square. Unfortunately the drawings of the 
work convey no adequate idea of the difficulty to be 
encountered in its execution. They show how it 
appears when finished, but they do not represent 
the numerous expedients that had to be devised 
before it could be really commenced, nor the ela- 
borate preparations which had to be made to 
meet the unforeseen obstacles which cropped up 
from time to time. In such matters it is not 
the original design, nor the magnitude of the 
finished structure which testifies to the skill of 
the authors, but the freedom from accident and 
failure which attends its execution. The mere con- 
struction of such a tunnel as that in Cannon-street 
is a mere bagatelle, but to have completed the 
tunnel under the street without a crack in any 
of the adjoining buildings, is a work that reflects 
the highest credit upon the engineers in charge. 
The lengths of the various sections are as follows : 
From the Mansion House Station to Cannon-street 
Station, 330 yards; from Cannon-street Station to 
Eastcheap Station, 356 yards ; and from Eastcheap 
Station to Mark-lane Station, 552 yards; or in all 
1237 yards. 
(To be continued.) 


THE PHILADELPHIA ELECTRICAL 
EXHIBITION. 

THE promoters of the forthcoming Electrical Ex- 
hibition at Philadelphia, of which we have already 
given some account (see page 388 ante) recognising 
that the chief source of electricity is steam power, 
have determined to pay special regard to the question 
of steam engine economy, and have made prepara- 
tions for carrying out a series of quantitative tests 
to which all exhibitors, who so desire, may submit 
their productions. To this end they have issued a 
code of instructions, formulating the conditions to 
which competitors must agree, and stating the 
points which will have special consideration, viz. : 
(1) economy of steam; (2) regularity of speed ; (3) 
concentration of power ; (4) durability of construc- 
tion ; (5) simplicity of design ; (6) perfection of 
proportions ; and (7) finish of parts. The steam 
will be supplied at any pressure not exceeding 90 lb. 
per square inch, and its amount will be determined 
by carefully weighing the feed water in tanks 
during the whole ten hours over which the trial will 
extend. Inthe case of condensing engines, the con- 
densing water used, will be measured after leaving 
the hot well, in two carefully gauged tanks, and its 
temperature taken. Great attention will be paid 
to regularity of speed. The number of revolutions 
of the engines will be taken by a continuous counter 
attached to the crankshaft. The variations in 
speed for one minute will be taken at each 
quarter of an hour by means of an electric chro- 
nograph connected with a standard clock beating 
seconds. The variations in speed during one stroke 
will be taken by an acoustic chronograph at 
fifteen minutes intervals. Special tests of speed 
alone, under varying loads, will be made if desired. 
Indicator diagrams will be taken at fifteen minutes 
intervals, and will be read for (1) initial pressure ; 
(2) pressure at cut-off ; (3) terminal pressure ; (4) 
counter pressure at mid-stroke; (5) maximum 
compression pressure ; (6) mean effective pressure ; 
(7) point of cut-off; (8) release of steam ; and (9) 
exhaust chain. From the diagrams will be com- 
puted the indicated steam at the point of cut-off 
and at release, as also the actual steam from:-the 
boilers per horse-power per hour. The engine will 
be tested at the load desired by the exhibitor if 
possible, and if it does not exceed 75 horse-power, 
the net load will be measured by Tatham’s transmis- 
sion dynamometer. 

No such rigid examination is promised in the 
purely electrical department. The prospectus pro- 
vides that if ‘‘any of the exhibitors desire 
expert examination or competitive tests of their 
displays, such tests will be conducted by the Insti- 
tute to the extent practicable in the time, provided 
the cost of the materials and instruments used be 
borne by the exhibitors desiring the test.” A 
report to the Institute will be prepared by a Board 
of Examiners upon the objects exhibited, and their 
special merits and characteristics, and neither 
awards nor premiums will be given. 





There is a substantial difference between English 
and American patent law greatly to the benetit of 
inventors at an exhibition of this kind. In the 
United States only the first inventor, or his 
assignee, can obtain a valid patent, so that there 
is, in theory at least, no danger in showing an 
unprotected invention, in fact the very act of dis- 
playing it serves to give a date to and thus esta- 
blish the validity of the inventors’ claim. A patent 
can be obtained at any time within two years from 
the period at which the invention came “ into 
public use or on sale in the United States,” and 
exhibition may be deemed to be a form of public 
use, consequently foreign inventors who take their 
productions to Philadelphia will not need to go to 
the expense of patenting them in America until 
they have formed an opinion as to the probability 
of finding a market there. At the same time 
delays are not to be recommended, as the safe- 
guards provided by law are not always proof 
against the ingenuity of lawyers. 

The Exhibition will be opened on the 2nd of 
September and be closed on the 11th of October, 
the building meanwhile being considered a bonded 
warehouse in which goods from abroad can remain 
free of duty until they are sold or taken out of the 
country. Certain railways and steamship lines 
have consented to carry back all goods sent by 
them free on the return journey ; indeed the pro- 
moters appear to have made every possible pre- 
paration to render the affaira great success, and it 
is impossible to doubt but they will accomplish 
their end. Their schedule of exhibits, of which we 
have already published an abstract, is very coin- 
prehensive, while at the same time it does not lend 
itself to the introduction of the bazaar and fancy 
fair kind of stand which is too prominent at most 
Exhibitions. America is far ahead of the world in 
the extent to which electricity is employed in the 
matters of daily life, and its Exhibition may be 
relied upon to sustain its reputation for ingenuity 
and skill. 


BRITISH NAVAL GUNNERY. 
(Continued from page 320.) 

Systems of Firing.—There are three kinds of firing 
used on board broadside ships : 

1. Independent firing. The method of carrying 
this out is as follows: The guns being loaded and 
run out with their muzzles close to the ports, the 
officer in charge of the battery of guns gives the order 
‘Independent firing,” and names the distance and 
the deflection necessary to put on the deflection 
scale, on which the captains of the guns adjust the 
sights as ordered. The officer then names the 
object to be aimed at, and on this the ports are 
triced up and the gun run out. When out, the 
captain of the gun, placing himself in rear of the 
sights and clear of the recoil, gives the necessary 
orders for training the gun for the object so as to 
get the bearing roughly on, and then orders 
‘* Elevate, raise” (or lower), and gets his sights on 
for elevation. As soon as this is done he orders 
‘* Ready,” on which the tube is placed in the véut 
all ready for firing ; he then keeps the sights on 
for the object, and waits for the order ‘‘Com- 
mence,” to open fire. This being given by the 
officer of the quarters or by the sound of the bugle, 
he fires as soon as his sights are on. The gun 
being fired, is reloaded, run out, trained, and fired 
as before, and so the operation is continued until 
the order to ‘‘ Cease firing” is given, or other in- 
structions are issued. 

2. Broadside firing by directing gun. The cau- 
tion for this firing given by the officer in charge 
is ‘‘ Broadside firing, fifth gun (or any selected gun) 
directing” —deflection, 100 yards. ‘The sights are 
adjusted as in independent firing. The object then 
being named as before, the guns are run out and 
trained for it. When this is done, the captains of 
all the guns except that’ named to direct, order 
‘* Blevate,” ‘‘ Rest,” which means to say that the 
elevating numbers are to get in their places for 
elevating, but that the breech is not to be raised or 
lowered until further orders. Meanwhile the 
captain of the gun named to direct the broadside, 
lays his guns for elevation, and as soon as he has 
given the order ‘‘ Well” (meaning that the elevation 
is correct), and the clamps of the elevating gear 
have been secured, the elevation shown on the 
elevating arcs is reported to the officer of the 
quarters, who immediately gives it to the rest of 
the battery, who lay their guns for the same eleva- 
tion and come to the ‘‘ Ready.” Thus we have all 
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the guns laid for the same elevation, and all kept 
bearing on the object for direction by sight. The 
reason for having the guns all laid for the same 
elevation instead of letting each individual No. 1 
lay his own gun, is that they may not all lay their 
guns so as to hit the object at the same moment of 
the roll, and as the guns have all to be fired to- 
gether, it is necessary that they should be so laid, 
hence the captain of the directing gun lays his gun 
as he thinks best, and then the remainder are laid 
from the same elevation. The next order given by 
the officer of the quarters is ‘‘Stand by,” and at 
this order the captain of the directing gun raises his 
hand. Just as his sights are brought on by the roll, 
he drops his hand smartly as a signal to the officer 
of the quarters, who immediately orders ‘‘ fire,” and 
the broadside is delivered together. 

Very good firing has been made in this way, but 
it has been considerably simplified by the use of 
electricity. When this latter is used, the firing is 
called ‘‘ electric firing by directing gun.” In it the 
guns are all connected by electricity, and everything 
is done in the same way as in broadside firing by the 
directing gun, until the moment of making ready 
when the guns are primed with electric instead of 
ordinary friction tubes. The captain of the direct- 
ing gun, standing in the rear of his sights, holds the 
firing key in his hands, and fires the whole broad- 
side as soon after the order ‘‘Stand by,” as the 
sights come on. By this means the error caused by 
the interval of time which may elapse between the 
dropping of the man’s hand and the order to fire, 
and between this order and the guns being fired, is 
eliminated. However, as stated above, very good 
practice has been made by the former method, and 
in small ships where it is not considered necessary 
to complicate the fittings by having an electric cir- 
cuit, it is always used. 

3. Electric firing by director. In this firing, the 
ship is generally manceuvred so as to bring the 
enemy on a certain bearing, and at a given distance, 
the guns being previously laid on the bearing and 
for the distance, they are fired as the sights of the 
director are brought on. 

To give an example ; the captain of the ship de- 
termines that he will run past the object at a speed 
of 10 knots, at a distance of 600 yards, and will fire 
a broadside at her when she is 15 deg. abaft the 
port beam. He instructs the officer at the director 
accordingly, who immediately, by means of a speak- 
ing tube or telegraph, passes down to the port broad- 
side, the order: ‘‘ Electric firing by director, 600 
yards, 15 deg. abaft the beam.” The port broad- 
side, on this order being received, is immediately 
trained to the marks on the racer corresponding 
to this bearing and distance, and then the order 
‘*Elevate” is given, and they wait for the elevation 
to be passed down. Meanwhile the officer at the 
director refers to his tables, makes the necessary 
vertical corrections, and looking through the tele- 
scope, moves it up or down till he gets it at the 
required elevation ; he then clamps the telescope, 
reads off the elevation shown on the right side of 
the scale, and passes it down to the gun deck. 
The guns are then laid, primed with electric tubes, 
and the men lie down. During this the officer 
at the director, having applied the necessary hori- 
zontal correction, has clamped the radius bar at 
the 15 deg. bearing, and the broadside is ready. 
As the ship steams past the object, he looks through 
the cross wires of the telescope, and when he sees 
the object on the cross wires, presses the firing key 
and fires the broadside. 

Such are the details of electric firing by director. 
There are besides, many points, not only in this 
but in all kinds of firing, which require to be at- 
tended to, such as the distance between the time of 
the guns being laid and the sights coming on, the 
heel of the ship changing, and so increasing or de- 
creasing the elevation of the guns. 

We will now enter into the application of the 
several systems previously described to fleet or 
single ship actions, and we may lay down as a 
postulate that in war the great object of belli- 
gerents is to inflict a maximum amount of damage 
on the enemy, and to suffer a minimum amount 
themselves. In considering our present subject we 
shall have to deal more especially with the former 
part, namely, ‘* How we are to inflict the maximum 
amount of damage on the enemy.” This may be 
expressed more practically by saying, Which of 
these systems of firing will enable us to secure the 
greatest number of hits in any given time ? 

Let us examine the different systems and see 
which is likely to lead most effectually to this end. 








In independent firing we have every captain of the 
gun firing as fast as his gun can be loaded and 
trained for the object. Nothing could be better 
than that, if only the number of rounds that can 
be fired in a given time, have to be considered. 
But this is not so; it is the number of hits, and 
there are many causes which militate against every 
shot taking effect. 

First, it is absolutely necessary in order to make 
accurate firing, that the distance should be known. 
In the olden days when line-of-battle ships deli- 
berately placed themselves alongside one another, 
and there fired away until one or the other had had 
enough, doubtless the element of distance would be 
of no importance, as the range once fixed, remained 
unchanged ; but it seems excessively doubtful if, 
in these days, when one well-placed shell would put 
an enemy hors de combat, any captain with a fast 
steaming ship under him would be inclined to settle 
the business in such achance way. We take it, 
then, that in any modern action the distance would 
be constantly changing, and in this case it would 
seem better to have the guns ready, and fire them 
together when at a known distance, than to trust 
to some of the many shots expended independently, 
striking the enemy. From this point of view, then, 
it appears that with quickly changing distances, 
broadside would be preferable to independent 
firing. 

Again, to hit an object, it is necessary that it 
should be plainly visible. If the weather is such 
that the smoke hangs about, and obscures the 
enemy, there must be a cessation of firing until 
this clears away. With a lot of guhs firing inde- 
pendently under these circumstances, it is evident 
that each individual gun would be assisting to hide 
the object from the other. Hence the better way 
under these circumstances would appear to be to 
fire the guns together, so as to give time for the 
smoke to clear away while they are being reloaded. 
It must be remembered that this refers to the case 
in which we cannot prevent the smoke from one 
gun obscuring the object from its neighbours ; 
this would happen ona calm day, or when the wind 
is blowing down the range. But when the wind 
sets across the range, the smoke from one gun in 
front of those to leeward of it, can be avoided by 
firing in succession leewardmost guns first. Thus, 
if the wind is blowing from forward, we could use 
independent firing, commencing from aft and so on. 

Another point to be considered is the personnel 
engaged in firing. We have at each gun, and in 
command of it, a seaman gunner, who has a 
thorough instruction in the working and firing of 
his gun, and who out of a number of men so 
trained, has been especially selected for the posi- 
tion of captain of a gun, by his having proved 
himself a better shot than his neighbours. How- 
ever, as everything is a matter of comparison, it 
follows that out of the twenty or thirty guns ina 
ship so provided with Nos. 1, there must be dif- 
ferences, and if all these men are good as compared 
with the ordinary run of blue-jackets, then the 
best shot among the captains must be good indeed. 
The officers, too, have all undergone a course of 
training and we would probably find among these 
latter better shots than even the best of No. 1. 
Now, to return to our comparison of the modes of 
firing, and bearing in mind what has just been said, 
is it better to trust to a great number of good shots 
hitting the object individually, or to intrust the 
firing of the whole of the guns to one officer or man 
who has proved himself exceptionally good ? 

The answer to this question must depend upon 
how much better the best man is than the others. 
It would be necessary that the person to be in- 
trusted with the direction of the broadside, in the 
latter case, should be not only better than the others 
in individual firing, but that he should have proved 
himself cool and collected, and equal to the respon- 
sibility of having the whole broadside on his hands. 
It must be borne in mind that at the best, when 
firing at a moving object from an unsteady plat- 
form, broadside firing, either by director or by 
directing gun, cannot be so accurate as indepen- 
dent firing. In the former case we have certainly 
the advantage of having a tried shot at the director, 
but then to counteract this, there are the chances of 
error in the numerous corrections that have to be 
applied to the instrument, and also arising from any 
derangement that may take place in the position of 
the instrument, due to the concussion of firing, or 
the jar of a projectile striking the ship. It is an 
exceedingly difficult matter, and requires constant 
alteration to insure the planes of the director and 





guns always coinciding, and it may very easily 
happen that an error of a degree or more, be in- 
troduced without being discovered. It is generally 
allowed that, the range being known, independent 
firing is more accurate than director firing. 

With regard to firing by directing guns, we have 
again a tried man directing the broadside, but 
as the direction has to be kept on by sight, it is 
extremely improbable that all the guns will be bear- 
ing on the object at the moment that the person 
directing, get his sights on for elevation and direc- 
tion. It is found that independent firing is more 
accurate than firing by directing gun. 

(To be continued.) 








NOTES. 
Lincotn anp Brice Tramway. 

AN effort is about to be made to carry out a tram- 
way from Lincoln to Brigg, for which a Board of 
Trade order was obtained some time since. It is 
intended to lay the line (which will be twenty- 
seven miles in length, including sidings and passing 
places, the gauge being 3 ft. 6 in.), along the waste 
land at the sides of the fine old Roman road, known 
as Ermine-street, so as not to interfere with car- 
riage traffic. The Great Northern Railway Com- 
pany has agreed to afford the freest access to their 
goods yard at Lincoln, with permission to put in 
sidings and banks to facilitate the exchange of 
traffic from and to their ordinary railway wagons ; 
and the Manchester, Shettield, and Lincolnshire 
Railway Company has agreed to afford similar 
facilities in their goods yard at Brigg. 


Dr. GUTHRIE’s EXPERIMENTS. 

For several months past Professor Guthrie has 
been making numerous experiments in the field 
which he has been working so long and:so success- 
fully, namely, the behaviour of solutions of salts, 
and mixtures of salts when cooled down. One of 
his results is that as a mixture in solution cools the 
salt which is present in richest quantity crystalises 
out until a certain critical point is reached. In his 
recent experiments Dr. Guthrie has shown that 
certain alloys of metal, such asthe more fusible 
or ‘‘ entectic” alloys, which melt at low temperatures, 
behave in the same way as mixtures of salts. 
Moreover, there seems to be no definite molecular 
proportion obtaining’in these alloys. A mixture of 
47.38 parts of bismuth, 19.97 of tin, 19.36 of lead, 
and 13.29 of cadmium fuses at 71 deg. Cent., or in 
boiling alcohol. This is a still lower temperature 
than the fusing of Rose’s fusible metal. Dr. Guthrie 
has also shown that definite mixtures of water and 
tri-ethylamine become turbid at or between certain 
temperatures, and on this basis he has constructed 
a set of temperature tubes containing the mixtures 
in question. When placed under the tongue of a 
patient the temperature of the body at that point 
can be ascertained by their means. Dr. Tilden, 
of Edgbaston, has also shown that mixtures of 
water and butylic or amylic alcohols become turbid 
when between 20 deg. and 30 deg. Cent. and clear 
again between 60 deg. and 70 deg. Cent. 


Tue Batu anp West oF ENGLAND SHow. 

The annual show of the Bath and West of 
England Society is being held during the pre- 
sent week at Maidstone, but while it is an ex- 
cellent show regarded from the point of view 
of a raiser of live stock, it contains scarcely 
anything requiring special notice at our hands. 
There is a good deal of machinery on the ground, 
but any novelties which our agricultural engi- 
neers may propose to bring out this summer are 
evidently being reserved for the Royal Agricultural 
Society’s Show next month at Shrewsbury. As 
regards engines there is nothing to say except 
that spring- mounted traction engines are well 
represented, Messrs. Aveling and Porter, of Ro- 
chester, having three on the ground fitted with 
the spring wheels which we recently illustrated,* 
and with which they are having every success, 
while Messrs. J. and H. McLaren, of Leeds, 
exhibit a traction engine fitted with their now 
well-known spring wheels, and Messrs. Burrell and 
Sons, of Thetford, show an engine fitted with spring 
driving wheels of a new pattern which we hope 
shortly to illustrate. A change from the ordinary 
run of exhibits at agricultural shows is to be seen 
at the stand of Messrs. Taylor and Neate, of 
Rochester, who show some well-designed “ slurry” 
pumps for pumping semifluid matters, and other 
plant used in cement works, which we hope shortly 


* Vide page 181 ante. 
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to illustrate. The same firm also show a very 
neat arrangement of steering gear for barges, of 
which a large number of examples are now in use. 
The collection of implements shown is a very 
limited one, and presents little of a novel character, 
if we except a few spray pumps especially designed 
for watering and cleansing hops. 


A New Stanparp oF ILLUMINATION. 


Some time ago Mr. W. H. Preece proposed a new 
standard of illumination for photometric purposes, 
based on the illumination of a surface, not the 
intensity of a standard light, such as the sperm 
candle or bec carcel. This standard is the illumina- 
tion of space lighted by one British standard candle 
at 2.7 in. distance, or what is the same thing, by a 
French standard “bec” at one metre distance. 
The plans in vogue of comparing two lights by 
their effects at different distances on two surfaces, is 
open to the objection that the absorbent state of the 
air is not taken into account, although the distances 
are different, and that the diverse colours of the 
lights are ignored. Rumford’s shadow photometer 
and Bouguer’s (Ritchie’s and Bunsen’s) method 
of comparing equally illuminated surfaces have 
hitherto been found the most practical. But for 
these plans a uniform standard of light is essential, 
and none such exists. Various countries have their 
own so-called standard, the French have the 
carcel, the Germans a standard candle, and so 
on, but these differ from each other and vary in 
themselves, and the new standard agreed on by the 
Electrical Congress is not yet in use. Mr. Preece 
employs a small Swan incandescence lamp, giving 
23 candle power with a current having an electro- 
motive force of 5 volts. To illuminate the standard 
space he uses a contrivance consisting of a box in 
which the lampis fixed. The box is blackened inside, 
and over the back part is stretched a diaphragm of 
drawing paper with a round grease spot in the 
centre, the size of a shilling, as in Bunsen’s photo- 
meter. About 12 in. beyond the open end of 
the box, and behind the paper diaphragm, is 
another sheet or screen of drawing paper. No 
light falls on the diaphragm from without, ex- 
cept what comes from the screen which is illumi- 
nated by the light to be measured. This may be 
either directly received from a lamp or the diffused 
daylight of aroom. The current in the incandescence 
lamp is then varied until its light, shining on the 
grease spot within the box, is equal to that reflected 
from the screen from without. In this case the 
two lights are equal when the spot seems to dis- 
appear according to the well-known principle of 
Bunsen’s photometer. The current is supplied by 
a secondary battery and modified by a resistance 
rheostat in circuit. Experiments made by Mr. 
Preece showed that the illuminating power increases 
in the ratio of the sixth power of the current. The 
apparatus worked well, but Mr. Preece confesses 
that it depends on the constancy of the lamp 
employed ; the glass becomes smoky by use, the fibre 
deteriorates, andthe vacuum sometimes fails. These 
results are, however, slow, he states, and it is sufli- 
cient to compare either the light given by unit 
current with that of a standard candle or Harcourt 
flame. He believes that the light given by this 
source is more uniform and easily reproduced than 
any other. 


Saip-Reparrine Sire on Locn Tay. 

Loch Tay, a splendid sheet of fresh water, some 
fifteen miles in length, in the very heart of the 
Perthshire Highlands, has, through the enterprise 
of the Earl of Breadalbane, been provided with four 
steamers within the past three years, to accommo- 
date tourists and the residents on the sides of the 
loch. A large slip on which these steamers can be 
taken for repairs has just been erected from designs 
by, and under the superintendence of, Mr. Thomas 
Pitcairn, inspector to Mr. Strain, C.E., Glasgow, 
on the Loch Tay Works and the Killin Railway. 
The slip is 450 ft. in length, and is supported on 
piles. On each side of the ways, which are 17 ft. in 
width, there is a pier 350 ft. long from which vessels 
can be steadied while being taken out of the water. 
Mr. Pitcairn began the sinking of the piles from the 
shore, and put up the twostages, on which he subse- 
quently placed the machinery for driving the piles 
by which the deep end of the ways is supported. 
There are three lines of rails in the ways, the one 
in the centre being toothed as a ratchet to prevent 
the carriage or cradle on which the steamers are 
placed for slipping into the loch. The ways are 
bolted to three rows of piles, of which there are 





as many as 400 in the structure. When all the 
supports were in position, Mr. Pitcairn constructed 
250 ft. of the ways on shore, fitted on the mount- 
ings, and then floated the structure into the place 
where it was to be sunk, after which all that 
the diver had to do was to bolt down the ways and 
saw off the projecting pieces of thetimber. The 
remainder of the work was of a comparatively easy 
character, and was accomplished from the shore. 
At the summer level of the loch, the slip, which 
has an incline of 1 in 20, will have 10 ft. of water 
above the lower end, and in time of flood the 
depth will, of course, be much greater. The mate- 
rial used in the construction of the repairing slip, 
as also in the construction of seven steamboat piers 
along the shores of the lock, was larchwood, which 
grows to great perfection on the Breadalbane 
estates. Already the slip has been found most 
admirably to serve the purpose for which it was 
erected. A few weeks ago the Lady of the Lake 
was placed upon it in order to have a couple of 
damaged plates removed and to be fitted with a new 
propeller of greater power than the original one ; 
and the slip then worked so well that although the 
vessel is of 100 tons burthen, she was easily taken 
from the water by means of a hand winch. 


Prusstan MINING AND METALLURGY. 


The Prussian Government has just submitted to 
the Landtag a detailed report from the Administra- 
tion of Mines and Iron Works. The report relates 
to the position of these undertakings in the king- 
dom generally, as well as to the establishments 
belonging to the State, and the information com- 
municated is of considerable interest. The aggre- 
gate} value of the mineral production of Prussia in 
1882 was 17,377,1711. against 16,331,064/. in 1881. 
The aggregate extraction of minerals effected in 
1882 was, in round figures, 64,000,000 tons, as 
compared with 60,000,000 tons in 1881. The num- 
ber of coal mines worked in 1882 was 399, as com- 
pared with 398 in 1881. The number of mines 
of lignites worked in 1882 was 430, as compared 
with 456 in 1881. The number of mines of iron- 
stone worked in 1882 was 741, as compared with 
732 in 1881. The number of mines of rock salt 
worked in 1882 was 10 as compared with 11 in 
1881; and the number of other mines worked in 
1882 was 49, as compared with 63 in 1881. Al- 
though the winters of 1881-2 and 1882-3 were 
milder, and although their mildness reduced the 
consumption of household coal, the.general increase 
in the production of coal in Prussia was not ar- 
rested in 1882, the quantity extracted for the year 
having been 47,097,376 tons, as compared with 
43,788,545 tons in 1881, the value of the pro- 
duction in 1882 being returned at 11,636,2241., 
while the production of 1881 was valued at 
10,848,698/. The production of lignites in 1882 
was 10,798,091 tons, of the value of 1,478,5361., 
while the prody¢tion of 1881 was 10,412,153 tons, 
of the value of 1,563,449/. The production of iron- 
stone in Prussia in 1882 was 4,027,473 tons, as com- 
pared with 3,933,314 tons in 1881, the value having 
been 1,915,940/. in 1882 and 1,334,909/. in 1881. 
It will be seen that while the increase in the pro- 
duction in 1882, as compared with 1881, was 3.10 
per cent., the increase in the value in 1882 was 
7.90 per cent. The number of workmen employed 
in the extraction of iron minerals was 30,475 in 
1882 and 29,797 in 1881. The zinc mines of 
Prussia produced in 1882, 693,369 tons, of the 
value of 592,920/. ; in 1881 the corresponding pro- 
duction was 659,211 tons, of the value of 478,858/. 
The production of lead minerals in 1882 was 157,236 
tons, of the value of 973,043/. ; in 1881 the corre- 
sponding production was 148,790 tons, of the value 
of 930,781/. The copper mines of Prussia. appear 
to have been fairly prosperous in 1882, the extrac- 
tion of that year having been 558,851 tons, as com- 
pared with 515,360 tons in 1881. The value of the 
production in 1882 was 721,828/., as compared with 
704,287 in 1881. The number of workmen engaged 
in the copper mines of Prussia increased in 1882 to 
12,787, as compared with 11,946 in 1881. The 
number of workmen employed in the zinc and 
lead mines of Prussia increased from 30,797 in 
1881 to 31,312 in 1882, and the whole number 
of men employed in mines of all kinds in Prussia in 
1882 was 277,032 against 259,320 in 1881. There 
are about 1200 blast furnaces, iron works, iron 
foundries, and establishments for the treatment of 
minerals in Prussia. To be more precise, the total 
was 1199 in 1882 and 1281 in 1881. The total of 
1199 set down against 1882 was made up as follows : 





Iron works and blast furnaces, 102 ; iron foundries, 
658 ; forges, 263; steel foundries, 64 ; zinc works, 
30; lead, copper, and silver works, 27 ; and other 
works, 55. There were 196 blast furnaces in opera- 
tion in Prussia in 1882, as compared with 186 in 
1881, and the production of rough pig increased 
from 2,172,909 tons in 1881 to 2,467,548 tons in 
1882. The production of cast iron was 424,979 tons 
in 1882, as {compared with 380,018 tons in 1881. 
In 1882 Prussia produced more than 2,300,000 tons 
of iron of all kinds—bars, wire, and plates. The 
aggregate value of the production was 31,500,000/. 
in 1882, and the number of men employed was 
116,876. The quantity of rough zine produced in 
Prussia in 1882 was 113,271 tons, of the value of 
1,795,1451., the number of workmen employed 
being 8189. The production of lead in 1882 was 
49,551 tons, of the value of 1,217,349/., the number 
of workmen employed being 2287. The production 
of copper was 15,773 tons in 1882, of the value of 
1,048,924/., the number of workmen employed being 
2624. Silver was also produced in Prussia in 1882 
to the value of 1,229,595/., and gold to the value of 
11,441/. The value of the production of arsenic, 
nickel, sulphuric acid, antimony, &c., effected in 
Prussia in 1882 was something over 700,000/., the 
number of men employed being 8278. Finally, the 
production of the salt springs of Prussia in 1882 was 
251,679 tons of salt valued at 308,558. Is is difti- 
cult to make statistics very lively reading, and we 
are afraid that we have not been enabled to invest 
this recapitulation with many graces or attractions. 
Nevertheless, the facts cited may fairly be said to 
possess a solid interest and value. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 23, 1884. 

Tue Reading Coal and Iron Company is once more 
in a financial corner, and has been obliged to issue scrip 
to pay wages. The Reading Company expects to 
reduce its operating expenses some 2,000,000 dols. this 
year ; discharges of hands are being made in all its 
coal mines because of the backward demand for coal. 
A large number of financial and stock failures have 
taken place within a week, but the industrial interests 
are in no wise affected. Large contracts are excep- 
tional. The Pittsburgh iron manufacturers held a 
meeting with a committee from the Working Men’s 
Association yesterday, but failed to agree on the ques- 
tion of a nee to govern wages for the coming year. 
The manufacturers desire to have the matter settled 
by arbitration, but the Amalgamated Association will 
not consent to this, and the outcome will pro- 
bably be that some of the larger manufacturers will 
sign the scale, the others will then be compelled to 
follow suit, and production will be continued through 
the summer. The workmen have always carried 
their point in questions of this kind. They are per- 
fectly organised and always a unit, while the manu- 
facturers are divided by their conflicting interests. 
The National Industrial Congress, for the purpose 
of discussing the needs of the industrial interests of 
the country, is in session at Chicago; it is intended 
to further the cause of protection especially, and to 
fight the free trade sentiment of the west. An asso- 
ciation has just been formed in New York, on the other 
side, by the advocates of free raw material ; members 
of this association will be in correspondence with all 
the industrial centres, and will advocate their views 
on every possible occasion. A manufacturers’ exchange 
has been talked of, and will probably be established 
at an early date, to give the association permanency. 
The iron trade is quiet and rather dull in all depart- 
ments. The demand for steel rails, locomotives, and 
cars is light. The Baldwin Locomotive Works have 
just shipped several cargoes of locomotives to Brazil 
and the Argentine Republic, but orders are coming in 
slowly, and the firm are reducing their labour force, 
which will soon be down to 1500 men, instead of the 
usual average of 3000; the production during the 
summer will be about one locomotive per day ; they 
have usually turned out two per day. The bridge 
works are busy, and have enough work to lastthem well 
over the summer, but few good orders are coming in at 
present. The bar mills are working to about 60 per 
cent. of their full capacity. Stocks of all kinds of 
iron are light in first and second hands, and this is one 
of the most encouraging features of the present situa- 
tion. Steel rail mills are busy, filling orders for small 
lots, at 33 dols. to 33.50 dols. ; no heavy business is 
being done, and all sides show indifference. Foreign 
irons are almost without sale in this market. Bessemer 
is quoted nominally at 19.75 dols. to 20.50 dols., spie- 
geleisen, 28 dols. for 20 per cent., and 24 dols. to 24.50 
dols. for 10 to 12 per cent. It is probable that the 
summer will be an unusually quiet one; there is a 
stronger feeling than there has been, but very little 
activity in any direction. Prices are, however, likely 
to remain at about present limits. 
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CONCENTRATED AND DISTRIBUTED LOADS 
FIXED ON A BEAM. 


Graphical Solution for Shearing Forces and Bending 
Moments. 


By Proressors ALEXANDER and THOMSON. 


THE following is a complete graphical method of draw- 
ing the shearing force and bending moment diagrams for a 
beam, with concentrated and distributed fixed loads 
arranged on the span in any manner whatsoever. 

We shall first enunciate the underlying principles of 
the subject, all of which are formally demonstrated in our 
‘‘ Elementary Applied Mechanics,” Part II. : 

1. For concentrated loads the shearing force is con- 
stant between the loads, and changes suddenly at each 
load by an amount equal to that load. 

2. For any field* uniformly loaded the shearing force is 
uniformly varying; and the locus representing this shear- 
ing force, is a straight line, the tangent of whose slope is 
proportional to the intensity of the load. If any weight 
or weights be added to, or removed from, the portions of 
the span lying outside of this field, the amounts of the 
shearing force will be altered ; the locus, however, for the 
= will still be a straight line, with the same slope as 
before. 

Hence in the shearing force diagram : 

At any point where a concentrated load occurs, the 
locus is vertical, 





Over an unloaded field, the locus is horizontal. 
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Over an unloaded field, the locus is a straight slope which 
is tangential to the parabolic segment of the adjoining field. 

Graphical Solution.—Draw MN, Fig. 1, on any con- 
venient scale to represent the span; draw rectangular 
load areas to represent the uniform loads on the various 
portions of the span, and draw circles to represent the 
concentrated loads. In the example, the span is 100 ft. ; 
uniform loads of 1, 2, and 3 tons per foot extend from 
0 to 20 ft., 20 ft. to 60 ft., and 70 ft. to 100 ft., respectively, 
all measured from the left end of the span; concentrated 
loads of 10 and 15 tons are situated at the points 20 ft. 
and 50 ft. respectively. Draw vertical dot and dash 
lines to divide the fields. 

To find the reactions at M and N, the points of sup- 
port: Above M N draw the vertical lines of action of 
the loads W,, Wa, &c., Fig. 2; uniform loads being 
replaced by equal concentrated loads acting at their 
respective centres of gravity. Choose any scale for loads, 
and draw the force polygon (Fig. 3); and from any point 
K (called pole K) draw rays to the junctions of this force 
polygon. Now draw the link polygon (Fig. 2) thus: 

‘rom any point A on the line of action W, draw A B 
the line joining W, and W, in Fig. 2, parallel to the 
ray already drawn to the junction between W, and W, in 

‘ig. 3; draw B C between W, and Ws in Fig. 2, parallel 
to the ray already drawn to the junction between W. and 
W; in ~~ 3; similarly draw C D, DE, and EF; draw 
A H and FG parallel to the extreme rays respectively, 
and meeting the lines of action of P and Q, the support- 
ing forces at H and G. Join H G, and parallel r nae 
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Over a uniformly loaded field, the locus is a straight 
line, the tangent of whose slope is proportional to the in- 
— of the uniform load on the field. 

3. The bending moment diagram for a number of con- 
centrated loads, is a polygon with the apices on the lines 
of action of the loads. 

4. The bending moment diagram for a load uniformly 
distributed over the whole span of a beam, is a parabolic 
right segment, whose apex is over the centre of the span 
at a height equivalent (on the scale used) to one-eighth of | 
the total amount of load, multiplied by the length of the | 
span. The modulus of this parabola is proportional to the 
intensity of the load. 

5. For a field of a uniformly loaded beam, the locus of | 
the bending moment is an are of the parabolic segment 
just described ; if any weight or weights be added to or 
removed from, the portions of the span lying outside of | 
this field, the effect is to shift this parabola into some 
new position ; the axis of the parabola is still vertical. 

6. At any point of a span the shearing force is equal to 
the rate of variation of the bending moment at that point ; 
wherever the shearing force is zero, the bending moment 
is a maximum; and, further, wherever the shearing 
force for any field would become zero, if it continued to 
vary as for that field, there also the bending moment 
would become a maximum if it continued to vary as for 
that field also. 

Hence in the bending moment diagram : 

Over a uniformly loaded field, the locus is an arc of a 
parabolic segment, whose modulus is proportional to the 
intensity of the load on the field; whose axis is the ver- 
tical through the point where, for that field, the slope on 
the shearing force diagram meets the base. 





* The term “field” is applied to the portion of the span | 
between any two adjacent points at which the intensity 


pe the joints of the force ay a (Eig. 





of the load alters ; thus in the example, fields Nos. 1, 2, 3, 
4, and 5 extend from the left end of the span to the point 
20 ft., 20 ft. to 50 ft., 50 ft. to 60 ft., 60 to 70ft., and 70 ft. | 
to the right end of span, respectively. 


._— 
Fig. 6. Paraco.as 


draw K Zin Fig. 3; this determines the magnitude of 
P and Q, which in the example amounts to 95 and 120 tons 
respectively. 

To construct the shearing force diagram, Fig. 4: Draw 
the horizontal line M N through the point Z, Fig. 3, and 
Sto AB... 

respectively. Draw the locus A and this is the 
shearing force diagram required; the vertical scale is 
the same as that for the force polygon. 

To construct the bending moment diagram, Fig. 5: As 
a preliminary, take BC, Fig. 6, equal to two (as here 
taken) or three times the span, and on it construct any 


| parabolic right segment B A; C; in the axis O A; take 


parts proportional to the intensities of the given loads ; 
thus in the figure O A; :OA,:OA,::1:2:3 the inten- 
sities of the loads in our example ; construct parabolic 
segments passing through the points BC, and A, Ag, &e., 
as thus found; cut these parabolas out on separate pieces 
of paper or cardboard. Produce the slopes of the shearing 
force diagram to meet the base at the points a, ao, &c., 
Fig. 4. Takethe parabolic segment whose height is pro- 
portional to the uniform load in field 1; place it on 
parallel rulers, and with its axis in the vertical line drawn 
through a, (Fig. 4); draw the are main field1, Fig. 5; 
draw mn to represent the span. Take the parabolic seg- 
ment whose height is proportional to the uniform load on 
field 2; place it on parallel rulers, and with its axis in 
the vertical line through a, (Fig. 4) ; draw the are ab in 
field 2, Fig. 5. Similarly draw the arcs bc andnd; on 
joining cd it will be found to be tangential to the two 
adjacent bolas if the construction has been accurately 
made, he figures mabedn is the bending moment 
diagram, and the vertical scale is found thus : Take any 
of the parabolas, say that for field 1, apply it so as to have 
its axis in the vertical through the centre of span, and so 
as to pass through the points m and 7; then, Fig. 5, 
O Ay = 4wl?, where w is the intensity of the uniform lo 
on the field chosen, and / is the span; in our example 
O Ay=4 x1 x 100? = 1250 foot-tons, from which a scale 


| of foot-tons can easily be constructed. 





If at any one place in the beam there be two contiguous 
unloaded fields, the construction still holds for the bend- 
ing moment diagram; the slope for the first (say ¢ d) is 
drawn tangential to the ts lying on its left, the 
slope for the second is drawn tangential to the parabola 
lying‘on its right; if a concentrated load falls at one end 
of a distributed load (say at 70 ft. in Fig. 1), it is to be 
considered as falling on the unloaded portion (between 
60 ft. and 70 ft. in Fig. 1) and indefinitely near the end 
of the distributed load. The accuracy of the drawing is 
checked by the two tangents intersecting in the line divid- 
ing the two fields. If there be three contiguous unloaded 
fields there is no check on the accuracy of the drawing ; 
if more than three the solution fails; this, however, is 
not common in practice, as the weight of the beam itself 
needs to be taken into account. 

In order that results thus obtained may be accurate, 
the scales used for the drawings should be large—much 
larger than those here shown. 





WOOD PAVEMENT. 

At the last ordinary meeting of the present session of 
the Institution of Civil Engineers, on Tuesday, the 27th 
of May, Sir J. W. Bazalgette, C.B., President, in the 
chair, a paper was read ‘“‘On Wood Pavement in the 
Metro ~~ by Mr. George H. Stayton, Assoc. M. 
Inst. C.E. 

The author directed attention to the nature and extent 
of the various wood pavements in the metropolis, and to 
a comparison of the results obtained. The aggregate 
— of the streets of London was 1966 miles, of which, 


excluding 248 miles in course of formation, 1718 miles 
were thus maintained by various authorities, namely : 
Miles. 

Macadam 573 
Granite 280 
Wood ... 53 
Asphalte —... 134 
Flints or gravel 7984 


The existing area of wood pavement was 980,533 square 
yards, and its estimated cost 600,000/. Not more than 
4.38 per cent. was east of the City or south of the Thames. 
The method of construction adopted by the author was 
described and illustrated. His practice was to set out the 
levels of the channels so as to allow a rise to the crown of 
the road equivalent to 1 in 36 above the mean channel 
level. The inclinations of the channels should not exceed 
lin 150, and numerous street gulleys should be provided. 
An extra cost of 4 per cent. for gulleys was money well 
spent. The foundation of the Chelsea pavements con- 
sisted of a bed of concrete 6 in. deep, composed of 5} parts 
of Thames ballast to one part of Portland cement ; theentire 
cost for materials and labour, when completed, was 2s. 3d. 
per square yard. The use of old broken granite as a sub- 
stitute for Thames ballast, although cheaper, was not 
recommended. Concrete made from that material was 
less homogeneous than pure ballast concrete. 

e greater part of the wood pavement in London was 
composed of rectangular blocks of yellow deal. Before 
——- wood pavement the author inspected the various 
kinds of pavement then laid, and came to the conclusion 
that a plain but substantial system was the best. The 
blocks were 3 in. by 9 in. by 6 in., and were specified 
to be cut from close and evenly-grained, well-seasoned, 
and throughly bright and sound Swedish yellow deals 
(Gothenburg thirds) The author knew of no wood 
in the market, which so satisfactorily stood the wear 
of traffic and atmospheric changes. Of hard woods, 
pitch pine took a high place in point of wear, the ascer- 
tained annual vertical wear of the section in King’s-road 
during four and a half years being 0.055in. only. Neither 
elm nor oak blocks would withstand the atmospheric 
changes to which street surfaces were exposed ; larch 
would probably take a high position, but the available 
supply waslimited. In many pavements the blocks had 
been dipped in a creosote mixture; in a few instances 
they had been creosoted or mineralised, but at least one- 
third had been laid in their natural condition. The ordi- 
nary dipping process was of little value as a preservative, 
but might .be utilised as an external discoloration for 
inferior blocks, The author had tried creosoted blocks, 
but experience had convinced him that they were not 
more durable than plain, that their surface was less clean, 
that the system was 20 per cent. more costly, and that 
it tended to produce premature internal decay. The wood 
pavement in Chelsea required forty and one-half blocks 
per square yard ; they were laid upon the concrete in their 
natural state, with the fibres vertical, and with inter- 
vening spaces Zin. wide. The joints were filled with 
cement grout, composed of three parts of Thames sand to 
one part of Portland cement ; they were kept parallel b 
means of three cast-iron studs fixed in each block, whic 
rendered the pavement firm and steady until the grout 
was thoroughly set. A top dressing of fine gritty mate- 
rial completed the work. If practicable, traffic should 
be excluded from a newly-laid pavement for at least one 
week after completion. The result of five years’ wear 
convinced the author that the plain system comprised all 
the essentials of a sound pavement; that it provided a 
quiet and smooth surface for vehicles, and safe foothold 
for horses ; that the cement joint adhered to the wood, 
effectually resisted wet, did not unduly wear below the 
wood surface and thereby allow dirt to accumulate in the 
joints, neither did it displace the blocks. The net cost 
was 10s. 6d. per square yard, and but comparatively 
slight repairs had been found necessary. The blecks 
were originally 5.87 in. deep, but their present average 
depth was 5.22 in. in King’s-road, and 5.60 in. in Sloane- 


ad | street, their probable life being seven and eight years 


respectively. 
Particulars of wood pavements in various parts of 
London were given at considerable length ; and in those 
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instances where the approximate weight of the traffic per 
yard width was known, the details of cost, maintenance, 
durability, ascertained vertical wear of wood, &c., were 
described. The experience of the Improved Wood Pave- 
ment Company was nen greater than any other, that 
system having been laid in King William-street, Leaden- 
hall-street, Bishopsgate-street, Aldersgate-street, Lud- 
— Queen Victoria-street, Northumberland-avenue, 

arliament-street, Whitehall, Piccadilly, Knightsbridge, 
Bond-street, Park-lane, Old Brompton-road, and in other 
places. Henson’s system had been tried in Leadenhall- 
street, Fleet-street, the western part of Oxford-street, 
Brompton-road, Euston-road, and Uxbridge-road. The 
asphaltic system had been laid in Fleet-street, the 
Strand, Oxford-street, High Holborn, Regent-street, and 
Brompton-road. Lloyd’s ‘‘keyed” pavement in Pall 
Mall had proved a failure, owing to careless work, and to 
the mode of jointing and blocking. The same pavement 
in the upper part of Regent-street also showed consider- 
able wear. urey’s pavement had been laid in Cannon- 
street for over nine years, but the author did not class it 
among successful pavements. The ligno-mineral pave- 
ment was laid throughout Coleman-street in June, 1875, 
but in April, 1882, asphalte was substituted. Messrs. 
Mowlem and Co.’s pavement had been laid in the City, 
St. Giles’s, St. Marylebone, St. Pancras, and Kensington. 
In Princes-street, Cavendish-square, blocks which had 
been put down in September, 1874, were still in existence. 
A large area upon the plain system had been paved by 
Messrs. Nowell and Robson, in Kensington-road, Fulham- 
road, Uxbridge-road, and High-street, Notting-hill. In 
other metropolitan districts besides Chelsea, the vestries 
had laid a sale system by means of their own staff. The 
vestry of St. Marylebone paved the eastern portion of 
Oxford-street in October, 1878. The blocks now averaged 
3.30 in. deep, but in certain parts the depth was 13in. 
only. The Paddington vestry had laid 125,000 square 
yards in various streets, with satisfactory results. 

The essentials of good management consisted in the 
a removal of defective blocks, the constant use of 
2and scrapers and brooms in removing horse-droppings 
and mud, and the judicious application of water and sand. 
The cost of this service was 44d. per square yard per 
annum, as — lld. per square yard for macadam, 
previous to the substitution of wood. The author con- 
sidered it undesirable to lay blocks of a greater depth 
than would provide for a life of seven years, as very few 
pavements retained a good surface after about six years’ 
wear. Experience suggested that 5 in. blocks were pre- 
ferable. Taking the life of the blocks in King’s-road at 
seven years, the first cost, repairs, renewals, and cleans- 
ing, spread over twenty years, amounted to ls. 9d. per 
square yard per annum, and over fifteen years 2s. 1#d. 
The repairs of Sloane-street and King’s-road, when maca- 
damised, amounted to 2s. 10d. per square yard, exclud- 
ing first cost, but including 11d. for cleansing. In West- 
minster the annual cost of macadam repairs alone was: 


2 


In Parliament-street 2 10 
3, Whitehall : fe a 2 104 
»» Victoria-street ... si + 2 0 


The annual cost of wood relatively to the traffic weight 
per yard width was classified in the following Table : 





Daily Traffic Weight per Yard Width 
of Pavement, 














System. ; 
| 400 | 500 750 | 1000 | 1250 
Tons. | Tons. | Tons. | Tons. | Tons, 
s.d.j/ s.d.j ad. | s.d. oe a. 
Plain yellow deal 14 -~ Tee . 1 10} 
»» pitch pine wa ee ee 
Creosoted yellow deal 1 64] 1 10} 
Henson’s - a Sr wo i ok]; 1-93) 2 0 
Improved | .. 11 21) 
Asphaltic 20 2 Oo} 
Lloyd’s 23 | 


It was strongly urged that local authorities should adopt 
measures for ascertaining the weight of traffic before lay- 
ing down wood, that greater discretion was necessary in 
accepting tenders for construction and maintenance, and 
that no reasonable expense should be spared in super- 
vision. On the whole, the author submitted that wood 
pavement was economical and convenient, that notwith- 
standing many failures the modern system had achieved 
a fair amount of success, and that there was no apparent 
reason why its use should not be extended. 

The paper included tables and statistics showing the 
first cost and annual cost of various wood pavements, 
the comparative vertical wear of wood in various streets 
as reduced to a traffic standard, together with the ascer- 
tained and estimated life of the blocks. 








TRIAL TRIPS AND LAUNCHES. 

THE magnificent screw steamer Ems, the last of five 
vessels built by Messrs. John Elder and Co., for the 
North German Lloyd’s Company of Bremen, finished her 
progressive speed trials on the Clyde, with an experi- 
mental cruise with several of the company’s directors and 
leading officials on board. She is a vessel of 5250 tons, 
and measures 450 ft. by 47 ft. by 36 ft. 3in. Her carrying 
accommodation is sufficient for 170 first-class, 180 second- 
class, and 1200 steerage passengers, in addition to that 
required for the ship’s officers and crew, 170 in number. 
The Ems is one of the very finest vesels yet sent’ out of 
the Clyde for ocean traffic. All the appliances about the 
ship are perfect, and rarely has the accommodation pro- 
vided for the first-class and second-class passengers, in 
respect of its comfort and luxury, been equalled in a 
Clyde-built ship. In a recent issue, we gave some details 





regarding the electric light installation on the Ems. The 
engines are of the compound inverted three-cylinder 
type, the two low-pressure cylinders being each 86 in. 
in diameter, and the high-pressure cylinder 62 in. in dia 
meter, with piston stroke of 5 ft. For the supply of 
steam there are six double-ended steel boilers, each fitted 
with six of Fox’s patent corrugated furnaces, the steam 
pressure being 951b. per square inch. The greatest speed 
attained on the trial was about 18$ knots per hour, the 
engines making 65 revolutions per minute and developing 
7227 indicated horse-power. At the conclusion of the 
experimental cruise the Ems left the Clyde direct for 
Bremen to take up her station for the New York pas- 
senger and mail service vid Southampton. 


The fine new paddle steamer Bournemouth, built and 
engined by Messrs. Ramage and Ferguson, Leith, for 
the Bournemouth, Swanage, and Poole Steam Packet 
Company, had her official trial trip on the Forth on the 
16th ult., with most satisfactory results. She is 190 ft. 
by 21 ft. beam, with handsomely fitted passenger accom- 
modation. On a long-distance run her s was at the 
rate of 16 knots per hour, the engines making an average 
of 40 revolutions per minute, and indicating 1000 horse- 
power. 

On the following day, Messrs. Caird and Co., Greenock, 
launched the Tasmania, another large and full powered 
P. and O. Liner of about 5000 tons gross, and measuring 
400 ft- by 45 ft. by 31 ft. 6in. She is being supplied by 
the builders with a pair of inverted direct-acting engines 
of 3750 horse-power indicated, the cylinders measuring 
52 in. and 96 in. in diameter, respectively, with a piston 
stroke of 5 ft. Gin. The condensing surface will amount 
to 7600 square feet, and steam of 90 1b. pressure will be 
supplied by three double-ended boilers, having in all 
eighteen furnaces. The vessel is of the three-decked 
class, according to Lloyd’s rules, and is divided into 
eight water-tight compartments, the intention being to 
fit her so that she can be readily transformed into a 
Government transport. Her carrying accommodation 
will be sufficient for 150 first and second-class passengers, 
and her speed is expected to be equal to 144 knots with 
1500 tons of dead weight on board, 





On Saturday, the 17th ult., the Albatross, a finely 
modelled iron screw steam fishing cutter, by Messrs. 
Earle’s Shipbuilding and Engineering Company, Limited, 
built to the order of the Great Grimsby Ice Company, 
was taken on her official trial trip. The dimensions are 
as follows: Length, 133 ft. ; breadth, 21 ft. 6in.; depth 
of hold, 11 ft. This ship is ketch-rigged, with a large 
spread of canvas, and is propelled by compound surface- 
condensing engines of 55 nominal horse-power, having 
cylinders 2lin. and 40in. in diameter by 24in. stroke. 

hese indicated 400 horse-power, and propelled the ship 
at a mean speed of 10.85 knots on the measured mile off 
Withernsea. 


The s.s. Gomes IV, late Strathcarron, 420 tons gross 
and 70 horse-power nominal, went down the Clyde on 
Saturday, the 17th ult., on her official trial, after having 
had extensive alterations and additions made on her to 
the designs and under the superintendence of Messrs, 
MacNicoll and Co., Glasgow, the contractors being 
Messrs. John Shearer and Son, Glasgow. She made a 
speed of 10 knots. 


The latest addition to the splendid fleet of Clyde river 
passenger steamers is the Jeanie Deans, which the builders, 
Messrs. Barclay, Curle, and Cu., Glasgow, have recently 
handed over to the owners, the North British Steam 
Packet Company, for their coast service, in connexion with 
the North British Railway, between Craigendoran (Helens- 
burgh) and ee. She is a vessel combining ex- 
tensive and comfortable passenger accommodation and a 
high rate of speed, and is fitted with single diagonal 
engines, having a 50-in. cylinder and a piston stroke of 
6 ft., steam being supplied by an unusually large hay- 
stack boiler having a working pressure of 50 1b. per square 
inch. Her official trial included six runs on the measured 
mile at Skelmorlie, the average speed attained being equal 
to nearly 164 knots, or nineteen miles an hour, even with 
a stiff breeze from the south-west. On two of the runs, 
when the wind lulled down a little, a speed of over twenty 
miles an hour was attained. 

On Friday, the 28rd May, Messrs. John Fullerton, 
Merksworth Shipbuilding Yard, Paisley, launched the 
Palmer, a steel twin-screw steamer of 450 tons, builders’ 
measurement. Sheis being fitted with two pairs of com- 
pound engines of 60 horse-power nominal by Messrs. 
Kincaid and Co., Clyde Foundry, Greenock, and has 
been built to the order of the Australasian Steam Naviga- 
tion Company, cf Sydney, for the Australian coasting 
trade. 

On the following day, Messrs. Ramage and Ferguson, 
Leith, launched a handsome iron steam yacht of about 
404 tons, yacht measurement, built to the order of 
Mr. W. B. Walker, of the Royal Thames Yacht Club, 
and named the Lady Aline. She measures 167 ft. by 
23 ft. by 14 ft., and will be supplied with engines of 
110 horse-power nominal by the builders, the cylinders 
being 20 in. and 38 in. in diameter, respectively, with 
a piston stroke of 24 in., the working pressure of the 
boiler being 90 lb. per square inch. 





The steel screw steamer Mexico, sister ship to the 
Tamaulipas and the Oaxaca, all built by Messrs. R. Na- 
pier and Sons for Mexican owners, and intended to carry 
mails and passengers between Spain and Vera Cruz, had 
her trial trip on the Clyde on the 20th ult. She ran 
round Ailsa Craig, and attained a speed equal to 16} 





knots per hour, the guaranteed speed being 15; 
She measures 400 ft’ by 44 ft. by 30 ft. 6 aig Fag 
vessel of 4150 tons, She is fitted with Mr. Kirk’s triple 
expansion engines, working with steam at an_ initial 
eg of 140 lb., and indicating 5000 horse- 
he boilers, which are also of steel, are fitted with 
Fox’s corrugated furnaces. Accommodation is provided 
oe first-class passengers and 1000 emigrants or 
soldiers, 


ower, 


Two vessels were launched at Dundee on Monday, the 
26th ult. The Earl of Dalhousie, a steel four-masted 
sailing ship of 1735 tons gross register, and measuring 
260ft. by 38ft.6in. by 23 ft. 3in., was launched by 
Messrs. Alexander Stephen and Sons, who are the owners, 
The other vessel was an iron steamer named the Senator, 
measuring 172 ft. by 26 ft. by 134 ft., and built by Messrs, 
Pearce Brothers, who are supplying her with engines of 
70 horse-power nominal. She has been built to the order 
of Messrs, Edward Harris and Co., Middlesbrough, and 
is to be engaged in the general coasting trade, 


On the same day, Messrs, A. and J. Inglis, Glasgow, 
launched a very handsome steel-built steam yacht of 200 
tons yacht measurement. Her dimensions are 125 ft. by 
18} ft. by 124 ft., and she is fitted with engines of 200 
horse-power. She is the property of Mr. John Inglis, 
a ex-Rear Commodore of the Royal Clyde Yacht 

ub, 


On Tuesday, the 27th ult., Messrs. Napier, Shanks, and 
Bell, launched from their yard at Yoker, near Glasgow, 
a spar-decked steel screw steamer named Satsuma Maru, 
of about 1850 tons gross, built to the order of the Union 
Steam Navigation Company, Japan. The vessel measures 
265 ft. by 354 ft. The engines are direct-acting with 
cylinders 36 in, and 68 in. in diameter, and 44 in. stroke. 
They are about 1350 horse-power and are supplied by 
Messrs. J. Howden and Co., Glasgow. The Satsuma 
Maru is the first of three steamers which Messrs. Napier, 
Shanks, and Bell have in hand, desigaed for the Japa- 
nese coasting trade. 

The new screw steamer Engineer, recently built by 
Messrs. Murdoch and Murray, Port-Glasgow, and engined 
by Messrs. James Howden and Co., of Glasgow, who 
were the contractors for the ship complete, had her trial 
trip on Tuesday, the 27th ult., at the measured mile at 
Skelmorlie, when a speed of over eleven knots was 
obtained, everything working smoothly. She afterwards 

roceeded to Garston to load her first cargo of large 

ilers, and other machinery, for Bilbao. ‘This vessel 
was built to the order of Mr. George Elliott Bromage, 
of the firm of Messrs, Patham and Co., shipowners, 
London, the managing owners, expressly for the con- 
veyance of unusually large objects, and we are informed 
that she is capable of carrying below deck a larger 
——- than any steamer afluat, it being possible to put 

low two ordinary torpedo boats of 85 ft. each in length. 





A steel screw steamer named the Dracona, a vessel of 
about 1900 tons gross register, was launched on the 27th 
ultimo by Messrs. Gourlay Brothers and Co., Dundee, 
to the order of Messrs. William Thomson and Sons, 
Dundee. She measures 284 ft. by 35 ft. 6 in. by 23 ft. 7 in., 
and is to be fitted with engines of 210 horse-power 
nominal, 


Messrs. D. J. Dunlop and Co., Port-Glasgow, on the 
28th ultimo, launched a steel twin-screw steamer named 
the Centauro, and built tothe order of Messrs. Casares 
and Danber, London, for the Compania de Transportes 
Fluviales & Vapor de Monte Video. She measures 180 ft. 
by 30 ft. by 11 ft., and is a vessel of about 550 tons gross 
register. ‘The builders are supplying her with two pairs 
of compound engines, having cylinders of 18 in. and 35 in. 
in diameter respectively, with a piston stroke of 24in, A 
high rate of speed is expected from the vessel. 





On the same day the Yokahama Maru, a screw steamer 
of 2300 tons, and measuring 300 ft. by 36 ft. by 27 ft. 94 in., 
had her trial trip on the Clyde. She was built and 
engined by the London and Glasgow Shipbuilding and 
Engineering Company for the Mitsu Bishi Mail Steam- 
ship Company, of Tokio, Japan; she attained a speed of 
fully 13 knots per hour on a mean draught of 17 ft., and on 
a run of eight hours a continuous speed of 12 knots, with 
a consumption of fuel at the rate of 1.535 lb. per indicated 
horse-power per hour, the specified speed being 124 knots, 
end consumption of fuel 2 Ib. per indicated horse-power. 
The engines are capable of indicating about 2000 horse- 
power, steam being supplied by two double-ended steel 
boilers with a working pressure of 80 lb. per square inch. , 





Messrs. Russell and Co. launched from their Greenock 
shipyard, on the 30th of May, a four-masted iron sailing 
vessel of about 2300 tons register, measuring 300 ft. by 
42 ft. by 244 ft., and named the Falls of Earn. She is 
owned by Messrs. Wright and Breakenridge, Glasgow. 





On Saturday, the 31st ult., a new iron twin-screw tug 
steamer, named Gulliver, ran her official speed trial. 
She is the largest and most powerful tug on the Clyde, 
measuring 125 ft. by 21ft. 7 in. by 11 ft. 3 in., and 
is fitted with Rankin’s patent twin-screw engines of 
550 horse-power indicated. She was built by Messrs. 
Napier, Shanks, and Bell, Yoker, and engined by Messrs. 
Rankin and Blackmore, Greenock. The cylinders are 
23 in. and 42 in. in diameter respectively, witha piston 
stroke of 30in., and steam at a working pressure of 80 lb. 

r square inch is obtained from a steel boiler 10 ft. 6 in. 
ong. The vessel, which was constructed under the in- 
spection of the Glasgow Underwriters’ Surveyors, and is 
fitted with the most approved appliances for towing large 
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ships, assisting at wrecks, &c., is owned by the Clyde 
Shipping Company. On the measured mile she attained 
a speed of 114 knots, the machinery working with the 


most perfect smoothness. 








FOREIGN AND COLONIAL NOTES. 
Australian Intercolonial Railway.—Tenders have been 
received for the construction of a section of the Australian 
Intercolonial Railway. The section extends from the 
Murray Bridge to the border, a distance of 125 miles, and 
the lowest tender is that of Messrs, C. and E. Millar, 
for 328,101/. 13s. 11d. 


American Steam Shipbuilding.—A good deal of activity 
is observable at Roach’s shipyard, Chester, Pennsylvania, 
and about 1200 men are employed upon Government work, 
and also upon vessels building on private account. One 
of the cruisers for the Government, a despatch vessel, is 
nearly completed. The Boston and Atlanta, twin ships, 
are well advanced, and the framework of a fourth cruiser, 
the Chicago, is all up. In addition to these vessels, Mr. 
Roach is building a first-class iron ship of 3000 tons for 
the Old Dominion Steamship Company, of New York, 
and another of 1500 tons for parties in Boston. 


French Coal Imports.—It appears that in the course of 
1883 France imported 9,257,174 tons of coal and 1,270,123 
tons of coke, making an aggregate of 10,527,297 tons, re- 
duced, however, to 9,847,301 tons by exports. The total 
of 9,257,174 tons of coal was made up as follows : England, 
3,848,203 tons; Belgium, 4,217,933 tons; Germany, 
1,186,754 tons; and other countries, 4285 tons. The 
corresponding figures for 1882 were : England, 3,560,149 
tons; Belgium, 4,064,625 tons ; Germany, 1,035,418 tons ; 
and other countries, 4978 tons—making a total of 8,665,170 
tons, 


Locomotives on the Chicago, Burlington, and Quincy Rail- 
voad.—At the close of 1883 the Chicago, Burlington, and 
Quincy Railroad Company owned 542 locomotives, as 
compared with 523 at the close of 1882, 484 at the close 
of 1881, and 441 at the close of 1880. The length of line 
worked at the close of 1883 was 3322 miles, as compared 
with 3229 miles at the close of 1882, 2994 miles at the 
close of 1881, and 2772 miles at the close of 1880. 


American Locomotive Building.—The Schenectady Loco- 
motive Works have recently received an order for ten 
locomotives from the Wisconsin Central Railroad for use 
on an extension of that line from Chippewa Falls to St. 
Paul. 


Credit Valley (Canada) Ruilway.—Three sets of engi- 
neers are now surveying as many different routes fora 
proposed western extension of the Credit Valley Railway. 
One of the lines furthest advanced is parallel with 
the Great Western, between it and Lake St. Clair, the 

arty now being between Chatham and Thamesville. 

he second line runs between the Great Western and 
Canada southern tracks, and is heading to strike the 
river at or near the old Rae distillery at Windsor. The 
surveyors on this line are now between Chatham and 
Buxton. The third reutelies below the Canada Southern 
track, and the survey has reached Buckhorn, Kent 
County, and will terminate at a point opposite the 
Wabash depot in Windsor. 


Gas in Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in the first 
three months of this year to 912,9447. as compared with 
881,905/. in the corresponding period of 1883, showing an 
increase of 31,039/., or 3.52 per cent. this year. 


Public Works in Italy.—Between 1862, the date of the 
unification of the budgets of the Government ef Italy, 
and 1883, the Italian Ministry of Public Works expended 
46,740,6211. for railways, and 30,821,706/. for roads, water 
supply, harbour improvements, &c. The amount voted by 
the Italian Legislature for further public works in 1883 
was 7,959,6077. 

Tasmanian Lighthouse Service.—The Hobart Marine 
Board is considering the question of the erection of a new 
lighthouse on the south-east coast of the colony. Such a 
lighthouse is considered necessary for the guidance of 
vessels making a direct voyage from Europe to Hobart. 


South Australian Railways.—Messrs. C. and E. Millar 
have tendered for the construction of a railway from the 
Murray Bridge to the Victorian border, the amount asked 
being 328,000/., or 2000/. per mile. 


_ Canadian Railway Progress.—According to recently 
issued official statistics, 1275 miles of railway were built 
in Canada last year, making a total of 8805 miles under 
traffic. When the lines at present under construction 
are completed, which will be within two years, the rail- 
way system of Canada will comprise over 11,400 miles. 
The paid-up capital was increased last year to 494,271,264 
dols., or 19 per cent. The gross revenue collected during 
the year was 33,244,585 dols., an increase over the pre- 
ceding year of 4,216,796 dols, 


Mexican Central Railway.—About 30,000,000 dols. of 
Boston capital is invested in the Mexican Central Rail- 
way, which now works a continuous line of 1225 miles, 
from the United States border at El Paso, Texas, to the 
city of Mexico, The two ends met March 8, at Tresvillo, 
750 miles from El Paso, and 475 miles from the city of 
Mexico. The work has been completed in four years at 
a cost of 30,000,000 dols, 


Teetotalism on the Grand Trunk Railroad.—The Grand 
Trunk Railway Company of Canada is anxious that its 
employés should all sign a pledge not to drink intoxicat- 
ing liquors. Ina cireular sent out by Mr. W. J. Spicer, 
superintendent, the advantages of total abstinence are 
pointed out. The fact is urged that railway employés 





have the lives of the public and the safety of persons and 
property intrusted to their care, and so must use at all 
times the utmost possible caution and vigilance in the per- 
formance of their duty. 


German Rails in the Celestial Empire.—The Osnabruck 
Steel Works bese ary has received an order from the 
Chinese Government for a quantity of Haarmann rails. 


The Tasmanian Coast.—It is understood that steps will 
be shortly taken to complete the sur vey of the south-west 
coast of Tasmania. This is much required for a proposed 
direct line of steamers. 


Port Adelaide.—The South Australian Marine Board 
has eed that the channel of the Port Adelaide river 
shall widened to 200 ft. for its whole length, and 
that it shall be deepened all through so as to havea depth 
of 20 ft. at low water. 


A Queensland Dredyer.—The Queensland Government 
has accepted a tender of Messrs. John Walker and Co., 
of Maryborough, for the construction of a new dredger. 
The contract price is 30,630/. 


Victorian Railways.—A new line from Melbourne to 
Bacchus Marsh was opened April 18, 


Brisbane Dry Dock.—The Queensland engineer of har- 
bours and rivers has been instructed to call for tenders at 
once for the extension of Brisbane dry dock 150 ft., 
making a total length of 450 ft. 


The Arlberg Tunnel.—Such progress has now been made 
with the Arlberg Tunnel that the new line is expected to 
be opened to the public, on August 1. Preparations are 
being made for establishing large docks at Zurich and 
Constance. 


The Panama Canal.—The extraction of soil effected in 
connexion with this canal in March amounted to 615,000 
cubic metres. This total carried the aggregate extraction 
to the close of March, 1884, to 4,555,534 cubic metres. 
The rate of extraction appears to be slightly increasing. 


Steel Rails on the Eastern of France.—The use of steel 
rails is making steady progress upon the very considerable 
network of the Eastern of France Railway Company. 
At the close of 1882, the company was working 31363 
miles of line, of which 1648? miles, or 52 per cent., were 
laid with steel. Atthe close of 1883, the extent of line 
worked by the company was carried to 3228? miles, of 
which 1915 miles, or 59 per cent., were laid with steel. 

Tater Supply of Villages. —At South Evanston, Indiana, 
a power‘ul flow of pure fresh water has been obtained by 
boring to a depth of 1600 ft. This is now distributed 
throughout the streets in underground pipes without the 
aid of pumping, the natural force of the well itself being 
sufficient. The water flows at the rate of 350 gallons 
per minute. The expense of boring the well is stated to 
ave been only 3800 dols, 
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don. (W. F. Heshuysen, Amsterdam). {6d. 4 Figs.|—Referring 
to the illustrations, the shaft e being rotated by hand or other 
power, the block ¢ is forced backwards by two auxiliary cams g ; 
the principal cam f then forces the disc d and the wedges h 
towards the block ec. The wedges grip the drill bar a firmly, and 





Fig1 


when the cam / leaves the disc, an air cushion or a spring forces 
the drill bar a forward to strike the material to be perforated, the 
shock of the drill on the rock disengaging the drill bar from the 
wedges. The drill bar being perfectly free remains at the bottom 
of the socket, and is only raised when the dise d is forced back- 
wards by the cam /, the feed being thus automatic according to 
the resistance of the rock, (September 20, 1883), 


4945. Conductors for Electrical Railways or Tram- 
ways: A. Siemens, J. Gordon, and J. W. Budd, 
London (Executors of the late Sir W. Siemens). (Partly E. 
W. Siemens, Berlin). (6d. 13 Figs.}—The conductor is con- 
structed as a tube having a longitudinal slot and in which isa 
slide consisting of several pairs of semi-cylindrical cheeks of con- 
ducting material that are pressed against the surface of the tube 
by springs situated between each pair. The pairs are connected 
together by a flexible conductor, and a flat stem passing through 
the slot of the tube is connected to one of the pairs at each end of 
the slide. This stem is attached to a small frame carrying the 
flexible conductor which serves to convey the current to, and to 
draw the slide along, with the vehicle. Fig. 1 shows an underside 
plan of part ofa system of overhead tubularconductors with switches 
and crossing. Fig. 2 is a section on the line ¢ d, and Fig. 3 is a longi- 
tudinal section of the tube with its contact slide. The contact 
slides C C slide in the slotted tubes R R' and convey, by means of 
the conducting cord S S', the current to the mctor on the vehicle. 
The conductors R R! are made with branches R? R3; the crossing 
A of the tubes R! R2 is constructed of hard wood in which the con- 
tinuations of the tubes are formed, the electrical currents being con- 





























veyed across the block A by plates B B! (Fig, 2). At the branches, 
switches E E! pivotted to bolts D D! and held by springs against stops 
soasto keep the main lines open, are provided. The switches are 
moved by hand when the slides C pass from R to R2 or automatically 
by the slides when they pass from R2 to R. The cheeks of the slides 
are secured together by acopper cord K and are pressed against 
the inner surface of the tube by springs. The two outer pairs 
have flat stems P secured to the frame T and are connected by 
copper cords K' to the socket Ql and cord S!. The partS of the 
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4394. Construction of the Cylinders of Steam En- 
gines: R. Ogden and I. M. Livsey, Ashton-under- 
Lyne. jid. 2 Figs.J)—The steam cylinder is cast by itself in the 
form of a simple pipe open at each end without any ports or pas- 
sages. The covers are constructed so as to contain the valve boxes 
and seatings and the exhaust and steam ports. The cylinder may 
be steam jacketted. (September 14, 1883). 


4439. Construction of Holling Mills, &c.: J. A.A. 
Buchholz, London. [ls. 22 Figs.)—The patentee refers to 
his Specifications 563 of 1878, 2054 of 1882, and 1262 of 1883. The 
“distance adjustment” between the rollers is effected by causing a 
friction wheel to bear in the required direction upon a pair of anti- 
friction wheels in the vicinity of the bearings of the fixed roller 
axle. Cam-shaped rock frames on the axle of the friction wheel 
serve, by pressing against the hinged bearings of the adjustable 
roller, to limit the approach of the adjustable roller towards the 
fixed roller. Two methods for limiting the control of the roller 
in respect to the distance adjustment are described, Two arrange- 
ments of driving gear are described, in one of which the belt, in 
addition to driving the rollers, is made to impart the required 
pressure thereto. This relates further to means for the more effec- 
tive utilisation of the pressure required in roller mills, to means 
for equalising the pressure of the top and bottom rollers of three 
roller mills, to means for preventing the choking of the side shutes 
or delivery channels of multiple roller mills, and to a meal 
distributor. (September 17, 1883). 


4495. Rock-Boring Machines: E. T. Hughes, Lon- 





g cord is attached to the sliding piece Q which is drawn 
against one or other of the springs F according to the direction of 
motion to prevent sudden jerks. When the conductors are placed 
underground, the conducting tubes R are contained within 
a conduit formed of lengths of channel iron between the lengths 
of which are arranged the chairs for supporting them, the parts of 
the conduit near the chairs being inclosed at the top by hinged 
covers. The conducting cord passes through a slot in the top of 
the channel irons. (October 17, 1883). 


4947. Measuring Electrical Energy: A. Siemens, 
J. Gordon, J. W. Budd, London (£2ecutors of the late 
Sir W. Siemens). (Partly E. W. Siemens, Berlin). [6d. 3 Figs.] 
—A ring forming the extension of an electro-magnet and conse- 
quently of a uniform polarity, has mounted loosely upon it one or 
more coils, through which the current to be measured is made to 
pass, the coils travelling with a uniform force round the ring, 
Referring to the illustrations, the two coils BB! are mounted 
loosely — the annular pole A of a shunt electro-magnet A. 
These boobins are carried by arms C fixed to a spindle D of soft 
iron suspended by a thread from a pin F, by turning which 
the vertical position of the spindle is adjusted. The spindle 
is also connected by two helical springs G of conducting material 
to two contact screws H, the current being passed from the 
springs G through thecoils BB!. The spindle D passes through a 
bobbin K having two coils, one in the circuit of the magnet A and 
the other in the circuit of the coils B B', which bobbin serves to 
counteract the action of the ring A on the spindle D. The lower 
end of the spindle D carries a soft iron plate from which is loosely 
suspended a soft iron disc L carrying a knife edge gearing with a 
serrated ring M on a spindle which imparts motion to the counter. 
When the current is passed;through the coils A, B, B', and K, the 
bobbins are caused to revolve upon the ring A against the action of 
the springs G, while at the same time the plate on the spindle D 
attracts the disc L, raising the knife edge out of gear with the ring 
M. On the interruption of the current through the coils B B! and 
K, the knife edge drops into gear with the ring M and the return 
motion of the spindle caused by the springs GG will actuate the 

ter, or the iter might be actuated by the forward motion, 
the knife edge being arranged to gear with the counter when the 
spindle is magneti: The circuit of the electro-magnet A may 
be alternately open and closed instead of that of the coils B B!, in 
which case the coils K are dispensed with, and the spindle is mag- 
netised by the annular pole A. The regular alternation of the 
closing and opening of the circuit may be effected by any clock- 
work mechanism set in motion by the current. Preferably, how- 











516 





ENGINEERING. 





[JuNE 6, 1884, 








ever, a glass tube, drawn out at its middle toa capillary channel, 
and half filled with mercury, is exhausted and mounted on pivots 
at its middle. It is alternately inclined by an electro-magnet 

















which draws it in one direction in opposition to a spring. The 
mercury establishes contact between platinum terminals em- 
bedded in one end of the tube. An electro-magnet may be em- 
ployed in lieu of the spring, a set of wire terminals being arranged 
at each end of the tube. (October 17, 1883). 


4951. Obtaining Illuminating and Hea Gases 
and Useful Products frem Coal, &c.: H. Kenyon, 
Altrincham, Cheshire. (8d. 6 Figs.]—The retorts are formed 
with combustion chambers for heating the retorts, and with hollow 
walls or partitions for heating air and steam. The coal should be 
preferably rich in nitrogen, carbon, and hydrogen, and have a 
minimum ofash and iron. The illuminating gas is first driven off, 
and highly superheated steam, mixed or not with air, is then in- 
troduced ; water gas and carbonate of ammonia being given off 
and passed through a solution of salt, chloride of ammonia and 
carbonate of soda being formed. The chloride of ammonia is 

into soda waste or lime, chloride of calcium and sulphide 
of ammonia being formed. The sulphide of ammonia is converted 
into sulphurous acid, sulphur and ia, the a ia being 
—y into the retorts to form carbonate of ammonia. (October 17, 


4961. Apparatus for Electrical Heating: J. S. 
Selion, London. (6d. 6 Figs.|—This consists of a casing or 
holder, and of a perforated or cellular slab or slabs of clay, plum- 


bago, or equivalent materials, the perforations or cells containing 








coils or resistances through which the electric current is passed. 
Referrfng to the illustrations, A is the casing provided with the 
cold air inlet a and heated air outlet a2. The inlet is provided 
with a valve. The slabs C of plumbago are supported upon 
brackets, and contain the coils d connected to the terminals b. 
(October 17, 1883). 


4967. A tus for Producing Flashing Signal 
Lights: . B. Rickman, London. (Rf. and 0, Pintsch, 
Berlin). (6d. 4 Figs.)—The gas on its way to the burner is 


caused to pass through a chamber having a movable part or 
diaphragm, which, on account of the varying pressure in the 
chamber, effects intermittently a cut-off mechanism. (October 
18, 1883). 


4970. Laying of Undengrount Electric Wires: W. 
P. Thompson, London. (J. F. Martin, Chicago, Ill., U.S.A.) 
[10d. 33 Figs.]—The conduit pipes for carrying the conductors 


are divided into sections, the end of each section being passed 
into a casing or well having a hinged cover flush with the side 
walk or street,and a removable cover placed within the casing 
over the ends of the adjacent sections. This casing is provided 
with drain pipes. The pipe sections enter boxes in the casing, 
and each box has at its front a perforated indicator board. The 
conductors are carried within insulating tubes passing into the 
casing, and with their ends projecting out from the indicator 
boards which are numbered alongside their perforations to dis- 
tinguish between the different conductors. e boxes have top 
and front doors, and are also provided with rotary fans, arranged 
in suitable casings and driven by electricity, so as to draw air 
through the conduit and keep the interior dry. The projecting 
ends of the insulating tubes are connected by flexible insulating 
tubes which can be bent when lateral branch pipes are connected 
with the casing. The conductors as well as = me numbered are 
classed under appropriate headings. The insulating tubes may be 
composed of sheets of paper or textile material wound to form a tube 
with or without intermediate layers of rubber or other insulating 
compound. The layers of the tube are held together by any suitable 
cement. The tubes are coupled together by means of sleeves slipped 
thereon, and serving to separate the tubes from .one another. 
The sheet from which the tubes are made, or its end, may be 
provided with transverse rows of perforations which serve to show 
when the sheet is properly rolled up, and by means of cement 
to rivet the layers together. The inner layer may be unperfo- 
rated. The insulating tubes are supported in perforated segments 
of wooden discs having dovetailed projections fitting in longitu- 
dinal grooves in ribs running from end to end of each pipe. The 
segments may be connected together by rods or bars. A longitu- 
dinal central partition is, or two or more are, inserted in grooves 
running from end to end of each pipe, and the ends of the parti- 
tions may be conn by tongue and grooved joints. In another 
construction a supporting disc has a central air passage, and 
where the conductors are to be branched off, the perforations are 


Several other methods of carrying out the above are described and 
illustrated. This specification contains fifty-nine claims. (Oc- 
tober 18, 1883). 


4976. Extraction of the Precious Metals fromtheir 
Ores, &c.: A. P. Price, London. [4d.]—Copper in a fine 
state of division or sulphuretted hydrogen or sulphides are brought 
into contact with a solution of the metals by agitation or other- 


wise. (October 18, 1883). 
4991. A atus Used in the Manufacture of Gas: 
J. Some: e, London. [6d. 7 Figs.|—A funnel-shaped cup 


is attached to the lower part of the dip pipe, dips into the liquid 
in the hydraulic main, and has a hole ia its bottom proportionate 
to the diameter of the dip pipe. A number of short tubes, beneath 
the lower part of each of which is arranged a somewhat funnel- 
shaped cup, are inserted in each chamber of the washer, The cup 
is similar to that already described. (October 20, 1883). 


4993. Grips for Cable Ratiwogs: B. J. B. Mills, 
London. (W.H. Paine, Brooklyn, U.S.A.) [8d. 14 Figs.J}— 
The grippirg device consists of asystem of sheaves which when 
brought into contact with the cable run thereon without friction 
and are gradually locked to start the car, the grip rollers continuing 
to turn until the car isin full motion at the same speed as the cables. 
The cable may be positively gripped by means of a pair of jaws 
suspended from the bottom of the car and operated by levers so 
that the first movement applies a direct pull to draw the gripping 
jaws into contact with the cables by a quick movement, after which 
it is gripped by a more forcible movement. (October 20, 1883). 


4998. Dust Collectors for Mills, &c.: P. van Gelder, 
Sowerby Bridge, Yorks. . 12 Figs.)}—A contrary cur- 
rent of clear air is forced through the filter while it is being shook 
and when the regular current has been cut off as described in 
Specification 561 of 1882. According to the present specification, 
there is a quiet moment between the time when the regular 
current is cut off, and when the reverse current enters and the 
return current is heated or dried. A brass or copper wire cage is 
put between the two sides of the filter. (October 20, 1883). 


5008. Apparatus to be Used in beineay sare Systems 
for Putting any of the Instruments Connected with 
a Central Station into Communication with each 
other: W.R. Lake, London. (H. 7. Cedergren and L. M. 
Ericsson, Stockholm). [10d. 9 Figs.]—The object is to enable any 
telephonic instrument connected with . iocal exchange to be put 
into communication with the central e.caange (or with any tele- 
phonic instrument connected therewith) or any of the in- 
struments connected to the local exchange to be connected 
together, by means of a coupling apparatus at the local exchange, 
a suitable instrument at the central exchange for operating the 
coupling apparatus, and a single conducting wire connecting this 
instrument with the coupling apparatus. (October 20, 1883). 


5011. Electro-Plating of Rollers: D. Appleton, Man- 
chester. (6d. 2 Figs.|—This refers to Specification 88 of 1883. 
In order to prevent the accumulation of bubbles upon the roller, 
a brush is placed in contact with the roller, and the roller is 
rotated continuously orintermittently. (October 22, 1883). 


5015. Pumps, &c.: P. Jensen, London. (J. Yrancois 
and G. Dubois, Seraing, Belgium). (6d. 6 Figs.]|—The bottom or 
end of the motor cylinder communicates with the chamber between 
the inlet valve and the outlet valve, and is fitted with a float 
piston. Fluid pressure, such as air or steam, is admitted through 
a slide valve to the top or other end of the cylinder for the purpose 
of raising the water. The valve is impelled by the pressure regu- 
lated by a tappet motion. (October 22, 1883). 

5022. Hinges, &c.: F. and W. Parker, London. [6d. 
8 Figs.J—The hinge lock consists essentially of an ordinary hinge 
provided with a catch adapted to engage with the catches of the 
sliding bolt, which is retained in position by aspring and released 
by an angle lever. (October 22, 1883). 


5023. Binding Sheaves and Trusses: J. Howard, 
Bedford. (Partly J. W. Twentyman, Christchurch, N.Z.) 


(8d. 6 Fias.]—This relates to those portions of the binding me- 
chanism which during the operation of binding, hold or grasp one 
end of the cord or string with which the sheaf or truss is bound, 
and to apparatus described in Specification 452 of 1883, by which 
the breaking of the machinery when a sheaf becomes entangled 
with the throwing off or releasing mechanism is prevented. 
(October 23, 1883). 

5033. Recovering Tin from Tin Scrap: E. L. 
Cleaver, London. {4d.]—The tin scrap is dissolved in hydro- 
chlorine acid or caustic soda or potash, and is then deposited by 
electrical action. (October 23, 1883). 

5042. Electrical Igniting Apparatus for Gas 
Engines: W.R. Lake, London. (V. de Kabath, Paris). 


Fig 
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enlarged at their outer ends, so that flexible tubes can be passed on 
to the ends of the tubes and pushed back against the shoulders of 
the perforations. In lieu of the continuous line of tubes, short 














bell-mouthed tubes inserted in the discs may be employed. | (6d. 2 Figs.]—The spnetatne samaciont s ‘permanent or electro 


magnet and an armature ly separated from 
the magnet at the proper time, such movement causing an induced 
current producing a spark between two conductors immersed in 
the explosive mixture. Referring to the illustrations, the arma- 
ture b is capable of oscillating upon an axis before the pole of a 
permanent magnet a. The coils ff on the armature are connected 
with the rods d and e, between which the spark passes, The 
separation of the coils / from the magnet is effected by a vertical 
rod h, which is raised by means of a cam, against the resistance of 
a spring m, the free end of which rests on the top of the rod h, 
When the rod is released from the action of the cam, it is suddenly 
depressed by the spring and a current generated in the coils, 
(October 23, 1883). 

5052. Su Air to Lamps: H. J. Allison, 
London, ea a ar New York, U.S.A.) (6d. 1 Fig.)— 
This relates to lamps in which clockwork mechanism is employed 
in connection with an ordinary fan wheel to supply air tothe lamp, 
The fan is driven by clockwork mechanism consisting of a barrel 
containing a spring, fusee, cord passing over the barrel and fusee, 
and a train of gearing operating a disc, the periphery of which 
bears on a hub secured on a vertical axis carrying the fan. (Oc- 
tober 24, 1883). 


5065. Transmitting Electric Ener; to Tram or 
Railway Cars: M. H. Smith, Halifax. [1». 2d. 23 Figs.|— 
A metal tube having a slit or opening running throughout its 
length is placed within the channel described in Specification 1014 
of 1883. A collector or shuttle, composed of two heads or points 
connected by springs and a spindle passing within the springs and 
hollows formed in the head, is placed within the tube. This 
shuttle is operated by a plate or plates passing through the slit in 
the tube, and the parts are so arranged that when the shuttle is 
moved in either direction, the friction tends toexpand the springs, 
thus insuring electrical contact, the electricity being conveyed to 
the tramcar by slight modifications of the methods described in 
the above-mentioned specification. In another construction, metal 
plates are placed upon either side of the channel, but insulated 














therefrom, These plates may be plain or flanged, and between 
these runs a collector carriage, alternate wheels pressing on the two 
plates. The axisof the wheels may be vertical, or slightly depart 
therefrom to insure frictional contact, and contact is further 
insured by a wire so threaded between the bushes or bearings of 
the wheels, that when drawn by means ofa screw and a spring the 
wheels are forced outward against the plates, or the framework 
may consist of a series of knuckle joints so arranged that when 
the trolly is pushed forward, the wheels are forced outward. Re- 
ferring to the illustration, 1 is the channel formed by the cast-iron 
chain 2, and holding the conducting tube 4 by means of insulating 
material 3. (October 24, 1883). 


5076. Two-Wheeled Road Vehicles: H. J. Haddan, 
London, (XN. B. Clinch, Florida, U.S.A.) (6d. 3 Figs.J— 
The object is to construct the vehicle so that the movements of 
the horse, causing the shaft to play up and down, will not be im- 
parted to the body. The body is adjustably —— upon 
springs bearing upon the axle, and by springs at the back and rear 
to the shaft frame. (October 25, 1883). 


5138. Steam Pumps: F. and S. Pearn and T. 
Addyman, Manchester. (6d. 5 Figs.|—The valve of the 
main cylinder is operated partly by a piston working in a separate 
steam chamber, and partly by the main piston rod. The small 
steam cylinder is arranged so that its piston rod forms part of or 
is connected directly with the main valve, and is connected by a 
rod with a small crank on a shaft which is thus rotated. The 
slide valve of the small cylinder is operated by an eccentric on 
this shaft. A second crank on this shaft is connected by a rod to 
one end of a lever whose other end is connected with a main 
steam piston rod, the two cranks being arranged to assist one another 
over the dead centres. The piston rod of the small steam cylinder 
is connected to the piston of a cylinder filled with oil and acting 
as a “cataract.” The ports of the main cylinder terminate at a 
short distance from the ends of the cylinder, and small passages 
from these ports terminate at the ends of the cylinder, each stroke 
being thus started slowly. (October 30, 1883). 


5255. Metallo-Gemmiferes for Working Metals, 
Stones, &c.: P. Gay, Paris. [(4d.)—This is based upon the 
mixture of an agglutinating or agglomerating substance with a 
hard crystalline substance, or with a substance of a mixture 
capable of grinding or abrading another substance. (November 6, 

883). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
report: uf trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








New American STEEL Yacut.—A steel yacht named the 
Norrmabal has been launched for Mr. W. Astor, by the 
H»rlan and Hollingsworth Company of Wilmington, 
Delaware. The Norrmabal is said to be the largest 
pleasure vessel ever launched in America, and also to be 
the largest yacht afloat. Her dimensions are: Length, 
232 ft. 8 in. ; extreme breadth, 30 ft. ; extreme depth, 
20 ft. 


APPOINTMENT AT THE YORKSHIRE COLLEGE. — Mr. 
Archibald Barr has been elected to the Chair of Civil and 
Mechanical Engineering at the Yorkshire College. Pro- 
fessor Barr is a graduate of the University of Glasgow, 
where he obtained the degree of Bachelor of Science, and 
also the certificate of proficiency in — science. 
He was three years in the works of Messrs. J. and. 
Craig and Co., of Paisley, and afterwards private assist- 
ant to Mr. Charles Randolph, founder of the firm of 
Randolph, Elder, and Co. In 1876 he was appointed 
“Young” assistant to Dr. James Thomson, Professor of 
Engineering in the University of Glasgow, which appoint- 
ment he will now vacate to enter upon the new one. 
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Technisch-Chemisches Jahrbuch, 1882-1883. Edited by Dr. 
Rupot¥ BieDERMANN. Berlin: Julius Springer. 
Tue object and plan of this annual were explained 
when we reviewed the last volume. Each year 
Dr. Biedermann summarises what has been done in 
pure and applied chemistry during the past twelve 
months, and reports upon the progress of chemical 
technology. That such a report, if judiciously and 
accurately arranged and executed, must form a 
most useful handbook for the manufacturer and 
analyst is evident; and we have no hesitation in 
saying that the present issue, dealing with the year 
terminating with the summer of 1883, possesses 

the qualities necessary to prove useful. 

This year’s volume, like its predecessors, com- 
mences with statistics which are exclusively German. 
The special statistics — to some articles, 
however, are international, as on the whole are 
the contents of the book, in which we scarcely 
meet with more German than foreign names. 
Although only referring to Germany, the census of 
1882, on labourers at various chemical works and 
the female percentage amongst them, is, never- 
theless, interesting. Chemical works employ 18,000 
people, with 4.3 per cent. females; apothecaries, 
12,500, with 2.5 per cent. females; dyers, 10,000, 
with 13 per cent. females; sewage and other 
works, 6000 people, with 8 per cent. females ; 
whilst of the 10,000 people engaged in the manu- 
facture of explosives 38 per cent. arefemales. The 
Thomas-Gilchrist process is rapidly gaining ground ; 
39 converters were in use at the end of 1882, 34 
were being built. The total yearly production 
amounted to 500,000 tons, that of Siemens-Martin 
steel on the other side to 338,000 tons ; we must 
remark, however, that these numbers are not 
undisputed. The absorption of sulphurous acid 
from fuel gases is receiving increased attention. 
The separation of iron, as sodium ferro-cyanide, 
from soda lyes in heated iron pipes, according to 
the process of Messrs. Carey, Gaskell, and Hurter, 
of Widnes, has already been mentioned in our 
report on the Southport meeting of the British 
Association. There are not many novelties in the 
alkali manufacture ; Messrs. Spence and Watt, of 
London, decompose common salt by electricity, 
burning the liberated hydrogen in their gas engines, 
and hope so to make the often-attempted electrical 
production of soda pay; Mr. Loewig, of Breslau, 
makes caustic soda out of carbonate of soda and 
iron oxide, and Messrs. Carey, Gaskell, and Hurter, 
of Widnes, prepare a bicarbonate of soda free of 
water, as also described in our notice of the South- 
port meeting. The main interest in alkali industry 
is, however, attached to the ammonia-soda process, 
which is more and more endangering the existence 
of Leblanc’s process. Of the twenty-five Leblanc 
soda manufactories, which a few years ago were 
in operation near Newcastle-on-Tyne, only thirteen 
are still active, and the situation in other districts 
is similar. On the other hand, of ammonia-soda 
works of Mr. Solvay’s pattern, England has two, 
at Winnington and Sandbach, France five, Ger- 
many ten, Austria one, the United States one; 
four more are being built. Mr. Kuesel, of Stass- 
furt, obtains concentrated lyes, with economy in 
fuel, by condensing vapours of lower temperatures 
in the salt mixtures, which thus become heated to 
higher temperatures, on the principle of which Mr. 
Honigmann makes use in his well-known caustic 
soda condensers. Mr. Pontius, of Elberfeld, pre- 
pares acid chromic salts by the aid of compressed 
carbonic acid. Mr. Gerold, of Zwickau, has in- 
vented a portable boiler in which to collect the gas 
waters of various works, and to separate their 
ammonia. Mr. Schreibler’s strontia process for 
sugar—the precipitation of crystallised strontia 
saccharates from sugar liquors by strontia, in- 
stead of the lime formerly employed —is dealt with in 
several articles ; the various sides of this process 
have received careful attention, and it no doubt 
demands proper inquiry to decide upon its merits. 
Mr. Schreibler himself proposed to regenerate the 
strontia by forming it into bricks together with 
sawdust, small coal, tar, &c.; as the subsequent 
burning would, however, destroy the organic matter 
with which the precipitating strontia is impregnated, 
and which yields a valuable manure, Mr. Schreibler 
suggested to effect the first precipitation through 
lime in the old way, especially in the case of beet- 
root sugar. 

Messrs. Sidersky and Probst, of Rositz, who first 








introduced Mr. Schreibler’s process into their 
works, have patented an apparatus in which they 
transform the regenerated strontia into carbonate. 
With regard to sugar manufacture in general, it 
seems to be the tendency and main point now to 
avoid animal carbon filters, to improve the whole 
filtration and to utilise as much as possible the 
waters and refuse; sulphurous acid and gravel 
filtration have had more than one satisfactory trial, 
but must, however, as yet, be considered as re- 
quiring very exact and careful manipulation. In 
the process of refining of sugar, patented by 
Mr. Wernicke, of Halle, all the impurities of the 
melasse and syrups are dissolved by means of 
concentrated acetic acid, whilst the pure sugar 
itself is insoluble. Various new cements have 
been manufactured, but nothing particularly 
original ; furnace slags appear to be a favourite 
material for both artificial cements and stones. Mr. 
Zische, of Deuben, makes artificial files, consisting 
of a wooden or metal core with compressed emery. 
The article on explosives by Mr. Boeokmann may 
be pronounced an able contribution, although it 
reads a little curiously to hear Mr. A. Nobel praised 
as a benefactor of mankind on account of his 
eminence in supplying effectual and reliable explo- 
sives. Mr. kK. Weber has investigated the cause of 
several small but mysterious explosions in the 
powder mills at the Prussian arsenal at Spandau, 
and has found them to arise from a slow nitration 
of tin, yielding an explosive compound ; soldering 
with tin ought therefore to be avoided in certain 
parts of the machinery of powder mills. Explosive 
gelatine seems to grow in favour at the expense of 
gun-cotton. Since the end of 1881, complete 
works have been erected in Sweden for the manu- 
facture of the fuel of the future, water-gas, by 
the Europeiska Wattengas Actiebolaget, of Stock- 
holm, and the smoke question engages attention 
everywhere. Mr. C. W. Ramsay, of Brooklyn, 
oxidises fresh fermented wines by exposing them 
in a spray to oxidising agents, and promises thus 
to impart to them in a few hours all the charms of 
old and matured vintages. 

The hop production of England for the year 1882 is 
stated at 125,000 cwts., of Germany at 328,000 cwts., 
of the United States at 190,000 cwts. Twenty tests 
of anti-incrustation compounds were last year exe- 
cuted by order of the United Boiler Associations of 
Germany, at the laboratory for fuel, and cognate 
tests at Munich; specimens of the analysed boiler 
compounds were exhibited at the recent Hygienic 
Exhibition of Berlin, the partial conflagration 
of which, a few days before its opening, will be 
remembered. 

We might pick out many more interesting details, 
particularly from the articles on food, and the 
numerous pages on dyes; Germany still remains the 
home of the aniline industry. Photometry does not 
directly concern technical chemists, and so our 
author contents himself with mentioning one soli- 
tary photometer, that of Mr. Otto, out of the great 
number of new photometers of the past year. In 
conclusion we must add that the 600 pages of the 
volume contain much valuable information in 
concise and clear language, and the abundant 
references for further information must particularly 
be acknowledged. The index, however, ought to 
be more complete, the importance of a detailed 
index, especially in a book of this kind, seems not 
rarely to be overlooked. The usual care has been 
bestowed by the publishers upon paper, type, and 
general appearance ; one might perhaps wish a 
stronger binding for a book which will be mainly 
used in laboratories. 
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AMALGAMATING SILVER ORE. 

Ir is very interesting to study the wonderful and 
successful processes which were invented, or rather 
worked out, by early investigators, who groping 
their way by a system of trial and error, arrived 
at results which even now cannot be surpassed 





or even entirely explained. This is particularly 
true in chemical operations, where the reactions 
are hidden from the eye, and must be followed, 
if followed at all, by aid of a theory. But al- 
though chemical science is of quite recent growth, 
yet hundreds of years ago methods involving 
very complex combinations were devised, and 
these methods have held their position until the 
present time, as the best that could be found in 
spite of resources of modern capital and knowledge. 
Some specially interesting examples of this kind 
have lately been brought to public notice by a very 
able and exhaustive paper presented by Mr. Thomas 
Egleston, Ph.D., to the New York Academy of 
Sciences, in which he gives an account of the pro- 
cesses adopted for the recovery of gold and silver 
from comparatively poor ores in Mexico, and the 
western coast of South America. In these countries 
the means of internal communication are very 
scanty, and hence it is only for rich ores that the 
cost of transport can be borne. The poorer ones, 
if utilised at all, must be worked on the spot by 
cheap methods adapted to the country, that is re- 
quiring little besides labour and such chemicals 
as can be obtained in the neighbourhood. How 
successfully these conditions have been met. is 
evidenced by the fact that in some cases in the 
early days of Californian mining, the Mexicans with 
their rude appliances easily made 50 dols. to 
60 dols. a day, while the most efficient modern 
machinery did not extract more than 15 dols. to 
20 dols. In some instances an ore yielding by assay 
700 dols. to 800 dols., did not produce more than 
20 dols. to 30 dols. by modern machinery, while 
75 per cent. of its value was recovered by the anti- 
quated methods. The historical process, known as 
the Patio process, will have to yield before the 
advance of rapid means of communication, but for 
the circumstances pnder which it was designed, it 
does not appear possible to supersede it, and it will 
be many years before railways penetrate to any 
extent into the mining districts of Mexico, and 
disturb the processes which have existed there. - It 
will therefore be interesting to our readers if we 
place before them a summary of Mr. Egleston’s 
exhaustive essay. 

The process of amalgamation which is still used 
both in Mexico and Chili is called the American 
method, to distinguish it from the process used so 
long at Freiburg, known as the Freiburg barrel 
amalgamation, and that which has now for many 
years been almost exclusively used in the western 

of the country, known as Pan amalgama- 
tion. It is effected in two different ways, according 
to the country in which it is used. In Mexico it is 
called the Mexican or Patio method, and in Chili 
it is known as the Chilian or Cazo method. These 
processes do not differ essentially, except in the 
mechanical appliances which are used for carrying 
them on. The Patio method is used in Mexico on 
ores which have a mean yield of from 30dols. to 
60 dols. a ton. Ores of much higher grade than 
this are treated, provided they are not refractory, 
but when they are rebellious they are generally 
treated by fusion. In order to do this, however, 
the yield must be large, for fuel is very dear on the 
plains of Mexico. As a rule nothing is done to the 
ores before treatment except hand picking. They 
are divided into two kinds, black and coloured. 
The former is found in the lower part of the veins, 
and comprises all the ores containing sulphur ; the 
latter lies in the upper part of the veins, and is 
composed generally of the iodides, bromides, and 
chlorides, with some native silver. The gangue is 
generally oxide of iron, carbonate of lime, or quartz; 
occasionally some argillaceous schists, which, when 
they are not attacked by the reagents, can be as 
easily treated as the others. 

This method is the only one which can be used 
in many places in Mexico on account of the high 
price of fuel. It consists of five different opera- 
tions: 1. Crushing the ore in a mill or stamper. 
2. Grinding and amalgamating the ore in an 
arrastra. 3. Treatment in the patio, consisting of 
(a) making the torta, (b) introducing the reagents, 
and (c) separating the amalgam. 4. Treatment of 
the amalgam. 5. Refining the silver. 

1. Crushing the Ore-—The amalgamating works 
consist of a large court, or patio, surrounded by 
sheds for the stampers. The ores are sorted into 
three or four classes, and are reduced under small 
stamps, weighing about 3301b. each with a fall of 
8in. tol0in. The slots of the screens are 0.15 m. 
wide. In some parts of the country hand break- 
ing, followed by small stamps, is used, and in 
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others a mill, like a mortar mill, is employed. The 
edge roller is 6 ft. 7 in. in diameter, by 16 in. wide, 
and weighs from 3to 4 tons. The millsand stamps 
are operated either by water or mule power. 

2. Grinding and Amalgamating.—The crushed 
ore goes from the stamps or mill to the arrastra, 


which is a very important part of the process, as_| 


the yield of the ore depends very largely upon the 
work which is done init. Its action is very slow, 
but no machine yet invented can compete with it 
in the efficiency of its work. The arrastra is 
generally circular, and somewhat below the level 
of the ground. It isfrom 9 ft. to 13 ft. in diameter, 
and the bottom is made of the hardest boulders 
which can be found in the country, bedded in clay 
with the smooth sides turned up and ground to 
something like an even surface before the operation 
begins. This isa bad plan, however, as the mer- 
cury lodges in the joints, and in the best works the 
arrastra is built of carefully dressed stones put 
together on edge with cement. Such a bottom 
will last twelve months, and must then be carefully 
cleaned, stone by stone, to recover the mercury or 
amalgam which has penetrated the ground. The 
sides are generally made of flat stones, forming a 
rough curbing 2 ft. high, which projects enough to 
make the interior about 2 ft. deep. In the centre 
of the arrastra is a vertical shaft with four hori- 
zontal arms. To each of these arms one and some- 
times two stones are attached, acting as mullers, 
to grind the ore. They are made of quartzose 
porphyry, which must have an open grain, so as to 
present a good grinding surface until it is entirely 
worn out. A close-grained stone would become 
smooth after short use, and would then be no longer 
serviceable. When there is only one muller to 
each arm they are usually (Fig. 1) a little smaller 
than the half diameter of the arrastra and 16 in. 
thick. Holes are drilled into each and wooden 
plugs driven into the holes to receive staples, by 
which the stones are attached to the arms by means 
of thongs, leather, or chains, in such a way that 
their front edges will be 2 in. above the floor while 
the rear drops. When new all the stones weigh 
together from 660 lb. to1760 1b. There are usually 
four of these mullers, but sometimes only two, and 
in very rude arrastras only one. They do not last 
more than a month, and when they are worn down 
to 400 Ib. they are replaced one at a time. When 
mule power is used the animals are harnessed to 
the ends of the arms ; with water power the wheel 
is horizontal and concentric with the arrastra. It 
is suspended by rods from the arms, and is pro- 
vided with spoon-like floats, against which the water 
impinges as it emerges from a tapering shoot laid 
with a fall of 1 in 17 to 22 (see Fig. 2). The central 
part of the arrastra is usually 10 ft. in diameter, 
and 1 ft. 8 in. deep ; the wheel is 20 ft. in diameter 
with a width of 24in. to 28 in., and the outside dia- 
meter of the ditch in which it runs is 23 ft. Such 
an arrastra would treat 880 lb. to 1320 lb. of soft 
ore in twenty-four hours, or if it be hard 1540 Ib. 
to 1760 lb. in three days. 

A great deal of importance is attached to adding 
the proper quantity of water to the ore while it is 
being ground, and to the time, as well as the way in 
which it is supplied. When a new bottom has been 
put in one muller is set to work grinding up resi- 
dues to smooth the pavement and fill up the 
cracks. The next day another muller is attached, the 
third day another, and at the end of four of five 
days the usual work commences. From one-half 
to two-thirds of the total quantity of ore to be 
treated is supplied at first. If there is any free 
gold or silver in the ore, a little mercury is added at 
the start to catch it. The quantity of gold con- 
tained in most Mexican ores is so small that it 
would not pay to separate it from the mass of the 
silver at the end of the process, but by adding 
mercury at this stage much of it is collected in the 
arrastra. The usual charge is one ton, with a few 
bucketfuls of water added to make a consistent 
mud. If this is too little water, the ore is raised 
and pushed forward by the mullers without being 
ground. If there is too much it packs underneath 
the mullers. To do the work most efficiently the 
mullers should be made to revolve slowly at first, 
but when the larger pieces have become reduced the 
motion is increased from six to ten turns a minute. 
When the ore has been ground about eight hours, 
quicksilver is added in sufficient quantities to amal- 
gamate the free gold and silver. The quicksilver is 
usually amalgamated with either silver, copper, or 
zine. 

When the arrastra is new, or immediately after a 


clean-up, from 4 lb. to 11 lb. of mercury are , 


added at once. When the work is going on regu- 
larly it is lb. every second day. If there is no 
fine gold or silver no mercury is added in the 
arrastra. When 880 Ib. are treated per day, that 
is, about 12 tons per month, 13 1b. of amalgam, 
containing 75 per cent. of quicksilver, are used. 
This acts readily so long as there is plenty of 
free mercury present ; but as this becomes satu- 
rated with the precious metals, fresh quantities 
must be added, and to determine how much, assays 
of the amalgam taken from the bottom, made by 
washing in a horn spoon, must be made every day 
or two. <A properly constituted amalgam flattens 
and spreads itself out, and presents large surfaces 
for contact ; a liquid one rolls around in globules 
and may sink into the interstices, and even if it 
does not, it is not so likely to catch the precious 
metal. The quantity that a single arrastra can 
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ore contains gold it is washed in a pit, called a 
chuza (Fig. 3), and this is also used for the treatment 
of concentrated tailings from the patio. The chuza 
is an excavation 10 ft. in diameter and 20 in. deep 
lined with cement. At the point B a conical 
wooden bowl 14 in. in diameter and 12 in. deep is 
let into the floor, with the edge standing 2 in. above 
the general level. Directly above it at A is a wooden 
trough through which the water flows freely. At 
the opposite end there is a trough B', having a gate 
with three plugged holes at different levels at which 
to let off the slimes. The scrapings are thrown into 
the trough A and are carried by the water into the 
bowl or boliche, while a boy sitting upon the edge of 
the chuza keeps the material in the bowl in continual 
agitation with his feet. The mercury and amalgam 
sink to the bottom of the bowl; the heavy par- 
ticles, other than these, are carried into the chuza, 
and the slimes run off by the trough B!, and if of 
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grind in 24 hours varies with the hardness and the 
richness of the ore. It will generally be from 880 lb. 
to 1320 1b., and will require from 264 gallons of 
water. When nogrit can be felt between the thumb 
and forefinger, the work of the arrastra is regarded 
as complete. When the work is properly done, 
water is introduced to thin down the mixture and 
allow the heavier particles to settle. _The thin 
slimes are dipped out and carried to slime pits or 
settling tanks. In the pits the slimes are allowed 
to settle until they are ready to be carried to the 
patio. After a number of charges have been 
ground, as above described, and the lighter portions 
removed as slimes, the process of grinding is stopped 
to allow of collecting the amalgam, which is done by 
scraping the inside of the arrastra with great care. 
In case the pavement is worn out, each stone is 
carefully scraped and washed, and the earth fora 
slight depth as well. In some places the scrapings 
are merely washed out with the addition of fresh 
mercury in a wooden bowl. The tailings are then 
washed on the planillo, a masonry platform erected 








for the purpose of concentrating them. When the 
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value are collected in settling tanks. The tailings 
| left in the chuza are concentrated by drawing out 
| the plugs and letting the lighter material flow away; 
the work is done by hand and yields a very rich 
material called cabezuela, which is sold. When the 
rich tailings have been separated, the top layer of a 
coarsely ground ore is removed with iron scrapers, 
and set on one side for the next charge. The 
amalgam is scraped up and carried to the washing 
tanks, and the gold amalgam collected in the bowl 
is strained and retorted. The amount of gold 
separated in this way varies from 30 to 50 per cent. 
of the total contents of the ore. The rest of the 
gold is recovered in the next process, or is lost in 
the washing. There is a loss of mercury in the 
arrastra owing to the formation of salts of mercury 
by the impurities contained in the ores, and also 
by flouring, the latter being the chief evil. Itisa 
received opinion among the amalgamators that the 
loss in mercury will always be equal to the weight of 
silver contained in the ore. 

The great advantage in the use of the arrastra is 
that the constant rubbing of the surfaces of the 
ore by the mullers, and the grinding and attrition 
in the pressure of water, make the metal bright, 
and the mixing brings it into contact with the 
mercury. 

It is a matter of great surprise that a machine has 
not yet been invented to work rapidly on the 
principle of the arrastra. 

(To be continued.) 


CANADIAN PACIFIO RAILWAY. 
No. IX. 
Lake Superior To Rat Porrace. 

In the early days of European adventure in 
America, Spain overran the tropical regions in 
search for gold. France followed for dominion, 
and planted her flag upon a chain of forts from the 














' T 


























June 13, 1884.] 





ENGINEERING. 


519 











WALL ENGINE. 


CONSTRUCTED BY 


MESSRS. TANGYE’S, LIMITED, ENGINEERS, BIRMINGHAM. 


(For Description, see Page 521.) 





E.STEINMETZ.X.A, 


mouth of the St. Lawrence to where the Mississippi 
ours its turbid stream into the Gulf of Mexico. 
he north was the land of English daring and 
enterprise, and the object and reward was to trade 
with the savage tribes for the skins of their wild 
animals, to collect the peltries of the woods and 


























was the oldest of these corporations, and ulti- 
mately the most powerful, by far the most energetic, 
most successful, and most ably managed was the 


| North-West Company of Montreal, and here at Fort 


William was the home of the wintering partners, 


| and the head-quarters of the working army that 


plains, and to send them to Europe where the | 
demand was enormous, and in which the fairest of | 
| trader, and voyageur of the north-west; under 


the beauties of Whitehall felt proud to be dressed. 
The fur trade has been an immense factor in the 


position of the North American continent of to-day, | 
and to it alone, two-thirds of this vast country owes | 


its discovery and exploration ; it has presented the 


only means of commercially benefitting the abori- | 


inal tribes, and turning to profitable account the 
eagues of forest and prairie over which its opera- 
tions extended. On the whole the powerful com- 
panies that controlled the business had a beneficent 
influence upon the dusky nationalities that formed 
its original population ; they kept them in whole- 
some check, extinguished their warlike propensities, 
and put an end to the deadly feuds that for two 
centuries before their operations commenced, had 
been demoralising and brutalising the people, had 
wholly extinguished some of the best of the original 
races, and had stamped out the last vestiges of 
civilisation. Although the Hudson’s Bay Company 


| Hotel now is. 


annually sent to Montreal the spoils of the forest. 
It was they who developed the hardy fur trapper, 


their auspices were sent out those indomitable ex- 
plorers whose journeys and adventures give such a 
romantic interest and fill such a large space in the 
chapters of Charlevoix, and the thrilling stories that 
Parkman and others more recently, have woven into 
history ; and the giddy spendthrift of the northern 
prairies, the genial and adventurous Bois brulé of our 
own days is the worthy representative of a class of 
men that this company and its associates brought into 
existence. Between the years 1780 and 1820 one 
of the principal streams of business that passed 
through Montreal was the fur trade of the North- 
West Company, controlled for the greater part of 
that time by Messrs. M‘Gillivray, Thein, and Co., 
probably the most important trading firm that has 
been established in Canada, and having their head- 
quarters in St. Gabriel-street, where the Oanada 
Their strife with the Hudson’s 


Bay Company, for years before their amalgamation 
in 1821, is a matter of history. Nearly all their 
furs were collected from the wilds of the north-west, 
and stored at their main dept at Fort William, 
on Lake Superior, whence they were brought by 
canoes to the mouth of the French River, through 
Lake Nipissing, and down the Ottawa to Mont- 
real ; all the supplies in return, required for these 
5000 employés in the north-west, and for the 
unknown number of these Indian hunters, being 
sent back by the same route. The same way that 
had been followed by the early explorers who dis- 
covered the Great Lakes, the Mississippi, and the 
vast country to the north and west of it, the route 
that the Jesuit missionaries had followed too 
often never to return in their abortive efforts 
for the conversion of the Indians, and not far 
from the same course that the traveller over the 
Pacific Railway will follow for the next two or 
three years, was the path by which this business 
was done. It was 1000 miles by their route from 
Montreal to Fort William, and the journey 
pleasantly made in forty-eight hours by the Cana- 
dian Pacific to-day, was, with the return trip, and 
the delays at either end, a six months’ occupation 
for the old traveller. The canoemen of the North- 
West Company, were the voyageurs so famous 
in Canadian story, and the business of this com- 
pany required the despatch during the year be- 
tween these distant points, of not less than ten 
brigades of boats, each numbering not less than. 
| twenty canoes, when their business was at its best 
The north canoe was a light and graceful vessel 36 ft. 
in length, by 4 ft. or 5 ft. wide, capable of carrying 
three passengers besides its eight voyageurs, or 
80 cwt. of packs. Made entirely of birch bark 
| gaudily painted on bow and stern, the picturesque 
| effect of the passing canoe brigade, with their oars, 
| dipped beautifully in time, with the wild chansons 
|of the boatmen sung with all the force of 150 
| voices, accompanying their vermilion - coloured 
| paddles, was the beau ideal of forest travelling. 
| But all this has passed away for ever; the un- 
| picturesque steamer takes the place of the time- 
| honoured birch canoe, and on many a once well- 
| worn portage, a narrow track through the bush, and 
| rough wooden crosses over the graves of travellers 
| who had perished by the way, alone remain to mark 
| the carrying places of the past. The canalisation 
|of the St. Lawrence, and the steam navigation of 
| the lakes, has for some years thrown out of sight the 
older and shorter Ottawa route, and it has re 
mained for the last new railway to reopen the path 
| by which for two centuries the trade of Canada 
was conducted, and round which all the memories 
of the past so persistently cling. 
Montreal, from which the canoes started, was not 
a favourite place of the voyageur ; here he was too 
| well watched, and any noisy demonstration brought 
| down the rebukes of those to whom he was obliged 
|to pay deference. He was never happy in a city ; 
| there was too precise a system for him, and the pre- 
| paration and handling of the bales that made up the 
| cargo was a stretch of hard work that chafed his 
pride to be watched doing, so the moment each 
canoe was ready, the crew lost no time in getting 
away singly, hoping at the rendezvous at Ste. 
Anne’s, to make up in wild hilarity for the restraint 
imposed upon them at the big warehouse at Mont- 
real. A single bottle of rum was given to each 
man when his boat was ready, nominally for his six 
months’ trip, but really for his comrades and their 
sweethearts at Ste. Anne’s, and thus provided they 
started, slowly poling the canoe up the eddy at the 
foot of the St. Louis Rapids of the St. Lawrence, and 
then turning its bow up the little St. Pierre River, 
the voyageur now working with a will, so as to have 
more time at ‘‘ the last spot,” which most of them 
called their home, where parents and friends 
awaited them, where most of them had a sweetheart 
to say good-bye to, and where all hoped ultimately 
to find a wife and make a home for himself when 
his voyaging days should be over. The St. Pierre 
was then a larger river than it is now, and at its 
upper part was a marsh through which a channel 
or canal had been cut and through which the canoes 
were dragged to the Ottawa, not far from where the 
great Lachine Canal now commences its downward 
course. All this is altered since then; the St. 
Pierre is fast changing into a sewer, and where #t 
once expanded into a respectable stream, canals 
and railways, factories and houses are changing 
the appearance of the surface, and wiping out every 
old landmark. Ste. Anne’s had been always the 
home and the rendezvous of the voyageurs. More 
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thana century since (it was in 1773) a priest who had 
been assisting the men in the weary tracking of the 
canoes through the sedge-encumbered little channel, 
lay, where yonder pretty church stands, drawing near 
to his death. The stony edge of the towing-path had 
given way, and the good father had fallen under the 
earth and rocks, and was rescued from the water 
with both his legs broken and badly injured inter- 
nally. He prayed to Ste. Anne, the patron of the 
voyageurs whom he had been assisting, and vowed 
that should he recover he would build a church to 
be dedicated to the saint. Good Brebex did re- 
cover, faithfully redeemed his vow, and here the 
voyageurs always assembled for a parting service 
when all was ready for their departure, ‘‘ sang at 
Ste. Anne’s their parting hymn,” and to it hand- 
some gifts and valuable donations came from far 
over the north-west country in recognition of deli- 
verance from dangers, or on the conclusion of a 
prosperous adventure. It was here that the brigade 
formed for its long and dangerous journey ; it was 
here the voyageur took his last look at civilisation 
and home ; it was here he said his last prayers ina 
Christian church, and it was under the shadows of 
the spire of sweet Ste. Anne’s that he wished his 
body to be laid when his labours in this world were 
ended. There was nothing but hard work and 
danger and exposure between this and Fort Wil- 
liam, where two or three months after the main 
depot was reached, he would meet other voya- 
geurs, who had come as far in another direction, 
and who had encountered perils, and gone through 
hardships, and faced difficulties but of perhaps a 
different description, working on a different and 
smaller class of vessel. Here the voyageur from 
the Red River, the Assiniboine, and the Saskat- 
chewan met their brother voyageurs who had toiled 
up the Ottawa, and here European goods, dear to 
the red man, were exchanged for furs coveted by the 
ladies of the Old World, and whilst these were on 
the return voyage by the one set of boats, other 
canoes were starting on their devious route along 
rivers, through lakes, and across portages, to every 
post and fort in the far north-west. 

Fort William was built in 1805, when the North- 
West and the X Y Fur Companies united, and was 
named after the Honourable William M‘Gillivray, 
the head of the North-West Company. In the days 
of its glory it was an imposing structure, and was 
surrounded by palisades 15 ft. in height. In the 
middle of a spacious square stood a large edifice, 
well built, though of wood, the large middle door 
raised 5 ft. above the ground, with a long gallery in 
front of it. In the centre of this building was a 
room about 60 ft. long and 30 ft. wide, decorated 
with some paintings and portraits of some of the 
partners in the company. In this room, at diffe- 
rent tables, the officers took their meals, and at 
each extremity of the room were two smaller dining- 
rooms for the partners. On each side of this cen- 
tral room was another building of the same size, 
but lower, divided lengthwise by a corridor, and 
containing twelve sleeping apartments. One of 
these dormitories was intended for the partners 
and their friends, the other for the officers, whilst 
running along the back of them all, were the 
kitchens and apartments for the servants. On the 
east side of the fort was another large house for the 
juniors, and there was another large building in 
which the furs were examined, and where they 
were put up in tight bales under a press for their 
voyage to Montreal and to England. Behind and still 
on the same side are now the lodges of the guides, a 
magazine for guns, and another of stone and roofed 
with tin, for powder. On the west side is a range of 
buildings for stores and shops. Behind is still 
another row, one of which is the oftice, another for 
general stores, a third for a prison, the ‘“ pot au 
beurre” of the voyageurs. Further back are the 
carpenters’ tinsmiths’ and blacksmiths’ shops, and 
spacious sheds for constructing, repairing, and 
sheltering the canoes. Near the entrance gate, 
which is to the south, are the residences of the chief 
clerk and the surgeon; between these is the 
guard-house, and in one corner is a bastion or point 
of observation. In front of the fort is a quay wall 
built along its entire length, and a landing-place 
for schooners plying across Lake Superior to Saulte 
Ste. Marie. Across the river and opposite are a 
number of houses inhabited by old voyageurs, worn 
out in the service of the company without being 
enriched. The employés wintering in the north- 
west forts, spent a portion of their summer at Fort 
William, and formed a great encampment to the 
west, outside the palisades; those engaged at Mont- 





real, who only came as far as Fort William, occupied 
another space on the east side, each camp accom- 
modating 300 or 400 men, and whilst the one for 
the latter was always neglected and dirty, the other 
for the men from the north was scrupulously clean 
and neat. 

The first blow to the prestige of Fort William, 
and its gradual decadence, was the amalgamation of 
the North-West and the Hudson’s Bay Companies. 
The main depdts for the latter company for the 
final packing and shipping of their furs, had always 
been Moose Factory at the south, and York Factory 
on the west shore of Hudson’s Bay, from each of 
which an annual ship for the last two centuries has 
sailed to London. 

The great collecting depdts for both of the com- 
panies were, from their geographical situations, 
Fort Garry at the south end of Lake Winnepeg and 
Norway House on the north shore. It cost the 
amalgamated company no more to transport their 
furs from Lake Winnepeg to Hudson’s Bay than 
it did to Fort William on Lake Superior, the dis- 
tance is in favour of the Hudson’s Bay, route, and 
the transportation was all the more easily accom- 
plished as it was all a descent to the one, whilst 
to reach the other there were the rough Laurentian 
rocks to cross, and half the way, at least, was up hill 
and against the stream. Nor was there any diffe- 
rence in the disbursements across the Atlantic ; it is 
actually shorter from Hudson’s Bay to England 
than it is from Montreal, the navigation is no 
more intricate or dangerous, and the expense 
is no greater. Thus the whole of the distance 
from Fort William to Montreal, was saved by 
sending the goods over the northern route, and all 
the gay but expensive establishments on_ this 
1000 miles of journeyings, and the three months of 
delayed transportation. When the routes were in 
the hands of one company, they were not likely to 
maintain both, they could compare the cost and the 
advantages of each, and as a result they abandoned 
the one that was most tedious and expensive, and 
despatched all their freight by the shortest and 
cheapest. History, it is said, repeats itself, and so 
sometimes do questions atfecting the routes of 
trade, and the channels of communication. The 
great wheat fields of the north-west will shortly 
require to find out the most economical route to 
Europe. The centres of gravity of that trade will 
not vary much from those determined before by the 
fur trade. Fort Garry that was, the city of 
Winnepeg that is, will always be one, and some- 
where not far from the mouth of the Saskatchewan 
for the northern belt, will be another. Both are 
on or near Lake Winnepeg. It is shorter in dis- 
tance from Lake Winnepeg to Hudson’s Bay 
than it is to Lake Superior, it is no further from 
Hudson’s Bay to Europe than it is from Mon- 
treal. Now, as before, the time and distance 
and expense involved between Lake Superior and 
Montreal, is all saved by the northern route, and 
1000 miles to-day is of as much consequence 
as it was a century since. Perhaps the fur- 
trader’s experience on this subject, in 1824, may 
give a hint to the corn-dealer and granger of 1884 ; 
the St. Lawrence route after all may not be the 
best between the north-west of Canada and the 
north-west of Europe, and the route by the Hudson 
Bay may prove, as before, cheaper than by the gulf 
of the St. Lawrence. 

The course of the Canadian Pacific Railway, after 
leaving the old deserted fur-trading port of Fort 
William, is for some distance the same as that 
taken by the Dawson route previously described. 
Both follow the valleys of the Kamanistaquia and 
the Mattawan, and both pass over a broad belt of low 
rich-looking swamp to begin with, and then rising 
over a gravelly plain, through which here and there 
clearings are made in the poplar second-growth which 
has evidently sprung up after some great forest fire, 
gradually ascend into a rougher and more forbidding 
country, and ultimately reach a district not likely 
ever to become the abode of the agriculturist. 
As the railway climbs up the long grade, some 
beautiful glimpses are here and there obtained of 
the swift dark waters of the Kamanistaquia rolling 
along over its rough bed of broken ledges and 
boulders. Though its sides are rugged walls of 
rock, bristling with the charred stumps and trunks 
of pine and hemlock, the sceneis a lovely one. Far 
away down in the dark shadowy margin of the 
foaming river, is a deep fringe of luxuriant alders 
clad in the brightest green, whilst on the right 
through breaks in the rocky wall, above and over- 
looking the railway, are huge rounded hills of rock, 





thickly covered with afresh young shrubbery show- 
ing the richest of midsummer verdure. Ten miles 
further up, the main river is crossed, and the point 
where the Mattawan joinsit, is reached, the railway 
following the valley of the latter and crossing the 
stream two or three times, over handsome iron 
bridges. The scenery on this'river is very similar 
to that on the larger and lower one, excepting that 
the rocky ridges are not so high nor so rugged, and 
in some of the depressions there is good farming 
land, with occasionally some small but fairly pro- 
ductive clay flats. The older mode of transit 
is met with here in crossing the Dawson - road, 
the only thing of the kind to be seen for hundreds 
of miles. After following the Mattawan valley a 
short distance, the railway turns up the course of its 
tributary, the Sunshine Creek, a bright swift stream 
rushing over its rocky bed, which is full of boulders 
and broken masses of granite, and well deserving 
its name, as here and there through rifts in the 
foliage which fringes the low banks, its laughing 
waters may be seen flashing in the sunshine, ap- 
parently the only happy thing amongst leagues of 
barren solitude. 

At Finmark, 37 miles from Port Arthur, is a 
short tunnel cut through the solid rock, and up to 
this point the road has beena gradual ascent all the 
way from Fort William; 13 miles beyond this, 
at about 50 miles from Lake Superior, the water- 
shed is crossed that divides the streams flowing into 
the St. Lawrence from those that run into Lake 
Winnepeg, or into Hudson’s Bay. For this flat 
elevated summit is really drained in three different 
directions, and the high land that has been con- 
tinuous round the head of Lake Superior, divides 
here into two great arms, one of which may be the 
main chain of the Laurentian rocks, continuing 
north between Hudson’s Bay and Lake Winnepeg, 
and the other a spur or outlying range running 
nearly west, and then south, round the head of Lake 
Superior, and forming, in conjunction with a similar 
outlying range from the Rocky Mountains towards 
the east, the belt of high land that divides the 
Missouri waters from those that run into the 
Assiniboine, not far from the 49th parallel of 
latitude which marks the international line. The 
general elevation of this watershed is about 1100 ft. 
above the level of Lake Superior, or 1700 ft. above 
the sea. The .work on the railway so far, has all 
been heavy with a deal of rock cutting, and only a 
small proportion of earthwork. The character of 
the country is now for the next 60 miles very much 
flatter, requiring less labour to level the road 
bed, but it is a dreary expanse of rock and lake, 
with here and there some deep peat beds and boggy 
places, where the vegetation has decayed in little 
undrained lakes and converted them into mo- 
rasses. This is the region of the high land on the 
Dawson route, which is amongst the large lakes to 
the south, the country through which the railway 
passes being about half taken up with hundreds of 
nameless little lakes with rock and bog between. 
There will never be any agricultural value to this 
district, for besides the large area covered with 
water, the intervening spaces are so little above the 
water level, that there never could be any efficient 
drainage, even supposing the land to be worth the 
expense. The same description of country pre- 
vails from the summit for over 100 miles to Tache, 
180 miles from Port Arthur. Nearthis point a very 
formidable obstacle was encountered in the shape 
of a ‘‘floating muskeg,” and which subsequently 
proved in the district, to the west of that, to be an 
unpleasant speciality on this railway. A ‘‘ muskeg” 
appears to be formed in the first instance on the 
surface of a lake, by the action of certain floating 
plants, interlacing with others which spring from 
the mud of the lake, sending their long arms 
and tentacles up from the depths, to miugle and 
combine with those floating on the surface. Amongst 
these the forest leaves and branches become inter- 
twined, and form a rough floor on which other 
plants germinate, flourish, scatter their seeds and 
die, and on the decay of these grasses, shrubs, and 
even trees, ultimately gain a footing, gradually 
form a crust upon which they exist, and with their 
intertwining roots and decaying leaves, create and 
consolidate a vegetable mould that is still floating 
over the water below. It is not always easy to 
determine whether one of these depressions in 
this district is a muskeg or not, and nothing 
but experience in each individual case can tell 
whether the muskeg, even if it is such, is strong 
enough to carry a railway embankment or not. If 
a railway is laid out across one of these, it is almost 
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sure to require some depth of embankment to 
bring it up to grade, and if the crust is strong 
enough to carry it, all well and good. If it stands 
the work of construction and consolidation, the 
working of the trains over it will not hurt it ; but, if 
as it more generally the case, the half-formed em- 
bankment breaks through, there is nothing for it 
but to go on filling till the whole is solid, and the 
work in some of these places has been simply im- 
mense. An unknown depth and area to fill, and 
nothing but the hardest rock to ‘‘ burrow.” 

West of Taché, 180 miles, the road runs over 
a district in which the sand deposits are a 
noticeable feature, lying in some places in very 
heavy beds, and for the next 50 miles after 
this, clay ridges and flats are crossed. Some of 
this no doubt would be capable of cultivation in 
another situation, but this district is not inviting; 
as one of the Yankee sub-contractors expressed 
it, ‘‘ he never before felt so much out of doors ;” 
all the surroundings are against it, and the cold in 
the winter is not unfrequently from 50 deg. to 
60 deg. below zero, whilst the ground is frozen for 
the season always before the end of October, and 
seldom thaws out before May. The land, however, 
improves as we proceed west, and at Wabigoon, 
204 miles, is a stretch of good black loam that 
would be no discredit to the richest part of Ontario. 
Wabigoon, “ the lake of flowers,” which is not a 
mile from the railway, and along the shores of 
which, but at some distance from the water, the 
line is laid out for over 15 miles, is one of the 
largest and most beautiful lakes in the whole of 
this district. It affords a run of 40 miles on the 
canoe route and is for the most part very deep. 
It is dotted all over with islands, many of which 
have a rich clay soil and grow very fine timber. On 
one of these is a settlement of Ojibbaway Indians, 
who presented an address to the Marquis of 
Lorne when he passed over this route in 1882, and 
who appeared before him in all the glory of paint 
and feathers. The Ojibbaways are not a promising 
lot of citizens, and from the ev idence of the mis- 
sionaries that have been sent amongst them, all 
efforts to Christianise them have been a lamentable 
failure. They are all, or at least all that can afford 
it, polygamists of the worst kind, and it is to be 
feared that the system adopted by the Government 
in the payment of their annual bounty has encou- 
raged this state of things. For every papoose, if 
only an hour old, for every squaw, and for every 
brave, the head or chief receives five dollars, and 
this has encouraged crime to a large extent. Ano- 
ther weakness of theirs is gambling, from daylight 
to dark, and the next day and the next, stopping 
only to eat; they will sit round a few burning 
embers and play for money, for food, for their 
squaws, or anything that they have. When the 
railway was being surveyed, an Indian ran into the 
engineers’ camp one night in a condition of com- 
plete nudity. In that state he had come three 
miles whilst the thermometer was below zero. On 
reaching the camp he asked to be rolled in a blanket 
and laid before the fire. In explanation he stated 
that he had gambled away his money, his dogs, and 
his pony, then his squaw, his children, his blankets, 
and finally every stitch of his clothing. They are 
an improvident lot, grow only potatoes, and gather 
wild rice, but only enough for their own wants, and 
as they always miscalculate these, before the spring 
opens they are invariably famishing. 

At Barclay, the next station, 209 miles from 
Port Arthur, was one of the worst muskegs or 
‘*sink-holes” on the whole line. The surface, appa- 
rently solid enough, must have been floating over a 
deep rocky chasm, and the embankment placed 
upon it broke through when more than half finished. 
All at once the bank disappeared, and for months 
afterwards the capacity of this hole to receive all 
they could tip into it seemed inexhaustible. At 
last the embankment began to be stable, but from 
the quantity that has been submerged, it is calcu- 
lated that the hole that has been filled up must have 
been 200 ft. deep. Over the whole of the 100 miles 
that intervenes between this place and Rat Portage 
desolation reigns supreme. Rock and swamp, rock 
and swamp, lake and muskeg in painful repetition. 
At Hawk Lake, 272 miles from Superior, the con- 
tractors established their head-quarters, built a 
depdt, and started a village. Here a small lake for 
some time spanned by a trestle bridge gave a great 
deal of trouble in ultimately making a permanent 
embankment. This section was one of the most 
difficult to construct that it is possible to have, and 
any estimate of the cost was sure to be miserably 





deceptive. In one place near Eagle River for eleven 
miles the railway passes over a muskeg ; piles were 
driven through this to carry a temporary road, but 
these sank so fearfully out of line that it was 
scarcely fit for a train to pass over it, and for along 
time even after the trestle was nearly fitted up, this 
was the most dangerous part of the line. Two 
miles from Rat Port tage the road was carried over 
what was known as the ‘big trestle,” a long high 
ricketty fabric, part of which crossed a pile of loose 
rock and part was over a muskeg. The work all 
through this section was fearfully heavy and the 
difficulty was not only in the work and the country, 
but there was the greatest trouble in securing 
labour, and from the ‘constant running away of the 
men from this miserable and uncomfortable country. 
Very much of the expense of the work was for the 
attainment of what in most countries costs but 
little, and it was the isolation of this work, the dis- 
tance from any habitation, the enormous cost of 
bringing in supplies and provisions, the necessary 
housing and care of the men, as well as the cost of 
procuring them, and keeping them, and last and by 
no means least, the police force, and the means 
necessary to enforce order in this ‘‘ no man’s land” 
that added so enormously to the cost of works, of 
confessed difficulty and magnitude even in a 
civilised country. 





HORIZONTAL COMPOUND ENGINES. 


In our two-page engraving this week we illustrate a 
pair of horizontal compound engines constructed by Mr. 
W. Sharples, of Ramsbottom, Lancashire, for the Dacca 
Twist Company, of Water-street, Manchester (Messrs. 
John Rylands, Son, and Co.) The cylinders are 22 in. 
and 38 in. in diameter respectively, each with a stroke 
of 5 ft. Each cylinder has double slide valves, those of 
the high pressure having expansion plates see (Figs. 3 
and 4) working on their backs. These plates are coupled 
to the valverod by wrought-iron nuts and right and left- 
hand screw threads, so that the point of cut-off can be 
varied by rotating the rod to bring the valves nearer 
together or further apart as may be required. There 
is a handwheel on the rod to enable it to be turned 
while the engine is at work, and an index and dial to 
indicate the degree of expansion. The valve spindles 
are of mild steel, and at their outer ends are attached 
to sliding bars or slippers. 

The pistons have their wearing surfaces increased by 
flanges cast upon them, and also upon the junk rings, 
at the part which runs on the lower side of the cylinder 
and therefore is the most subject to wear. The slide 
bars are double, and are cast separately from the bed- 
plate. The crankshaft is of hammered scrap iron ; the 
necks are 1] in. in diameter by 23 in. long, the body 
of the shaft being 134 in. in diameter, and the wheel 
boss 154 in. The cranks are of wrought iron, and the 
crank pins of Whitworth fluid compressed steel. The 
connecting rods are 12 ft. 6 in. from centre to centre ; 
the front ends are forged solid and fitted with solid 
gun-metal steps and wrought-iron blocks and cotters. 
The back ends are fitted with loose straps, gun-metal 
steps, and wrought-iron gibs and cotters. 

The spur flywheel is 12 ft. 8 in. in diameter, 4} in. 
pitch, and 16 in. wide, and flanged on both sides to 
the pitch line. The toothed ring is cast in one piece 
separately from the weighted wheel; it was turned and 
bored, and after being split into six segments, was fitted 
to the rim of the wheel. This is cast in two pieces, 
and the parts are secured together by strong wrought- 
iron dowels and cotters. ‘The whole weighs about 
18!tons. The spur pinion is 5 ft. 7 in. in “diameter, 
and is likewise flanged to the pitch line. It is cast 
in one piece, and the two form a most excellent ex- 
ample of millwright’s work, running almost noise- 
lessly, although both are of iron, and the teeth are not 
cut. 

The governor is of the kind always employed by Mr. 
Sharples, and acts upon an equilibrium throttle valve. 
The air pump (Figs. 5 and 6) is single-acting, and is 
placed beneath the low-pressure engine, it being 
driven by a rocking beam actuated by a drag-link 
from the crank-pin of the engine. It is 22 in. in dia- 
meter, and has a stroke of 2ft. The bucket is of cast 
iron with solid gun-metal rings, and india-rubber 
valves divided into sections. The delivery valves are 
similar to the bucket valves, and are placed directly 
above the air pump, the rod passing through a stufling- 
box on the delivery grid. The condenser has an open 
injection pipe entering it at the top, and is connected 
to the cylinder by 12in. exhaust pipes. The form of 
the condenser is somewhat peculiar, as will be seen 
from our engravings. The arrangement is one which 
is found to give an exceptionable good vacuum. 

The cylinders and valve chests are lagged with 
polished bogwood secured by brass bands, and the 
whole of the work is turned out in first-class style, 
forming a capital example of a modern spinning mill 
engine. 





TANGYE’S WALL ENGINE. 

On page 519 we give an illustration of a double wall 
engine manufactured by Messrs. Tangye’s, Limited, of 
Cornwall Works, Soho, Birmingham. The design, 
which is exceedingly neat, is so ‘clearly shown in the 
engraving as to require no further description. These 
engines are largely manufactured for the N.E, districts, 
where they appear to be in much request for drivi ing 
line shafting in engineering establishments and other 
works. 








ELECTRIC LIGHTING NOTES. 

Tue Brush Company have just supplied to the order 
of the New South Wales Government, one of their 
D,L-sized ‘‘ Victoria” machines, in which the field 
magnets are wound ona patented system devised by 
Captain P. Cardew, R.E., of Chatham, which enables 
the machine to be used. for are, incandesence, or 
search light lamps, as required. By means of a 
switch board affixed to the machine, the coils of the 
field magnets may be connected up in a variety of 
ways toenable the machine to do different kinds of 
work. First, by a certain combination of the coils, it is 
possible torun four powerful are lamps simultaneously 
parallel, or if required, any lesser number ; the diffi- 
culty of being able to work are lamps economically 
in parallel circuit has been surmounted by means of 
this method of winding. This arrangement at the 
same time permitsof any of the are lamps being 
worked independently of the other. By simply alter- 
ing the connexions the machine may be used for work- 
ing a single powerful hand-regulated search light of 
25 ;,000 candles, suitable for naval or military purposes. 
By another combination the machine may be made to 
work 125 twenty-candle power 60 volt Victoria lamps, 
and being self-regulating these can be turned on or off at 
will without alteration being made in the speed of the 
dynamo. Another most important combination which 
can be effected by Captain Cardew’s winding, is that 
of satisfactorily working are and incandescence lamps 
in parallel simultaneously. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
good attendance on ’Change at Middlesbrough, but the 
market was as lifeless as ever. There is very little fresh 
business being done. Small lots change hands at prices 
varying from 36s. 9d. to 37s. per ton according to brand 
for No. 3 f.o.b. Tees. This month up to date the exports 
are not so favourable, there having been shipped at 
Middlesbrough 18,000 tons of pig iron, as compared with 
21,700 tons to same time in May, and 34,600 tons corre- 
sponding period last year. It is, however, expected that 
the shipments will be maintained during the remaining 
part of the month. The impending increase in Russian 
duty on pig iron, to come into operation next month, is 

causing shippers to hang off supplies to that country. 


The Manufactured Iron Trade and the Wages Question.— 
The manufactured iron trade continues dull, and prices 
remain unremunerative. Ship plates are quoted at 5/., 
and angles 4/. 15s. per ton less 24 per cent. at works. The 
rolling mills of the North of England are all running 
short time, and some are closed altogether. The wages 
question has been amicably settled. On Monday a meet- 
ing of the Board of Arbitration was held at Darlington, 
and the employers claimed a reduction of 10 per cent. in 
wages. After some discussion the representatives of the 
ironworkers consented toareduction of 24 per cent. forthree 
months, and agreed that in the meantime they would be 
parties to endeavouring to arrange a sliding scale for the 
regulation of wages. This decision affords some relief to 
the employers, but it is small. Orders are difficult to 
obtain, and it is feared that more works will have to stop. 

The Steel Trade.—There is little doing in this industry. 
The productive power is far in excess of the demand. 
Prices continue very low. 








Engineering and Shipbuilding.—General engineering is 
slack, but locomotive builders are very busy. Some firms 
have as much work on hand as will occupy them for the 
next twelve months. Marine builders have exceedingly 
little to do. Every shipbuilder is paying hands off. 
At several yards on the northern rivers there is only a 
handful of men employed. 


The Coal and Coke Trades.—The fuel trade is steady. 








Society oF ENGINEERS.—At a meeting of the Society 
of Engineers held on Monday, the 9th day of June, 1884, 
at the Westminster Town Hall, Mr. Arthur Rigg, ’Presi- 
dent, in the chair, a paper was read by Mr. J. C. Fe 
“On Soft v. Hard Water for Manufacturing fon ses.” 
The author commenced by giving the chemical distine- 
tions between hard and soft water, and the practical dis- 
tinction between temporary and permanent hardness, and 
explained what salts held in solution constituted the 
hardness. The author then proceeded to point out the loss 
of economy resulting from the use of too hard water in 
steam boilers, and in the bleaching and _ brewing trades, 
and its injurious effect upon animal and vegetable life 
The evils of hard water having been described, the author 
gave the various softening processes in use, and their 
comparative advantages, instancing Professor Clarke’s 
chemical process and Mr. Porter’s ‘improvements there- 
upon, Mr. Maignen’s anti-calcaire process, and Mr. 
Field’s electrical sgale preventer. The paper was eluci- 
dated by a series of experiments. 
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BELT GEAR FOR TRAVELLING CRANE. 


CONSTRUCTED BY MESSRS, FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 


Iq. 5. 


On the present and opposite pages we illustrate an 
overhead travelling crane, constructed by Messrs. 
Fielding and Platt, of Gloucester. It is of the rope- 
driven type, the rope employed being of cotton, and 
running at a speed of about 2500 ft. per minute. The | 
several motions for hoisting, lowering, and travelling 
are controlled and reversed by means of high-speed 
belts, the manner in which this is accomplished form- 
ing the special feature of the design. 

The whole of the motions, of which there are six, 
viz., two for hoisting and lowering, and two each for 
the longitudinal and transverse travelling motions, are 
operated and controlled by means of two belts only, 
instead of, as is usually the case, two belts for each 
motion, one crossed and the other open. Complete in- 
dependence of action of the various motions is, how- 
ever, retained, notwithstanding this reduction in the 
number of belts. Their peculiar arrangement, more- 
over, enables belts of considerable length to be em- 
ployed in a comparatively small space, as will be seen 
on reference to the accompanying engravings. It will 
also be noticed that the relative arrangements of the 
driving shafts is such that they operate directly upon 
the various motions without the intervention of bevel 
or other gearing. 

Referring to the illustrations, Fig. 5 isa diagram 
showing the arrangement of one of the driving belts, 
from which it will be seen that three separate motions 
are contio'led by means of one belt. The upper 
vertical shaft is fixed, and upon it the driving 
pulley runs loose; the horizontal shaft carries two 
oose and two keyed pulleys, and with reference to 
the crane, may be assumed to be that which drives 
the transverse travelling motion. The arrows indicate 
clearly how the reverse motions of this shaft are 
obtained, strap guides being provided for moving the | 
belt upon one or the other of the two keyed pulleys. 
The lower vertical shaft is the one which drives the 
longitudinal travelling motion, and it receives motion 
in one direction only from the belt shown in Fig. 5. 
The second belt is arranged in a similar manner to the 
first, the pulleys on the second horizontal shaft, how- 
ever, being sufficiently larger than those on the first to | 
enable the second belt to clear the first, asshown in | 
the other views, Figs. 1 to 4. 

It will be noticed that the two driving pulleys run 
in opposite directions, thus giving the reverse actions | 
for the longitudinal travelling motions. One belt 
therefore drives the hoisting a lowering motions and 
travels the crane in one direction, whilst the other 
belt drives the transverse motions of the carriage and 
travels the crane in the opposite direction. 

The form of strap guide adopted is such as is em- 
ployed very generally by American tool makers for re- 
versing the belts of planing machines, the advantages 
of which are that, as it only moves one belt at a time, 
the wear of the belts is reduced considerably, and 
less power is required to manipulate them. 

All the motions are driven by worm gearing, and 
thus noiseless action is insured. The wormsare of hard 
gun-metal, and the wheels of cast steel. All the shafts 
are of steel, and all bearings are gun-metal, bushed or 
fitted with gun-metal steps. There are two speeds of 
lifting, the change being readily made by means of 
the clutch and lever shown in Fig. 2. The chain | 
barrel is grooved to suit the hoisting chain, to prevent | 
the latter riding, thus insuring steady lifting and 
lowering. 

The arrangement of driving rope and pulleys is such 
that an are of contact of 180deg. is secured, so that 
very little weight is required on the tightening gear to 
insure effective driving. The driving belts also have 
an equal are of contact. 








AMERICAN TELEGRAPHY.—The Baltimore and Ohio Tele- 
graph Company announces that it will immediately begin 
stringing twelve wires tu Chicago, 








| the latter can be raised and lowered. 





ISLER’S IMPROVED TURNSTILE. 


In the ordinary form of turnstile, as soon as the 


| attendant’s foot is removed from the pedal the rota- 


tion of the revolving gate is arrested by a ratchet 
wheel, formed like a saw tooth coupling. The pedal is 
a lever pivotted near its centre; it is formed at one 
end into a foot-plate, and at the other end acts asa 
pawl. It stands radially, not tangentially, to the 


| wheel, and consequently in arresting the motion of the 


turnstile it receives a sideways blow, which sometimes 
breaks off one of the lugs cast on the bottom 
frame to guide it, or else loosens the ratchet wheel 
on its spindle. To remedy these defects Messrs. C. 
Isler and Co., of 88, Southwark-street, London, have 
introduced the improved arrangement of clutch and 
pedal shown in the accompanying engravings. In 
place of a pawl and ratchet, two claw clutches or 
couplings are employed. One is cast, teeth upwards, 
on the base-plate, and the other stands on the central 
spindle of the turnstile, which at that part is square, 
so that while it and the clutch always rotate together, 














This clutch is 
| raised at the will of the attendant by the pedal lever, 
| and when itisin the position shown in the upper 
| figure in dotted lines, the turnstile is free to re- 


volve. When it is in the other position the teeth of 
the upper clutch engage with those of the lower, and 
the turnstile cannot be rotated in either direction. In 


| ° . . 
| this arrangement there is no strain on the pedal lever, 


and no key to work loose, while the teeth of the 
clutches are so large that there is no possibility of 
them being broken. 

As an additional safeguard against dishonesty a novel 


| form of counter is used, which registers whether the 


turnstile be rotated forwards or backwards, and thus it 
is impossible, when a certain number has been once 
recorded, for it to be decreased either by the gatekeeper, 
or by collusion between him and the checktaker. The 
actual counter is contained in a padlocked box so that 
it is presumably secure against being taken to pieces 
and reinstated so as to give a false register. Several 
minor improvements have been made in the construc- 
tion of the turnstile and the makers claim that it is 
proof against any amount of rough usage. 








ENGINES OF H.M.S. ‘‘HANDY.” 
WE give this week on page 526 a perspective view 
of the compound engines of H.M.S. Handy, con- 
structed by Messrs. Ross and Duncan, of Glasgow. 


| The Handy was built by Sir W. G. Armstrong, 


Mitchell, and Co., Limited, for the British Admiralty, 
for the purpose of testing naval ordnance of the 
heaviest class, and is of exceptional proportions, she 
having very great beam. Her length is 115 ft. between 
perpendiculars; beam 37 ft.; depth moulded 10 ft. 6in.; 
displacement 420 tons; and immersed midship area 
210 square feet. She is fitted with very powerful 
hydraulic pumps and carriage for manipulating the 








gun during tests, and with an ingenious contrivance 
for taking the recoil without injury. 

The propelling engines were, as we have already 
stated, constructed by Messrs. Ross and Duncan, 
Whitefield Works, Glasgow, and our illustration on 
page 526 shows their general arrangement. They are in- 
verted direct-acting surface-condensing screw engines, 
with cylinders 2] in. and 38 in. in diameter and 24 in. 
stroke, and they have all the pumps (air, circulating, 
feed, and bilge) worked direct, without rocking levers, 
The constant wear of sixteen oscillating joints is thus 
avoided. 

The official three hours’ trial under Admiralty 
supervision took place off the Isle of Wight on 28th 
January, 1884, six runs to-and-fro being made. The 
mean indicated horse-power was 315, with a boiler 
pressure of 70 lb. (safety valve loaded to 75 lb.) ; and 
this power had to be utilised by a propeller restricted 
to 7 ft. indiameter. The propeller fitted was a rather 
peculiar one of Duncan’s patent hook form, and gave a 
true mean speed of 9.049 knots, being rather more 
than two knots per hour over the builders’ contract. The 
boiler is of the ordinary double-furnace return tube class, 
and was also constructed by Messrs. Ross and Duncan. 
When this engine was constructed, the makers had 
not taken up the Bremme valve gear, which they have 
now adopted for its superiority over link motion, 
otherwise its advantages in giving a little more steam 
in the up than the down stroke, to counteract the 
weight of moving parts, would certainly have been 
utilised as specially suitable in conjunction with direct- 
acting pumps. 








WE publish below a set of indicator diagrams taken 
from the engines of the s.s. Nierstein, built by Mr. F. 
Schichau, of Elbing, for the German Steam Naviga- 
tion Company Hausa, of Bremen. The engines are of 
the triple expansion type, and have been in constant 
work for some months. 

The Nierstein is a cargo steamer of 1000 tons dead 
load and a mean speed of nine knots per hour. The 
boiler pressure is 140 lb. per square inch, the mean in- 
dicated horse-power 360. The result of three months’ 
working during very bad weather has been, according 
to the statement of the owners, a saving of fuel of 30 
per cent. as compared to their best two-cylinder com- 
pound engines. Moreover, the engines being so arranged 
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that each cylinder works its own crank and indicates 
almost exactly one-third of the total power, the work- 
ing has been very regular and steady. The coal con- 
sumption during an ordinary run of twenty-four hours 
was 5 tons, the mean indicated horse-power during the 
time 360, thus showing a consumption of 1.3 lb. per 
indicated horse-power, while on the trial trip the 
makers claim that the coal consumption was as low 
as 1.1 lb. per indicated horse-power. Since the builders 
of these engines have at present eight sets of the same 
type in hand all of about 1000 horse-power each, we 
hope to be able soon to lay before our readers some 
accurate data as to the performance of these engines. 


RAILWAY EXTENSION IN INDIA. 

THE Select Committee upon this subject have resumed 
their inquiry after the Whitsuntide recess. Since our 
last notice of the proceedings they have again examined 
Major Gordon, Deputy Controller-General of the 








524 





ENGINEERING. 





[JUNE 13, 1884, 





Public Works Department of India, who had been 


already twice under examination. He presented a 
statement estimating the mileage cost of the railways 
which the Government of India propose should be 
made, respective advantages of the lines, their probable 
traffic, and the amount of population which they will 
serve. 

In reply to the Chairman, who pointed out that it 
was not the object to report upon particular lines, but 
only upon the general question, the witness said the 
distinction between protective and productive railways 
was not always clear, and in illustration of this view 
he instanced the Rewari-Ferozpore line, which had 
been originally constructed for protective purposes, but 
had since proved more profitable than other lines de- 
signed for productive purposes. It was his opinion 
that the only line recommended by the Government of 
India which was not likely to pay, was one from Raipur 
to Vizagapatam, which he did not consider a good 

ort. 

Replying to other members of the Committee, 
Major Gordon said he should prefer to the line he had 
mentioned, one to open up Assam. The main object 
of the Government was to make first those lines which 
were essential for protecting the country against 
famine, and it was the least populated and productive 
ee which were most in need of such protection. 
No doubt lines through the fertile district of Oude 
would have a larger local traffic than railways in wilder 
parts of the country, but that part of the country was 
already served well. He regarded the negotiations 
with Messrs. Hoare, Millar, and Company, who had 
made a definite proposal for the construction of the 
Barakar-Nagpore Railway, as amounting to a semi- 
approval of that line by the Secretary of State. Some 
of the railways now under construction had been 
adopted as likely to be paying lines. He objected to 
the definition of productive lines, as railways likely to 
pay a dividend of 4 per cent. within five years of their 
opening ; and he wished to abolish that definition, so that 
each line might be considered on its own merits. There 
was no reason to fear that if railways were made in dis- 
tricts unlikely to pay, the people would sell their surplus 
produce in good years, and keep nothing for their own 
consumption in bad years. Wherever railways were 
made, they would tend to the equalisation of prices in 
ey and bad years. The Barakur and Nagpore main 
ine had not been laid out to avoid the coalfields, for the 
country was hilly, and the coalfields would have to be 
reached by a branch. <A famine never extended over 
the whole country, and there would always be sufficient 
food to feed the people, if it could be carried to the 
places where it was needed. 

With regard to the general question of railway ex- 
tension, he admitted, in answer to a question from 
Sir G. Campbell, that as deficiency of metalling ren- 
dered the construction and repair of roads so expensive, 
it might be cheaper to make railways than roads in 
some parts of India. Apart from the question of 
expenses, railways would contribute to the prosperity of 
the cultivators, and as they were extended the produce 
of the country would be increased, while the price would 
goup. By extension of railways the increase in the 
export trade of India would be still further developed. 
So far from believing that the whole of the cultivatable 
land of the country had been taken up, and that con- 
sequently an increase of exportable produce would be 
counterbalanced by a diminution of the non-exportable 
produce, the witness held that there was still a large 
quantity of land to be cultivated, and that the pro- 
duce of land, already under cultivation, might be in- 
creased by improved processes of agriculture. The 
tratlic receipts of the Eastern Bengal Railway had 
fallen off lately because the last crop of jute was an 
extremely bad one, but there had been no falling offon 
other lines when he left India. There was a con- 
siderable amount of wheat in the country to be served 
by the Bhopal, Jhansi, and Cawnpore line, which was 
not at present exported because of the want of rail- 
way accommodation. Both branch and main lines 
were wanted in the country. Between Moollan and 
Lahore there was land, only waiting for the plough, like 
an American prairie, but a canal would have to be 
made for irrigation. Messrs. Hoare, Miller, and Co.’s 
proposal to build the Nagpore and Burrater line was 
contained in twelve clauses. They were to promote a 
company which was to have the right of acquiring, by 
purchase, the Chattisgur State railway at cost price, 
and to convert it from the metre to the broad gauge, 
The Government were to pay 4 per cent. interest on the 
total costof the standard gauge line, uptoanexpenditure 
of five crores of rupees. The guarantee was to have been 
limited to seven years, subject to extension in the event 
of unavoidable delay in the construction of the line. 
Auother condition was that the Government were to 
supply the land for the line, and have a right to purchase 
the undertaking on the same terms as they vould pur- 
chase the Bengal Central Railway. The Government 
were to have control over rates, and to fix a maximum, 
within which the control would be in the hands of the 
company. Personally he disapproved of the proposal. 


It was sent direct to the Secretary of State two years 
ago, and in his last despatch on the subject the 


Secretary of State stated that he could go no further 


with the matter, pending the decision of this Com- 
mittee. He believed Messrs. Hoare and Co. were 
still prepared to carry out the arrangement he had 
described. 

Mr. J. K. Cross remarked that they had tcld him a 
company could not be floated on such terms, and that 
they must have a permanent guarantee of 34 per 
cent, 

The witness said he anticipated that a report from 
this Committee in favour of railway extension would 
give confidence to investors. In all bargains about to 
be made between the Government of India and private 
companies, regard should be had to the possibility that a 
guarantee system would not be required in the future. 

At the last sitting of the Committee they examined 
Mr. A. M. Rendel, consulting engineer to the Secretary 
of State for Indian State Railways. He stated that 
there was no country in the world where passengers 
and goods were carried so cheaply as in India, or where 
the railways were so cheaply worked. As an instance 
of this he pointed out that the East Indian Railway, 
on which the traffic was about as great as on the 
London and North-Western, was worked by one- 
third the number of engines as on the London and 
North-Western, and one-sixth the number of wagons, 
and this, although two-thirds of the railway was 
a single line. He gave an account of the steps 
that had led to the adoption of the narrow gauge in 
the construction of the recently built lines, saying that 
it was felt that unless railways could be cheaply con- 
structed, many districts in India would never obtain 
railway accommodation at all. As to the comparative 
advantages of the broad and narrow gauges, he pointed 
out that the cost of the latter was 4500/. a mile, as 
compared with 60007. a mile for the former, and he 
maintained that it was far better to get 500 miles of 
narrow gauge for an expenditure of 2,000,000/., than 
350 miles of broad gauge. Replying to the argument 
that the cost of working the narrow gauge lines was 
greater than the cost of working the broad gauge, he 
said that that statement was based upon the results of 
the working of all the narrow gauges compared with 
the results of the working of all the broad gauges. This 
was nota fair comparison, because the broad gauge 
lines were the old lines upon which the traffic had been 
fully developed, while the narrow gauge lines were 
comparatively new and undeveloped. The fair mode 
of making a comparison was to take the case of lines 
that had something like the same amount of traffic, 
and if they did that it would be seen that the compari- 
son was in favour of the narrow gauge, as the more 
eeonomically worked lines. Thus, comparing the cost 
of working the Rajpootana [narrow gauge, in 1883, 
with the cost of working the East Indian, the 
Great Indian Peninsular, and the Bombay and Baroda, 
at the dates when the traffic on those lines was 
something like equal to the present traftic of the Raj- 
pootana line, he found that in every case the cost of 
working the narrow gauge was less, notwithstanding 
disadvantages in the shape of heavier gradients, and 
far greater cost of coal. He denied altogether that 
this was caused by the excellence of the management 
on the Rajpootana line ; on the contrary, the managers 
of that line were ata disadvantage in that their engines 
and wagons were designed for a far lighter traffic than 
had been brought to the line, and this rolling stock had 
all to be replaced by heavier and stronger. As to 
alleged loss and inconvenience caused by break of gauge, 
he contended that these had been greatly exagge- 
rated. They were exceedingly slight, and were a mere 
matter of a trifling additional expense in working. 
Thus, on the Rajpootana line there were four points 
where traffic was exchanged with the broad gauge 
lines, and the total cost of the transfer of goods at all 
these points was found to be equal to the cost of con- 
structing and working ten more miles of railway. On 
the subject of the proposed extension of railways in 
India, he said that there would be a great risk of ex- 
travagance and waste if railways were built too rapidly, 
simply because it would not be possible to get properly 
qualified engineers to construct and work the lines ; 
already he found difficulty in obtaining a sufficient 
supply of such men. At the same time, he believed that 
it would be of immense benefit to India if the railways 
were extended. Indeed, he should like to see 50,000 
or 60,000 miles of new railway laid down, and he did 
not think that such new railways would be any burden 
upon the revenues of India, for more than a year or 
two after they were constructed ; on the contrary, he 
believed that the railways would prove a valuable 
source of revenue. His idea was that the Government 
should construct the railways through companies, who 
should have short leases for the working of the lines. 
He considered that there should bea Railway Commis- 
sion appointed to whom should be referred all ques- 
tions of rates and fares, 








NARROW GAUGE IN INDIA. 
To THE Epiror oF ENGINEERING. 
S1r,—I observe your correspondent X3EN in your issue 
of 30th May, asks certain questions relative to the com- 





parative merits of grading and alignment, as adopted on 








broad and narrow gauge lines in India. I do not know 
whether he asks for information, or whether rather he 
does not wish his questions to be taken, like some put in 
the House of Commons, as a modest way of putting for- 
ward his own opinions on the subject. Certainly these 
questions are calculated to leave an impression on the 
minds of persons unacquainted with India and Indian 
railways, which would be wholly misleading. As an 
ignorant person I should draw the following deductions 
from them : 

(a) That broad gauge lines are generally distinguishcd 
by easy grading combined with freedom from curves, 
while narrow gauge lines are just the reverse. 

(4) That working expenses on the narrow gauge are 
heavier than on the broad. 

As one well informed on the subject of Indian railways 
the following occurs to my mind : 

(a) The Great Indian Peninsular Railway (broad gauge), 
is one of the heaviest graded in India. The Dhond and 
Manmiid (State) Railway (broad gauge) has about as many 
curves and twists, combined with heavy grading, as could 
possibly have been aligned. The same may be said for 
parts of the Panjab Northern State Railway. The RAjpu- 
tina, the Tirhut, and the Nagpur and Chhattisgarh (State) 
Railways, all metre gauge, could scarcely be more direct, 
free from curves, and easier graded than they actually 


e. 

(6) Working expenses per ton-mile were shown by Col, 
Stanton, R.E., Director-General of Railways in India, in 
his annual report for 1881-82, to be nearly alike for both 
gauges up to their respective limits of carrying capacity. 

Judging from the telegraphic code signal your corre- 
spondent has adopted for his signature, I take him to be 
an executive engineer, third grade, in the Public Works 
Department of India. If so he must surely know by this 
time that the comparison of broad and narrow gauge 
working expenses can teach nothing worth knowing. 
What is the use of telling us that the working expenses of 
such a narrow gauge line are heavier than some other 
broad gauge line of totally different circumstances? He 
must know that there are hundreds of miles of narrow 
gauge paying well, where a troad gauge line could not 
possibly pay for want of adequate traffic. The whole 
subject, however, is deeper and more complicated than 
his crude and superficial inquiries, or my brief and equally 
superficial replies, would lead those unacquainted with the 
subject to imagine. 

I subscribe myself, 
June 6, 1884, MIXED GAUGE, 


PREMATURE PRINTING OF SPECIFICA- 
TIONS OF INVENTIONS. 
To THE Epitor OF ENGINEERING. 

Srr,—The timely article on the above subject in your 
last issue will be appreciated by a large number of your 
readers. 

It is quite clear that the new Act was never intended 
to damage the rights and objects of inventors, and nothing 
in the Act can be construed into an authority to the 
officials to prematurely thrust into public notice the in- 
ventions which have not yet been protected by Letters 
Patent. 

Until the time for opposition has expired, it is simply 
a piece of official extravagance to print the specifications, 
because, in case of opposition, the applications may be 
entirely withdrawn, or the specifications very much modi- 
fied, in which latter case the specification is twice printed, 
a proceeding which was never contemplated by the framers 
of the Act. But this novel practice is most mischievous 
when the inventor intends to patent his invention abroad, 
and I know of a case at the present time in which this 
—— publication may endanger the validity of the 
‘rench patent. The English application is now in its 
‘‘ opposition stage,” and the inventor intends to apply for 
patents in France and Belgium. But it is already in 
print here, and this may invalidate his French patent, 
according to the French patent law. 

If the officials are not acting herein in opposition to 
the letter of the law, they certainly do not correctly in- 
terpret its spirit. The spirit of the law is that the inventor 
shall be ‘‘ protected” until he has obtained his patent, but 
this action of the officials partakes rather of the nature of 
‘‘ wilful damage” than protection, and I have not yet 
heard of the slightest reason for their conduct. 

Yours truly, 
Tuomas Moy. 


London, June 10, 1884, 





A DISPUTED POINT IN NAVAL SCIENCE. 
A LETTER OF RECLAMATION. 
To THE Epitor or ENGINEERING. 

Sir,—Mr. Robert Mansel having circulated among his 
friends and my own a pamphlet having the above title, 
and involving points of discussion between him and 
myself, I shall be greatly obliged if you will kindly give 
publicity to the accompanying two letters which I have 
written him concerning this pamphlet. 

I am, Sir, yours obediently, 
Wy. Denny 

Leven Shipyard, Dumbarton, June 9, 1884, 

Copy of Letters Referred to. 
R. Mansel, Esq., Messrs. Aitken and Mansel, 
Whiteinch, Glasgow. 

My Dear Sir,—I yesterday received from you printed 
copy of a letter addressed by you to the President and 
Council of the Institution of Engineers and Shipbuilders 
in Scotland, regarding some remarks I made on a paper of 
Mr. Froude’s before the Institution of Naval Architects 
in April, 1876. I have only as yet had time to glance 
through your letter, and will require, before writing you 
more fully, to refresh my memory as to the various points 
you raise in it. 





Even, however, from a short perusal of your letter, I 
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in some underhand way, and, as it were, behind your 
back. To this I feel compelled at once todemur. What 
I said was said publicly and before a public institution. 
Indeed, as the Institution of Naval Architects is exclu- 
sively devoted to naval architecture and marine engineer- 
ing, and I believe the only institution in this country 
exclusively devoted to these subjects, it never occurred 
to me that its proceedings would be unknown to a profes 
sional man of your high standing. 

Whatever points there may be for discussion between 
us, [hope you will understand that your failure toflearn of 
my remarks made in 1876 is not a matter for which I am 
prepared to accept any blame. 

If you will kindly forward me one or two more copies 
of your letter I shall be much obliged. 

ours very truly, 
(Signed) Wa. Denny. 

Leven Shipyard, Dumbarton, May 14, 1884, 

R. Mansel, Esq., Messrs. Aitken and Mansel, 
Whiteinch, Glasgow. 

My Dear Sir,—Since writing you on the 14th ult. I 
have been looking through my paper referring to the 
period dealt with in your ‘‘ Letter of Reclamation,” and 
I have also been considering how I should reply to your 
remarks, I have decided to do so in the following way. 
Krom the considerable extent to which, I am informed, 
you have circulated this letter, I infer it is your desire 
that the utmost publicity should be given to my answers 
toit, and at the same time an easy opportunity afforded 
our professional friends in the Institution to which you 
have addressed your letter, of joining in any discussion 
which may ensue. I shall therefore prepare a paper 
dealing with all the points you have raised, and read it 
before the first meeting of the Institution in the coming 
session, 

Meanwhile, in order to inform both your friends and 
my own of my purpose I am sending copies of this and 
my previous letter to the Glasyow Herald, The Engineer, 
and ENGINEERING. 

Yours very truly, 
(Signed) Wu. Denny. 

Leven Shipyard, Dumbarton, June 9, 1884. 





ABSOLUTE MEASUREMENTS IN ELECTRI- 
CITY AND MAGNETISM. 
To THE EpiTor OF ENGINEERING. 

S1r,—Please allow me to point out that in your very 
favourable notice of my book in last week’s ENGINEERING 
the value of the electro-chemical equivalent of copper, as 
deduced from Lord Rayleigh’s result for silver, is wrongly 
stated. Taking the atomic weight of copper as 63.5, of 
silver 108, and the electro-chemical equivalent of silver as 
.01118, we get .00329 (more exactly .003287), instead of 
.00344, for the electro-chemical equivalent of copper. 
Apparently your reviewer has calculated from .0118 in- 
stead of from .01118. 

My brother’s exact result was almost identical with 
that since published by M. Mascart, .003307, but as I was 
giving a number to be used, not in delicate work but in 
graduating practical instruments, I thought the easily 
remembered value .000331 gramme for the copper depo- 
sited by the passage of one coulomb of electricity, suffi- 
ciently nearly correct for this purpose. The alarming dis- 
crepancy of 4 per cent. which appeared in your article is 
thus reduced to 0.6 per cent. 

I have found that a copper voltameter, with moderate 
care as to the arrangement of the electrolytic cell, and in 
washing and weighing the plates, gives very fairly accu- 
rate results. Itis certainly in some respects more con- 
venient, although I am far from saying more accurate, 
than the silver voltameter. 

I ask permission here to point out that the number 
3.21 x 10-4 given for zinc in Table VII. of my book should 
be 3.39 x 10-4, or, taking Lord Rayleigh’s result for silver 
as correct, 3.37x 10-4. We have found, however, that 
itis much more difficult to get good results with zinc volta- 
meters, and I do not think their use is to be recommended. 

I remain, Sir, your obedient servant, 
A. GRAY. 

The University College, Glasgow, June 2, 1884. 

[In our review we gave Lord Rayleigh’s determination 
of the electro-chemical equivalent of silver as .01118, but 
inadvertently—and as rightly assumed by Mr. Gray—we 
nsed .0118 in deducing the electro-chemical equivalent of 
copper.—Ep., E.] 








GUNS AND WAR VESSELS OF THE — 
FUTURE. 
To THE EDITOR OF ENGINEERING. 

Str,—Allow me to tell you how sincerely I thank you for 
your leading article, and the insertion of Mr. Longridge’s 
letter, and I can scarcely express the satisfaction I feel in 
finding so many of my old ‘does confirmed about the guns 
and ships of the future, in spite of the opposition of Sir 
W. G. Armstrong and Co., and their jealousy of any- 
thing superseding their expensive, complicated, and 
easily damaged hydraulic machinery. 

Any practical person must at once admit that longer 
guns are wanted and need to fire with higher elevation, 
longer range, and increased penetration, and not to leave 
the shells unexploded as at the siege of Alexandria, where 
shells went through several houses and still were found 
with their charges unexploded. 

I never could see why a short dwarf of a gun should be 
preferred to a giant long one, and the more so now that 
longer guns can be handled more rapidly on double pivots, 
and it is only the influence of certain parties that has 
prevented the adoption of my puiopenibe, both at home 
and in China and Italy, 
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gather that you consider my remarks to have been made| All existing war materials can be now judiciously 


modified to gain immensely increased efficiency. And 
am prepared to submit the simple details for doing so to 
any Parliamentary or other Royal Commission, or special 
committee, as I have already partially done at Woolwich, 
Paris, and Turin with approval. I look forward in anti- 
cipation of the fullest discussion of these nationally impor- 
tant questions of imperial defence. 

Why cannot a wire rope railway (like ice or frozen snow) 
be made from the Red Sea to Kartoum for the transport 
of naval ordnance across country as well as the very best 
and most compact pontoons (as now exhibited by me at 
Turin) adopted for a rapid and simultaneous despatch of 
troops up the Nile. Kindly continue your able leading 
articles on these subjects, on which I will be most glad to 
give any information in my power, as an old Royal Engi- 
neer and naval architect. Yours, &c. 

GrorGE Fawcvs. 

Genoa, June 4, 1884, 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was a 
turn firmer last Thursday, and prices at the close were 
1d. per ton better than on the preceding day. Business 
was done in the morning at 40s. 11d. up to 41s. 1d. cash, 
also at 41s. 1d. up {to 41s, 24d. one month, buyers at the 
close offering the top quotations, and sellers wanting 4d. 
per ton higher. Transactions took place in the afternoon 
at 41s. 1d., 41s. 14d., and 41s. O}d. cash, also at 41s. 24d., 
41s. 3d.,and 41s. 24d. one month, the close being exactly 
as in the forenoon. Friday’s market was steady, with 
transactions reported on forenoon ’Change at 41s. 04d. 
and 41s. cash, also at 41s. 24d. and 41s. 2d. one month, with 
sellers at the close wanting 41s. 04d. cash 41s. 24d. one 
month, and buyers offering 4d. per tonlower. The after- 
noon rates were 41s., 40s. 114d., and 41s. 04d. cash, and 
41s. 14d. to 41s. 24d. one month, the close being sellers at 
41s. 1d. and 41s. 3d. cash, and one month respectively, 
and buyers 4d. per ton less. Monday’s market opened 
dull, but recovered, and the close showed no change from 
the closing quotations on Friday. Business was trans- 
acted during the forenoon at 40s. 114d. and 41s. cash, also 
at 41s. 14d. and 41s. 2d. one month, the top quotations 
being wanted by sellers at the close, and buyers offering 
4d. less per ton. In the afternoon there were transac- 
tions at 40s. 114d. to 41s. ld. cash, and at 41s. 2d. to 
41s. 3d. one month, with sellers at the close wanting the 
higher prices, and buyers at 4d. per ton under. The 
market was strong yesterday forenoon, and at one time 
an advance of 3d. was reached, but that was lost, and the 
close was as on Monday. In the forenoon business was 
done at 41s. 04d. up to 41s. 3d. cash, also at 41s. 3d. up to 
41s. 54d. one month, the close being sellers at 41s. 24d. 
cash, and 41s. 44d. one month, and buyers 4d. under. 
The quotations in the afternoon ranged from 41s, 2d. 
down to 41s. 1d. cash, and from 41s. 4d. down to 41s. 23d. 
one month, the market closing with sellers at 41s. 1d. cash, 
and 41s, 3d. one month, and buyers near. Business was 
done to-day at 41s. O}d. to 41s. 14d. cash, and at 41s. 23d. 
up to 41s. 34d. one month, with a little more firmness in 
the quotations at the close in the afternoon. Not only 
does flatness continue to be the rule of the market, but 
there seems not to be the slightest sign of an early im- 
provement. Business is still almost entirely confined to 
the trade, and the low prices now prevailing do not yet 
appear to inspire buyers with confidence. For shipment 
abroad there is a fairly good demand, but the home re- 
quirements are becoming more and more restricted. The 
tendency is towards easier prices in shipping iron, though 
some special brands are a little firmer. During the month 
of May the stocks of pig iron in the public warrant stores 
were reduced to the extent of 2155 tons, but they were 
still 12,000 tons over the quantity in store at the 
beginning of June of last year. The shipments last 
month were 5000 tons under those of May last year, 
and the home consumption was considerably less ; 
but, on the other hand, the output was about 16,000 
tons less during the month, there being on an ave- 
rage fully twenty furnaces fewer in blast this year 
than last. One additional furnace was blown in at 
Gartsherrie Iron Works last year, and one was blown 
out at the Carron Works, the total in blast still remaining 
at 95, as compared with 115 at the same time last year. 
Last week’s shipments of pig iron from all Scottish ports 
amounted to 10,086 tons, as against 12,107 tons in the 
preceding week, and 14,713 tons in the corresponding 
week of 1883. They included 1200 tons to the United 
States, 447 tons to Canada, 590 tons to Australia, &c., 
375 tons to France, 568 tons to Italy, 2500 tons to 
Germany, 414 tons to Holland, and lesser quantities to 
other countries. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 590,194 tons 
yesterday afternoon, as compared with 590,879 tons 
yesterday week, showing a decrease of 685 tons for the 
week, 

Short Time at the Railway Locomotive Works, Inverness, 
—The great depression which prevails in the south seems 
to beextending northwards, and, as a result, a general 
reduction of expenditure is being made on every hand. 
At the Railway Locomotive Works, in Inverness, where 
over 400 men are employed, a notice has been posted up 
intimating to the workmen that until further notice, 
the working time will be reduced about seven hours 
per week, the shops being closed on Saturdays. In 
the permanent way department notice has been given 
that in the course of a few weeks from 75 to 80 men 
will be paid off. These consist mainly of carpenters, 
plumbers, painters, &c., employed on the new Buckie 
line in the erection of stations, signals, and other such 
work, Trade throughout the north is extremely dull. 
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The railway returns, which pretty fairly indicate the 
general state of the northern counties, lens shown a 
steady decrease, as compared with the corresponding 
period last year. 


Crisis in the Coal Trade of Fife and Clackmannan.—At 
present the relations subsisting the Fife and Clackmannan 
coalmasters and their workmen are in a very critical state. 
On the part of the men it is alleged that they are entitled 
to an advance of wages amounting to 15 percent., and 
because the coalmasters will not concede any advance the 
men recently gave notice to terminate their engagements, 
with the intention of working only four days per week, 
instead of eleven days per fortnight, according to the 
hitherto existing conditions of employment. The em- 
ployers, all with the exception of two firms that had 
granted an advance, then resolved not to allow any of 
the men to descend the pits unless on condition that they 
would work eleven days per fortnight, and the con- 
sequence is that several thousands of the men are 
locked out this week. It is affirmed by the men that 
the stocks of coal will not last more than three weeks, 
and that if they can only hold out for the length of 
time and hold together, they will defeat the coalmasters. 
On the other hand, the men do not seem to possess union 
funds beyond something like 1500/., which will scarcely 
support 6000 men with a strike allowance for three weeks. 
Negotiations have been going on during the past few days 
between the two contending parties. The men want to 
have the matters in dispute referred to arbitration, which 
the employers will not agree to, but the latter are willing, 
on condition that the men return to their work, to 
assist in establishing a liberal sliding scale to regulate 
wages. Inthe mean time the coal shipping trade of two 
counties is suffering very seriously, both frum delay in 
loading ships in harbour and from vessels going elsewhere 
for their cargoes. 





University College, Dundee.—The first academic year of 
University College, Dundee, ends on June 14, and it has 
been arranged that the distribution of prizes and certifi- 
cates awarded to the students who have distinguished 
themselves during the session, shall take place in the 
College Hall on Thursday, June 26. Dr. Roscoe, Pro- 
fessor of Chemistry in Owens College, Victoria Univer- 
sity, Manchester, will preside on the occasion and deliver 
an address on ‘‘ Scientific Education.” Professor Roscoe 
is a member of the Council of University College, elected 
by Owens College. He is well known for his chemical 
researches, more especially for his investigations into the 
chemical action of light. His works are used as text- 
books in most science schools, and the Science Primers, of 
which he is joint editor with Professors Huxley and 
Balfour Stewart, have made his name known to all 
students of science. He is intimately acquainted with 
educational institutions similar to University College, and 
his address should have a special interest to the students 
and to the public of Dundee. 


New Shipbuilding Contracts.—So far as Port-Glasgow is 
concerned, there are some gleams of hope as to a revival 
in the shipbuilding trade, several new contracts, chiefly 
for sailing vessels, having lately been concluded by two of 
the local firms. 


Harbour Improvements at Port-Glasgow.—Mr. Bain, 
contractor, Bo’ness, has just closed a contract with the 
Harbour Trust of Port-Glasgow to execute some improve- 
ment works, which will cost between 4000/7. and 5000/. 





THE ANTWERP INTERNATIONAL EXHIBITION, 1885.— 
Messrs. C. B. Pare and Co., of 126, London Wall, E.C., 
have been appointed official agents to represent British 
exhibitors and facilitate the transport of their exhibits to 
the Antwerp International Exhibition of 1885. 





New Miuirary Ririe.—A new form of military rifle 
has recently been brought out in Switzerland, which is 
said to possess many advantages over any of the arms at 
present in use. It is cocked by the automatic opening 
of the breech, and the closing of the breech is also auto- 
matically performed. These actions are produced by the 
reaction of two springs, which are compressed during the 
recoil. Weare informed that with this weapon a very 
great rapidity in firing is obtained, without the use of a 
magazine and its concomitant disadvantages. The system 
is being introduced into this country by Mr. H. Studer, 
of 10, Craven-street, Strand. 





NortH WALES UNIVERSITY CoLLEGE.—Scottish Uni- 
versity graduates can scarcely say thatin the collegiate 
appointments recently’made on this side of the Tweed. 
they have not had their full share. In our last week’s 
issue we had occasion to mention the appointment of Mr. 
Archibald Barr, a Glasgow graduate, to the Professorship 
of Engineering in the Yorkshire College ; and now we 
have to mention that no fewer than three graduates of 
the same university have just been elected to professorships 
in the North Wales University College. One of them, 
Mr. Andrew Gray, M.A., who has long been an able 
assistant to Sir William Thomson, in the Natural Philo- 
sophy department of the University of Glasgow, has been 
appointed to the Chair of Physics. Dr. J. J. Dobbie, 
M.A., formerly ‘‘ Clark” Fellow in Natural Science, has 
been elected to the Chair of Chemistry and Geology. A 
Cambridge senior wrangler, Mr. Ballard Mathews, has 
been appointed mathematical professor in the same col- 
lege. Already that institution is being well provided 


with scholarships for the first two or three years of its 
existence. 
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THE NEW PATENT LAW. 
INVENTORS are beginning to discover that the 
new Patent Law is in some respects a delusion and 
asnare. The Comptroller seems inclined to follow 
in the footsteps of the United States patent officials, 








so that where formerly one patent sufficed, several 
patents will have to be taken out and maintained 
under the new law. We know of quite a large 
number of cases in which, where one patent would 
have been deemed sufticient under the old practice, 
each applicant has been called upon to divide his 
single application into several separate ones. 
Clearly, economy is not one of the advantages of 
the new law. 

Take the case of an invention comprising a com- 
bination of parts for a given purpose, if one of those 
parts be in itself separately new and capable of 
being used for other purposes, the Patent Office 
now most unreasonably requires the applicant to 
take out a separate patent for this particular part 
as applied to purposes other than that for which the 
whole combination is designed. It appears to 
the Comptroller impossible, as regards one inven- 
tion, to treat appliances as a combination, when it 
is intended to claim their independent general use. 
It would seem to be his views that if the claims are 
confined to the combination, the invention can be 
considered to be the whole combination, the parts 
of which contribute to produce the final result, but 
that if the independent use of the appliances is 
claimed, the appliances must be treated separately. 
If this was the manner in which the law was in- 
tended to be administered, it is to be regretted that 
Mr. Chamberlain did not take the trouble to open 
the eyes of the public to the fact at the time the 
measure was before Parliament. If the present 
practice is to continue, the great blessing that 
Mr. Chamberlain professed to be conferring 
upon the inventor, and through him upon the 
community at large, may be taken to amount to 
this: That under the new law the patentee will 
have to pay from 308/. to 616/., or upwards, tu protect 
for fourteen years, the same subject-matter that he 
might have secured under the old law at a cost of 
only 1751. The patentee obtains the further 
‘* privilege” of being liable to be called upon to 
grant a compulsory license. And it is worthy of 
remark that should the attempt be made to compel 
him to do so, whether justly or not, he will at 
any rate have to incur the expense of contending 
against the application (which will in some cases be 
considerable), or else to yield. 

But to return to the question of subject-matter, 
it is to be hoped, that as regards what is to be con- 
sidered one invention, the law officers, in cases of 
appeal, will take a more liberal view than the Comp- 
troller has done, so that the practice of the examiners 
may be modified. Indeed, such a course on the 
part of the law officers, appears to us to be inevit- 
able, otherwise they will lay themselves open to 
the charge of inconsistency. It is an entirely new 
and objectionable departure from past practice to 
exclude from a patent a claim to a novel part of a 
combination, applicable to other uses in addition to 
the purpose for which the entire combination is de- 
signed. The practice under the old law was, accord- 
ing to the rule, to limit each patent to a single 
invention; but we do not call to mind any case in 
which the rule in question was interpreted to mean 
that where an inventor claimed a combination of 
parts, some new, some old, fora particular purpose, 
he might not also prevent others from using, for 
another purpose, one of the new parts. 

The Patent Act of 1883 was passed professedly for 
the benefit of inventors; and in their interest we 
most strongly protest against the interpretation 
now sought to be placed upon Clause 33 of that 
Act. 

It says, ‘‘Every patent... . shall be granted 
for one invention only, but may contain more than 
one claim.” Referring to the third set of rules 
under the old Act (15 and 16 Vict. cap. 83) it will 
be found the first rule was in these words : 

1. ‘‘ Every application for Letters Patent, and 
every title of invention, and provisional specifica- 
tion, must be limited to one invention only, and no 
provisional protection will be allowed, or warrant 
granted, where the title or the provisional specifica- 
tion embraces more than one invention. 

Now, that having been the rule as administered 
by the law officers for many years, we are fully 
and fairly entitled to consider that that which was 
regarded as one invention by the law officers under 
the rule above quoted, may be regarded as one inven- 
tion under the Act of 1883, which simply states that 
every patent shall be granted for one invention only; 
for it is to be noted that the wording is precisely the 
same, viz., one invention only, and we would repeat, 
the Act distinctly states, there may be more than 
one claim. Probably there is nothing more diffi- 








cult to determine in patent practice than the ques- 
tion what constitutes a single invention. We have 
seen that under the old law a rule provided that 
every patent should be limited to one invention. 
Now the same provision is obtained in Germany and 
in the United States. Yet, upon the same subject- 
matter, whilst one patent would be allowed in this 
country, the inventor would be required to take out 
perhaps two in Germany, and half a dozen in the 
United States. In other words, that which in this 
country has been looked upon as one invention, was 
regarded as two inventions in Germany, and as six 
in the United States. Well may the inventive 
genius of the American be extolled, if it is only 
measured by the quantity of patents which the 
Department insists upon as necessary to cover that, 
which might, until the first of January last, have 
been secured by one-fifth the number in this 
country. 

As respects the innovation now being attempted 
here, it is to be hoped that Mr. Broadhurst or some 
other enterprising member will put a question 
in the House of Commons. It has been clearly 
laid down on the highest authority, that there 
can be no objection to a claim of a combination, 
and at the same time to a claim of the separate 
parts of that combination; indeed, that is the 
only way in which these separate parts can be 
protected from infringement. And it is imma- 
terial whether the separate parts are claimed first, 
and then the combination, or the combination first, 
and then the separate parts. Now, Letters Patent 
confer upon the grantee, especial license, full 
power, sole privilege, and authority by himself, his 
agents, or licensees, to make, use, exercise, and vend 
the invention. Let us then suppose, that an inven- 
tion for, say, an improved steam boiler, consists in 
a novel combination and arrangement of parts, in- 
cluding tubes of a novel construction, and that 
these tubes can be applied also with advantage in 
condensers. Let us further assume that the title 
and the specification, contain no reference to con- 
densers, but that the invention is only described 
as an improved steam boiler, and that the spe- 
cification contains two claims, i.e., one to the 
improved steam boiler as a whole, and one to the 
improved construction of tubes. In such a case, if 
a manufacturer were to make, or a vendor were to 
sell, tubes of the improved construction, for use in 
a condenser, would not such manufacture or sale 
be an infringement of the patent ? If not, evidently 
many patents could be very easily evaded. For 
example, in such a case as we have just assumed, 
the patentee could never recover from those who 
might manufacture the patented tubes in this 
country for exportation, because they would shelter 
themselves by stating that the tubes were made 
and sent out to be used in condensers. 

That such is the interpretation to be placed upon 
the law it would be absurd to assume. Equally 
absurd would it be, in our opinion, to say that 
under the new law a patentee is not entitled to 
claim a combination, and at the same time to claim 
the separate parts of that combination. 

On what ground, then, can it be reasonably and 
logically contended, that he is not entitled so to 
word his specification, as to make it clear, that 
where others make one of the separate parts claimed, 
even though not for the precise purpose set forth in 
his specification, as that for which the entire com- 
bination is intended to be used, such makers will 
nevertheless be infringing his patent. 








LIGHT SUBMARINE CABLES. 

THERE is no characteristic of a submarine cable 
which exercises a greater influence upon the ques- 
tions of laying and picking it up, than its weight. 
Not only does the cost of a cable increase with its 
weight, but so also does the size of the ship re- 
quired for its transport and the strength of the ma- 
chinery by which it is paid out. And when from any 
accident a cable has to be recovered, the element 
of weight attains a double importance, particularly 
if the operation has to be conducted in deep water. 
The case sometimes presents itself when the break- 
ing strain of the cable is less than the weight in 
water of the portion which must be lifted to bring 
the cable to the surface. It is then necessary to 
effect the raising by means of two vessels, and this 
evidently increases the length and difficulties of the 
operation, and consequently also the cost. 

Hitherto a considerable weight has been given to 
the cables on account of the copper conductor, 
which cannot play any useful part in the work of 
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supporting the strains to which the cable is subject. 
The copper has, in fact, a very low breaking strain, 
and is easily extensible, so that if it be subjected 
in any way to the strain to which the cable has to 
be submitted, it will immediately stretch beyond 
the limit of its elasticity, and will take a permanent 
set, while the substances by which it is surrounded 
will return to their initial length. It therefore re- 
sults that, being no longer able to accommodate 
itself in a case too short for it, the copper wire takes 
a sinuous form, and sets up at certain points dis- 
tortions which have the effect of moving the wire 
from the centre of its insulating envelope, and 
finally of opening a way for the escape of the 
current. This accident is easily produced artiti- 
cially for the purposes of demonstration. 

The employment of aconductor witha conductivity 
equal to that of copper, and a mechanical resistance 
notably superior, would have the immediate effect 
of relieving the sheathing of a part of the strain 
which it has to resist, and, consequently, of per- 
mitting of a reduction in its dimensions and weight. 
M. Lazare Weiller is now manufacturing wires of 
silicious bronze which attain a conductivity equal 
to from 97 to 99 per cent. of the standard, that is, 
with a diameter of one millimetre, and at a tem- 
perature of zero (C.), they have an electrical re- 
sistance of 20.57 ohms per kilometre. These wires 
have at the same time considerable strength. They 
break under a strain of 45 to 48 kilos. per square 
millimetre (28.57 to 30.48 tons per square inch), 
and with an extension at the moment of rupture 
not exceeding 1 to 1} per cent. They have thus 
the high conductivity of copper, and the mechanical 
strength of the best iron. By reason of these valu- 
able qualities they encourage an anticipation of 
the possibility ‘of manufacturing light submarine 
cables, a result longsought for without success. They 
allow a part of the strength furnished by the wire 
covering to be reduced, and consequently the weight 
of the covering itself to be lessened. It is, however, 
necessary that the sheathing should be retained to 
protect the wire and its insulating envelope against 
accidents which may befall it, and more particularly 
against the attacks of marineanimals. It is not to 
be hoped that this covering can be entirely dis- 
pensed with, but it will be a great advance if it be 
possible to effect a reduction in it. 

As an example of the economy which could be 
realised by the core being made to aid in giving 
strength to the cable, we may cite the case of the 
Compagnie Frangaise de Paris 4 New York, called 
the Pouyer Quertier cable, constructed and laid by 
Messrs. Siemens Brothers, of London, in 1879. 
The deep-sea section is constituted per knot of 1949 
yards as follows : 


Ib. 
Copper conductor 485 
Gutta-percha ... 396 
Hemp ... ~ = gs ss i 176 
18 wires of galvanised iron, 2 mm. in dia- 
meter... a = ss sg -. 21895 
Exterior hemp and composition ... 881 
Total ... 3833 


The total diameter was 1.18 in., and the strength 
6613 lb., including the wire covering. Under 
water, the cable only weighed 992 lb. ; it could 
consequentiy support six miles of its length under 
water. 

An examination of the chart of the Atlantic 
shows that there is a sort of a longitudinal table- 
land in which the depth varies from 1.8 to 2.4 
miles. From one part to the other the depths 
descend to 3.7 miles, and in various depressions, of 
which the principal are to the west of the Canaries, 
to the south of Newfoundland, to the north of 
Porto Rico, and between St. Helena and Rio, they 
exceed that depth. In the Pacific all the space in- 
cluded between North America and Japan is occu- 
pied by the Tuscarora depression, of which the 
depth varies between 3.7 and 4.9 miles, while 
parallel to Japan there extends a depression in 
which has been found the greatest depth of 5.3 
miles. Jf then it be considered that in raising the 
cable, the ship has to sustain with the grapnel two 
lengths of cable against the vertical component of 
their weight, it will be seen that at many parts of 
the ocean, an ordinary cable would be broken by 
its own weight in the act of lifting. 

Taking advantage of the properties of silicious 
bronze, M. J. Richard, manager of the Société 
Générale des Telephones of Paris, and formerly 
chief engineer of the Telegraph Service, has con- 
structed a new type of light cable, which the repu- 
tation of its author, who has a long experience of 





submarine telegraphy, should recommend to the 
attention of engineers interested in this question. 
The core consists of a silicious bronze wire of a 
weight equal to that of the Pouyer Quertier cable, 
485 lb. to the knot; the gutta-percha envelope has 
also the same weight, 396 1b., also the hemp cover- 
ing, 176 lb., while as for the sheathing, it consists 
of 28 wires of galvanised wire of 1.25 mm. dia- 
meter, covered with hemp strands. The weight of 
the wire is 1100 lb., and the weight of the exterior 
hemp 551 1b. The total weight of the cable thus 
constituted is 2711 1b. in air and 665 1b. in water. 
The diameter is .98 in., and the breaking strain 
6172 1b., of which the core bears quite half. Under 
these conditions it can support in the water seven 
or eight knots of its length without breaking. 

It is thus seen that in this cable, with a con- 
ductivity equal to that of the existing cable, and a 
strength almost the same, there is a volume and 
weight equal respectively to two-thirds those of the 
weight of the cable selected for comparison. It 
would cost about 32/. per knot less, and as it could 
be laid with smaller ships and machinery, would be 
cheaper in that respect. 

This would be the type of deep-sea cable, suitable 
for the parts where the water is at rest, and where 
animal life is rare. At the shore ends it would be 
necessary to employ sheathing increasing as the 
depth decreased. The design of which we have 
spoken is the first which has been actually pro- 
duced. It is probable that subsequent experience 
and consideration will lead to important modifica- 
tion, but meantime the experiment is worthy of 
careful consideration, for it diminishes the initial 
expense and the expense of laying, at the same 
time preserving the necessary qualities, and per- 
mitting of its being picked up from greater depths. 








RECENT BOILER EXPLOSIONS. 

CoNTINUING our notes* on the reports of pre- 
liminary inquiries made by the Board of Trade 
under the Boiler Explosions Act 1882, we have now 
to deal with Report No. 66, which relates to the ex- 
plosion of a Cornish boiler at the Wellbeck Print 
Works, Kilmarnock, on the 21st of January last, 
the explosion causing injury to four persons. The 
explosion was caused by severe local corrosion of 
the external shell. To quote from the report: 
‘* Alongside the bviler and over the flue, stood a 
‘large cistern containing chloride of lime in solu- 
‘*tion. The fabrics to be prepared for printing, 
‘*and which were previously saturated with a solu- 
‘tion of dilute sulphuric acid, were passed over 
‘rollers and dipped in the cistern. During this 
‘‘operation droppings fell, and soaked into the 
‘*sround over the flue.” Large portions of the 
shell in this flue were found after the explosion to 
be no thicker than paper, and the fact that the 
boiler exploded at a pressure of about 221b., cannot 
be wondered at. The boiler was one which had 
been bought second-hand about eleven years ago, 
and it had been several times repaired, while, as re- 
cently as April last year, some extraordinary in- 
ternal patches were bolted to the corroded part of 
the shell by Messrs. J. Watson and Co., of Kil- 
marnock. These patches were 8in. by Gin., 
2 ft. 3hin. by 10in., and 2 ft. 3} in. by 1ft. 3in. re- 
spectively, and they were made of ;5, in. iron and 
secured by in. bolts, sheet india-rubber being 
placed between them and the shell. Even when 
these patches were fitted the shell does not appear 
to have been deemed thick enough to bear the pull 
of the bolts, for external strap pieces were put on 
where the bolts occurred. There were, we mayadd, 
but ten }in. bolts for fixing the largest of the 
patches. Messrs. Watson and Co., who fitted these 
patches, are stated to be engineers but not boiler 
makers, but it is difficult to understand how any 
firm of engineers could have carried out such a 
‘‘repair.” Competent inspection would of course 
have at once shown the dangerous condition of this 
boiler. 

The boiler to which Report No. 67 refers is an 
interesting example of the old boilers of which so 
many are scattered through the country and which 
constitute such serious sources of danger. The 
boiler in question was a small one of the locomotive 
type, which exploded on the 31st of January last, 
at 27, Sheep-street, Birmingham, fortunately with- 
out causing loss of life or personal injury. By 
whom it was made is unknown, but it was ascer- 
tained that it had been bought second-hand at a 





* Our last article on this subject appeared on page 340 
ante, 





sale by a Mr. York, who stored it for about 18 
months in the yard of a Mr. Taylor, and then gave it 
to Mr. Taylor in lieu of rent for storage. Mr. Taylor 
then sold it for 10/1. or 121. to a Mr. Picken, who 
after working it some time sold it for 18/. to Mr, 
C. F. Wilkes, who in turn sold it later on for 20l. to 
Mr. Joseph Hunt, who owned and worked it at the 
time of the explosion. Judging from this record, 
the boiler appears to have increased in value with 
age. The boiler had a barrel 3 ft. 6 in. in diameter 
by 7 ft. long, while the inside firebox was 2 ft. 9in. 
high, 2 ft.2in. wide, and 1 ft. 7} in. in length, and 
appeared to have been made originally of % in. 
plate. The flat sides and ends of the firebox were 
without any screwed stays, and the boiler was 
worked at 40]b. per square inch, so that it is not 
surprising that a part of the firebox shell below the 
firedoor, which had been weakened by corrosion, 
blew completely out, leaving a hole about 23 in. by 
15 in. Altogether this explosion is one which 
might readily have caused serious loss of life, and it 
forms another example of the necessity which exists 
for guarding a certain class of boiler-owners against 
the results of their own ignorance. 

Report No. 68 deals with another instance in 
which the partial collapse of a furnace occurred (on 
the 27th of December last) from shortness of water 
without causing the fusion of the adjacent fusible 
plug, and like all cases of the kind deserves special 
notice. The boiler in question was of the Cornish 
type, and was one of a range of nine at the hydraulic 
engine-house of the West India Dock Company. It 
was a well-made boiler, was under the inspec- 
tion of the Manchester Steam Users’ Association, 
and had been thoroughly examined in June and 
July last. The furnace was made with Adamson 
flanged seams, and the collapse took place in two 
rings, one of which—that carrying the lead plug— 
was ruptured. The lead plug was of Bailey’s pat- 
tern, but not of Messrs. W. H. Bailey and Co.’s 
make. The metal in it did not fuse, and it is stated in 
the report to have appeared to be of a drossy nature. 
It was intended to analyse it, but owing to the 
illness of the chemist to whom it was subinitted 
the analysis was not received in time to be given 
in the report before us. We believe, however, that 
experiments subsequently made showed that the 
metal used in this plug was not infault. We havesaid 
that the overheating was due to shortness of water, 
and this in its turn was caused by the stoker having 
half opened the blow-off cock to blow out an excess 
of water, and then in shutting it moving the plug as 
if the cock had been full open. The consequence 
was that the plug of the cock, which had no guard 
was moved past the closed position and left partially 
open, the stoker going off about his other work, 
The collapse appears to have occurred about 20min. 
after the blow-off cock was thus left open, the boiler 
being by that time probably nearly empty of water. 

In considering the action of fusible plugs the rate 
at which the level of water in a boiler becomes 
lowered appears to us to be an important element, 
although it is one to which as a rule little attention 
is paid. In a fusible plug the fusible portion is 
from its necessary position more or less shielded 
from the direct action of the fire, and it will there- 
fore become overheated more slowly than it would 
do if its surface was in a line with the roof of the 
furnace. In the case of an ordinary Lancashire 
boiler becoming short of water from the feed being 
carelessly shut off, the fusible portion of an ordi- 
nary plug would begin to be uncovered with water 
probably fully half an hour before the water level 
fell so low as to cause overheating of the furnace 
crown plates, and under these conditions even the 
shielded position of the fusible metal should not 
prevent it from melting out in time to prevent 
damage. When, however, shortness of water 
occurs from a cause which produces a very rapid 
fall of the water level the case is different, and it is 
quite easy to understand how in such cases an over- 
heating of the furnace plates may occur simulta- 
neously with, or even prior to, the melting out of 
the fusible plug. In the case of the boiler at the 
West India Docks, of which we have just been 
speaking, it is more than probable that the rapid 
rate at which the water was lost, owing to the 
blow-off cock being left partially open, had much 
to do with the result. 

Report No. 69 relates to the explosion on the 
28th of December last, of a boiler for boiling paper- 
making materials at Messrs. A. Spicer and Co.’s 
paper mills at Godalming, this explosion causing the 
death of five persons and the injury of several 
others. The boiler in question was cylindrical, 
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9 ft. in diameter by 8 ft. high, with dished ends. 
It was made of cast-iron plates supposed to be }$ in. 
thick, but in reality only } in. thick in some places, 
these plates having flanges and being bolted to- 
gether with % in. bolts placed at 6 in. pitch. The 
joints were made with rust. The boiler was supplied 
with steam from a Lancashire boiler worked at 
20 lb. per square inch, the steam passing through 
i reducing valve which was found by experiment 
t» permit a pressure of 14 lb, per square inch in the 
esparto boilers. The esparto boiler, which exploded, 
had a safety valve which was supposed to limit the 
pressure to 2 lb. or so, but this valve was found to 
be plugged with straw, it appearing to have been 
the practice of' some of the men to insert straw 
plugs in the safety valve stand-pipes to stop the 
drip of hot water when they were on the boiler. 
Of course these plugs were supposed to be always 
removed by the men before they left the boilers, 
but after the explosion with which we are dealing 
occurred, the adjoining boilers were examined, and 
in the case of two of them the safety valves were 
found to be plugged. The boiler was very weak, 
and burst simply from being subjected to a pressure 
it was unfitted to bear. We entirely agree with the 
reporter in this case, Mr. P. Samson, that cast iron 
is quite an unsuitable material for such boilers, 
while if it is used at all the greatest care should be 
taken to ascertain that all the thicknesses are 
what they are intended to be. All such boilers, 
moreover, should, in addition to the safety valve 
connected to the waste steam pipe, be fitted with a 
second valve loaded to a slightly higher pressure 
but delivering freely into the air, so that its action 
may be at any time tested. As there would be no drip 
from such a valve there would be no inducement 
for men to plug the opening leading to it. More- 
over, all such boiling vessels should be of such 
strength as to be able safely to resist the maximum 
pressure of steam with which they can be supplied. 
If the supply is furnished through a reducing valve 
then there should be fitted on the low-pressure side 
of that valve a deadweight safety valve of sufficient 
size to effectively prevent, in the event of the reduc- 
ing valve getting out of order, any increase of pres- 
sure beyond that intended. 

The explosion of another old worn-out second- 
hand boiler is dealt with in Report No. 70. This 
was an underfired cylindrical boiler, which exploded 
at 34, Bolton-road, Moses Gate, Farnworth, on the 
llth of January last, fortunately without causing 
personal injury. The boiler was 264 in. in dia- 
meter by 5 ft. lin. long, and was owned by Mr. 
M. Caley, who carried on the business of wood turner 
at the address just named. The boiler was under 
no inspection and it was in such a badly corroded 
condition, that it is not surprising that at a pressure, 
stated to have been about 16 lb. per square inch, a 
large piece of the bottom blew right out. This is 
another case of a worn-out boiler being worked by 
an owner who was without the knowledge necessary 
to enable him to judge of its safety or otherwise. 

Report No. 71 relates to the explosion of a pitch 
cooler from the ignition of the vapour within it, 
and it does not call for comment here, while 
Report No. 72 treats of the explosion of acloth keir 
which occurred on the 19th of February last at the 
print works of Messrs. R. Pullar and Sons, of Ash- 
field, near Dumblane, Perthshire. This keir was 
of cast iron, 8 ft. in diameter and 6 ft. deep, and 
was fitted with a dished wrought-iron lid held down 
to the pan by clamps 14 in. apart. The keir was 
fitted with a safety valve loaded to 54 lb. per 
square inch, while steam was supplied through 
a reducing valve at a pressure of 8 lb. to 10 lb. 
per square inch. It is believed that the passage 
to the safety valve became choked by cloth rising 
up to the orifice, thus permitting of an excess 
of pressure. However this may be, the lid failed 
under the strain put upon it and doubled up, 
drawing away from the clamps. Thus relieved, it 
rose some 10 ft. or 12 ft. into the air, and fell back 
nearly into its original position. The accident, un- 
fortunately, led to the severe scalding of the night 
watchman, who has since died. The keir was un- 
doubtedly very weak even for the pressure at which 
it was worked, and our remarks on the explosion 
dealt with in Report No. 69 will apply in this case 
also. 

The explosion of a boiler at the printing office of 
Mr. Wall, King-street, Yarmouth, on the 15th of 
February last, is dealt with in Report No. 73. This 
explosion caused serious injury to one and slight 
injury to a second person. The boiler was of the 
vertical cross-tube type, and was about fifteen years 











old. The firebox was seriously corroded, and col- 
lapsed, ripping circumferentially in two nearly 
parallel lines. The safety valve pressure: was 
60lb. per square inch, while the thickness of 
the plates at the fractures was from about 
jin. to } in. The diameter of the firebox 
was about 29 in., and the height 3ft. 6in., while 
there was one cross-tube. The boiler was under 
no competent inspection, and hence the explosion. 
It was supposed to be under the charge of 
the foreman of the printing office, and in order to 
ascertain his fitness for the job, this foreman was 
asked some questions by the author of the report 
under notice. The following answers given by him 
are worth quoting: ‘‘I fixed the pressure at from 
‘* 40 lb. to 50 lb. because I required that pressure 
** to work the machine ; I did not know whether it 
‘* was fit for that pressure or not. About six or 
** seven months ago I held the safety valve down by 
** hand, and raised the pressure to 70 1b. by gauge. 
‘* After that I was satisfied that the boiler was safe.” 

The next report—No. 74—deals with an explosion 
which occurred on board thes.s. Elizabeth and Ann, 
off Maryport, on the 2nd of February last. The ex- 
plosion, which caused the scalding of the fireman, but 
no other personal injury, was caused by the rupture 
of a corroded plate in the bottom of the combustion 
chamber, the bottom of this chamber being coated 
with cement which prevented the condition of the 
plate from being seen. We agree with the author 
of the report that the use of the cement coating 
in this place was useless and objectionable. 

Report No. 75—-the last of the batch now before 
us—relates to the explosion of a small Cornish 
boiler at Heaton’s Court, Leeds, on the 21st of Feb- 
ruary last. The boiler, which was 7 ft. long by 3 ft. 
in diameter, was one made by the late firm of Car- 
ratt and Marshall, Leeds, in 1855, since which 
date it appears that it was never thoroughly ex- 
amined. Some repairs were done to it in 1869 and 
again in June, 1883, when a bolted patch was put 
over a crack in the bottom at the front end, but on 
neither of these occasions was the seating disturbed. 
The explosion was caused by corrosion of the 
bottom part of the shell over the midfeather on 
which the boiler was seated, the plates at places 
being less than ;'; in. thick ; the safety valve was 
stated to have been loaded to 20 1b. per square 
inch, and there is no reason for supposing that this 
pressure had been exceeded. Fortunately no one 
was injured by the explosion, although the boiler 
was situated ina populous district within thirty yards 
of a main street. This explosion adds another to the 
long list of cases in which the disasterjwould have 
been averted by competent periodical inspection. 


PRIVATE BILL LEGISLATION. 

In continuing the proceedings of the Select 
Committee on the Thames Crossings Bill, after evi- 
dence had been given by Mr. Goddard and Mr. 
Cassell, land valuers, as to the sufficiency of the 
estimates for the property proposed to be taken for 
the approaches to the subway, Mr. Falconer, who 
for some time had charge as manager of the Thames 
Steam Ferry, was called. He stated that the lifts 
connected with that undertaking were raised and 
lowered various heights according to the state of the 
tide, the maximum range being 26 ft. 3in. They were 
80 ft. long and 45 ft. wide ; the weight of each was 80 
tons, and the maximum load 50 tons. On one occasion 
there were eight two-horse drays, and one or two 
smaller vehicles on a lift, and the time occupied in 
placing them thereon was two minutes. In June, 
1881, 7327 horses and 5021 vehicles used the ferry, 
and the working expenses averaged 100/. per week. 

Acarman, in the employ of Messrs. Knight, 
soap manufacturers, stated that when this ferry 
was in operation he, with a team of three horses 
had frequently made use of it, and that he had ex- 
perienced no inconvenience from the working of the 
lifts ; the animals took not the least notice when being 
raised or lowered, and were as quiet as if in their 
stable. If the proposed subway were constructed 
with lifts he should certainly make use of them 
without the least hesitation. 

Mr. Cattarns, general manager of the General 
Steam Navigation Company, stated that his com- 
pany had been established sixty years. The number 
of ships belonging to them was sixty-two, of an aggre- 
gate tonnage of 47,200 tons ; that the traflic carried 
by them, in and out of, the port of London last year 
amounted to over one and a half millions of tons. He 
considered from inquiries which he had made on the 
subject, that the trade worked annually on that part 
of the Thames lying between London Bridge and the 





site of the subway, was equal to three million tons, or 
say about as much as the whole trade of the port of 
Hull, and exceeding that of the port of South- 


ampton. In 1879 his company strongly opposed 
the Bill for the construction of the Tower Bridge, 
principally because the headway then proposed was 
not only insufficient over the central part of the 
river, but also because that on the north side was 
too small, and would have obstructed the access to 
and from their wharf situated there. Under these 
circumstances, their trade would have been so dis- 
located as to necessitate its removal from London. 
He did not object so much to the proposed tem- 
porary encroachment upon the river which would 
result during the construction of the subway, 
because it would be situated at a point where the 
vessels would be pursuing a direct course up and 
down, and not as was the case at the site of the 
bridge, where they would be swinging round in 
order to get in or out of their respective berths 
alongside the different wharves. 

As to the effects upon the trade of his company 
which, in his opinion, would result from the con- 
struction of the Duplex Bridge, he stated that that 
part of their business which depended on the quays 
lying above the proposed bridge would be entirely 
destroyed, as they would never take the risk of 
passing their vessels through it as suggested, so 
dangerous did the operation appear, and as this trade 
was very sensitive, anything affecting a portion 
would paralyse the whole. The consequence would 
be, that the traffic worked by them would be 
directed from London to outports such as Hull or 
Southampton, where the greater part of their 
business, consisting of the transhipment of goods, 
brought from the Continent by their vessels, and 
destined for conveyance to the colonies and else- 
wheré, by the great ocean lines of steamers now 
making the Thames their port of departure, could 
be carried on without hindrance or danger. The 
openings of 50 ft. proposed, were far too small, as 
many of the steamers now trading to the wharves 
above the site of the bridge measured more than 
that across the paddle- boxes. 

Group XI.—The proceedings on the Barry Dock 
and Railways Bill, the first to come before the 
committee of which Mr. Foljambe is chairman, 
have reached their first stage, the promoters’ case, 
which has been under discussion since April 390, 
having been concluded. This scheme in its nature 
and objects resembles in many points that of the 
Manchester Ship Canal, it being promoted almost 
solely by parties who desire to obtain for the mate- 
rial in which they are greatly interested, direct 
access to the sea and shipping by means under their 
control, independent of the present facilities, which 
they consider inadequate, and for many reasons in- 
capable, of much improvement. 

For the formation of the dock it is proposed to 
take advantage of the existence of the channel 
separating Barry Island from the mainland of 
Glamorganshire. Dams are to be constructed across 
it at its centre and eastern end, and the space be- 
tween these is to be excavated to the required 
depth in the eastern dam. Locks and a tidal basin 
are to be constructed, and a channel formed leading 
into deep water, which is here found at a short 
distance from the shore. A main line of railway 
connects the dock with the coalfields in the 
Rhondda Valley, terminating at the Pentre Colliery, 
situate about midway between Ystrad and Tre- 
herbert. There are tive junction lines proposed ; 
two connect this main line at Hafod and Treforest 
with the Taff Vale Railway, two at Peterstone and 
St. Fagans connect it with the Great Western Rail- 
way, and the last is with the Llantrissant and Taff 
Vale Railway at Pentyrch. The estimated cost of 
these railways, about 33 miles in aggregate length, 
and of the docks, is a little over a million. 

Several of the largest colliery owners in South 
Wales are supporting the scheme, and in compari- 
son with the amount of interest involved, there is 
as much enthusiasm over the project in the locality 
affected, as there was at Manchester over the Ship 
Canal. The Taff Vale Railway and the Bute Docks 
monopclise the carrying and the shipping traffic 
from the Rhondda Valleys, and at times have more 
than can be conveniently dealt with ; hence delays 
are frequent andinjurious. The port of Cardiff also 
is situated some distance from deep water, and the 
access thereto when crowded with steamers, as it fre- 
quently happens, is both difficult and dangerous. The 
proposed scheme, which will, if sanctioned, secure 
a competitive line from the collieries, together with 
the formation of docks of large area with entrances 
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of free and uninterrupted access close to the deep 
water and situated some distance down channels. is 
expected to remove many existing restrictions to the 
trade and cause it to flourish with renewed vigour. 
The first case taken in opposition was that of the 
pilots, who object to the scheme because by it the 
present harbour of refuge behind Barry Island 
will be to a great extent destroyed through the con- 
struction of the proposed dock. As is usual with the 
evidence in such cases, the nautical witnesses called 
in support made few, if any, important points, the 
skilful cross-examination by Mr. Parker rather 
disconcerting them. 

Group XVI. The Great Western Railway No. 1 
Bill, having been withdrawn from the preceding 
group, has been before this Committee. By it powers 
are sought to construct: 1. A junction line at 
Didcot, about 27 chains long, by which the traftic 
between the Oxford and Birmingham line and the 
main line, west of the station there, will be taken ina 
direct course, avoiding the back shunt necessitated by 
the eastern direction of the present junction between 
those lines, 2. A branch line nearly eight miles long 
connecting the town of Tetbury with the Swindon 
and Gloucester line of the company at Kemble junc- 
tion. 3. A junction line, near Newport, about three- 
quarters of a mile long, pointing in a westerly 
direction, by which the traffic from the Western 
Valleys section of the company’s Monmouthshire 
Railway, will be taken over their South Wales line 
direct to Cardiff. This is rendered necessary by the 
demand now made upon the merchants to supply 
for shipment, mixed cargoes of Monmouthshire and 
Glamorganshire coal. 4. A deviation, 16 chains 
long, of the company’s Nant-y-glo branch at Aber- 
tillery Station, in order to permit of the construc- 
tion of a new road and bridge across the railway, in 
substitution of an existing dangerous level crossing. 
5. A branch railway, 3} miles long, from the com- 
pany’s South Wales line, at a point about a mile 
east of Newport to the shore of the Bristol Channel 
at the mouth of the River Usk. 6. A branch rail- 
way, three-quarters of a mile long, from the West 
Midland line near Bilston Station to a point on the 
Birmingham Canal near Spring Vale Furnaces. 
No. 3 is the only one of these works which is made 
the subject of opposition, which has arisen in the 
following way. Last session the Pontypridd, Caer- 
philly, and Newport Junction Railway, in which 
Sir George Elliot is much interested, introduced into 
Parliament a very extensive project promoted to 
connect, by the construction of new railways and 
acquisition of running powers over long lengths 
of other lines, the collieries in the Aberdare and 
other districts, with the Alexandra Docks at New- 
port. Parliament, however, only sanctioned a 
part of the scheme, which gave an independent 
route from Bassalleg Junction to those docks. 
A clause was inserted in the Bill which prohi- 
bited interference with the construction of the 
junction as now proposed (and which in fact is now 
actually being executed by the Great Western 
Company, parliamentary sanction only being 
sought to avoid complications as to tolls which 
might arise in thefuture). The carrying out of this 
provision necessitates the deviation, for a distance 
of about three quarters of a mile, of the authorised 
railway, the ownersof which in return ask forrunning 
powers over the company’s South Wales line from 
Newport to Cardiff. This is considered unreasonable 
as they already possess running powers into Cardiff 
by which traftic can be carried from their system by 
a route much shorter than that over which these 
running powers are sought. It was suggested by the 
promoters that the object of this application was to 
enable the Caerphilly Company.to work their traftic 
in a circular manner from Newport to Cardiff, 
thence vid Caerphilly back to Newport, which 
might be advantageous to that company, but which 
was of no public utility, and would be extremely 
injurious to the traffic of the owning company. 
After hearing evidence on both sides, the com- 
mittee passed’ the railway, and refused the desired 
running powers. Underaclause in the Bill, powers 
were sought to make by-laws as to traction engines, 
&c., crossing the line over bridges or level crossings, 
this was also unsuccessfully opposed. 

Up to the present date, of the 106 projects for 
new railways for which notices were given and plans 
deposited last November, two, the Belfast Central 
Western extension and the Great Northern Rail- 
ways, have received the Royal assent ; forty-seven, 
the Barmill and Kilwinning, Bishop’s Castle, Black- 
pool, Caledonian Nos. 1 and 2, Cleveland Extension 
Mineral, Cork and Bandon and Clonakelty Exten- 





sion, Denbighshire and Shropshire, Dore and 
Chinley, Dublin, Wicklow, and Wexford, Dundee 
suburban, Eastern and Midlands, Euston and 
Church Hope, Great North of Scotland (part only), 
Great Southern and Western (additional powers) 
and Tullow extension, Great Western Nos. 1 and 2, 
Halifax High Level and North and South Junc- 
tion, Hendon, Henley, and Arden, Highland (new 
lines), Hull and Barnsley, Lancashire and York- 
shire, Preston and Wyre, Leominster and Brom- 
yard, Lincoln and Skegness, Liverpool, Southport, 
and Preston Junction, London and North-Western, 
London and South-Western, London, Brighton, and 
South Coast, London, Tilbury, and Southend, 
Manchester, Sheffield, and Lincolnshire (additional 
powers) and Chester to Connah’s Quay, Metropolitan 
District, Metropolitan, Midland, Northampton, and 
Daventry, North-Eastern, Porthdennlleyn, Scar- 
borough and Whitby, South-Eastern, Stockton 


Carrs, Sutton and Willoughby, Swindon and 
Cheltenham, West Lancashire extensions, and 


Wirral Railways have passed the committees of the 
House of Commons, and many of them have been 
read a third time in that House, and there are 
thirteen in various stages of progress, including the 
Anglesea and Carnarvon direct, Barry Dock and 
Railways, Belfast and Northern Counties, Cork and 
Kenmare, Golden Valley Hay extension, Liskeard 
and Caradon, London, Chatham, and Dover (further 
powers), and Shortlands to Nunhead, Mersey, 
Milford Docks Junction, Perth General Station, 
Taff Vale, and Treferig Railways. The remaining 
forty-four ‘have succumbed to adverse influences, 
and have disappeared from off the scene of Parlia- 
mentary proceedings. 


THE WOLVERHAMPTON FINE ARTS 
AND INDUSTRIAL EXHIBITION. 
(Concluded from paye 507.) 

Messrs. HupswE.t, CLARKE, AND Co., of Leeds, 
show a good collection of Rodgers’ patent wrought- 
iron pulleys, which are exactly what they profess to 
be, all wrought iron, and without a cast boss. These 
pulleys can be made by the special machines laid 
down for their manufacture, up to 24 ft. in dia- 
meter and 6 ft. wide. We may mention in passing 
that Messrs. Hudswell, Clarke, and Co. havesupplied 
these pulleys for all the electric lighting plant in the 
large display at the Health Exhibition. 

Messrs. T. Perry and Sons, of Bilston, show some 
good examples of chilled rolls, one 20 in. in diameter 
and 4 ft. long, turned and polished. This is in- 
tended for rolling fine sheet metals, principally 
German silver. They also exhibit a pair of guillo- 
tine shears for cutting fine sheet metals, and helical 
teeth wheels of cast iron. The use of this gearing 
has enabled considerable advances to be made in 
the production of fine sheet metals. With ordinary 
rolls driven by the usual spur-wheel and pinion, the 
contact of the teeth is shown by lines on the sheets. 
With helical teeth the contact between the wheels 
is never broken, and the sheets produced are of per- 
fectly uniform thickness and quite smooth. Helical 
wheels are also applied for gearing in the lathes 
used for turning up the rolls, as a much better 
surface is thus obtained. 

Messrs. Miller and Co., of Edinburgh, show a 
fine collection of chilled iron castings ; their rolls 
being especially noticeable for fine polish, which 
is obtained by a new process of this firm. Tram- 
way and light railway wheels of many descrip- 
tions were also shown, together with fractures of the 
same, exhibiting the regularity and depth of chill. 
The specimens shown were undoubtedly very fine 
examples of chilled castings. 

Mr. James Sinclair, of Leadenhall-street, has a 
stand showing fire extinguishers and smoke: respi- 
rators for firemen. 

Messrs. Taylor and Challen, of Birmingham, 
have an important and highly interesting exhibit, 
illustrative of a large local industry, consisting 
of a series of machines for stamping seamless 
hollow ware for domestic use. The first of these is 
a circle cutter which is used for cutting the square 
tin plates into the required circular blanks. The 
machine consists of a bed mounted on stand- 
ards in the same form as that of an ordinary 
lathe. Upon this a saddle slides, and upon 
this again is a bow holding a pair of steel discs 
or palettes. These are faced with leather, and 
are used for holding the tin plates which are to 
be cut. The discs revolve, and with them the 
tin plate, which passes between a pair of revolv- 
ing shears mounted on two horizontal shafts fixed 


in the cutter head. The cutters are actuated 
by back gearing driven by a strap and pulley 
thrown in and out of work by a foot pedal. The 
action of the cutters on the tin plate causes the 
latter to revolve the palettes forming a centre, ard 
the circular blank is thus produced. The height of 
the palettes is adjustable so as to allow for wear of 
cutters. The saddle can be traversed on the bed 
in order to get various sizes, and the bow can 
be cross traversed on the saddle to get the right 
angle of clearance on the cutters for different 
circles. The blank so produced is taken to the 
drawing press to be stamped to the required shape. 
The press exhibited possesses many interesting 
features, and is capable of stamping 6000 pans or 
other articles ina day. A suitable framing carries 
in its upper part a crankshaft, which is driven by 
gearing worked by a belt and pulley. A die, the 
shape of the article to be pressed, is placed on a 
table in the lower part of the machine. The 
blank is placed on this die and an annular tool, 
or ‘blank holder,” descends and holds it in 
place, being actuated by a cam movement. The 
cams are formed on the webs of the crank. 
That part of the blank which is between the top 
edge of the die and the blank, holder forms 
the rim of the pan or bowl produced. When the 
blank is secured, a second tool called the force, 
which fits the hollow of the die, and is worked 
by the crank, descends and stamps the bowl into 
its required shape. It should be mentioned that 
the blank holder and die are not pressed closely on 
to the blank, but merely hold that part of it which 
is between them, sutticiently to prevent the pucker- 
ing that is so troublesome a feature in producing 
hollow ware with broad flat rims, when made 
with the older appliances. Were the blank gripped 
tightly, the force would simply punch the centre out. 
As the force ascends, an automatic arrangement re- 
moves the work from the die. The starting and 
stopping arrangement is novel. A “T-headed key 
is pressed towards a keyway by the reaction of a 
spring, a cam encircles the shaft but is not secured 
to it and prevents the key from entering its seating. 
By the action of the starting lever—worked by a 
foot pedal or a hand lever at will—the cam is re- 
moved and the key is pressed into its seating by the 
spring. <A rigid connexion between the driving 
wheel and shaft is thus obtained. The arrangement 
is such thatthe machine will always stop on the top of 
its stroke directly the hand or foot lever is released, 
and in this way the chance of accidents is avoided. 
A special feature about this press is the careful way 
in which all the working parts are balanced, a fea- 
ture of great importance but too often omitted in 
machines of this description. The crank, with its 
cam webs, and crankshaft are forged from one 
piece of steel ; all the working parts are also of 
steel. The arrangement for changing the stamping 
tools as different shaped articles are required to be 
made, is very simple, and the whole machine is a 
good specimen of careful design and high-class work 
of this description. The advantage of employing a 
machine of this kind, which will stamp 6000 bowls 
or pans a day, over the old drop hammer, must 
be very great. After the bowl or pan has been 
formed in the press, it is taken to a spinning lathe 
to have the sides smoothed down and the rim 
trimmed and beaded. The work is placed on a 
suitably shaped chuck fitting its hollow, and is 
securely held by a disc which is of course free to 
revolve and comes forward from the poppet head 
and presses the bottom on to the chuck. An 
orlinary compound slide rest traverses at a suitable 
angle to the bed, according to the slope of the side of 
the dish or pan which is being operated upon. The 
holder is fitted with adjustable bearings, a necessary 
feature when che roller travels at a high speed, as 
any shake on the roller is apt to produce bad work. 
A rocking rest is pivotted on the framing under 
the chuck. On one end of this is a pair of circular 
shears, which trim the edges of the flange up true. 
On the other end is a pair of leading rollers used 
for turning the flange left on the bowl into a firm 
circular rim and so completing the utensil. 

Messrs. Vincent, Holliday, and Co., of Bristol, 
exhibit specimens of Davis’s patent pulleys. These 
were described and illustrated on page 349 of our 
thirtieth volume. Judging by the testimonials this 
firm has received, the pulleys appear to have been 
doing excellent work since that date. 

Messrs. Danks, Walker, and Co. have alsoa very 
interesting exhibit of local industry. It consists 
of a couple of tack-making machines in actual 
work. Thestrip from which the tacks are made is 























June 13, 1884.) 


ENGINEERING. 


537 











placed in a feeding barrel and pressed forward 
by a weight attached to aline running over a pulley. 
The barrel with the strip in it, is turned over auto- 
matically as each V-shaped piece is cut off to form 
the tack. The head is stamped and the point 
formed by a pair of dies working in the ordinary 
way. A machine, such as shown, will make 320 
tacks or tingles in a minute, from 4 in. downwards. 
A machine for making wire boot rivets is also 
shown at work. A continuous length of brass 
wire wound on a reel, is fed up by an automatic 
arrangement, and clasped by a pair of dies, which 
at the same time cord the rivet. A spring punch 
comes forward and stamps the head, and the points 
are cut by a pair of cutters, and the rivet is then 
removed by an automatic arrangement. The whole 
of the working parts are actuated by a single shaft at 
the back. The dies are closed by acam motion work- 
inga lever. To work the cutters a pair of side levers 
are caused to oscillate by means of a pin placed in 
the ends, which engages in a crooked groove in the 
shaft, thus producing a cam motion. <A second 
tack-making machine was also shown, but this was 
not at work. It appeared to besimilar in principle 
to the one referred to. 

Messrs. John Steen and Co., of Wolverhampton, 
show at work a lithographic printing machine titted 
with a pair of automatic flyers for taking off. 

Messrs. William Allday and Sons, of Birming- 
ham, have a large and interesting stand containing 
several examples of silent blowing fans, ranging 
in size from those suitable for one smith’s fire, up 
to those for seventy-two fires. It is indicative of 
how completely the fan is superseding bellows for 
smith’s work, when we find Messrs. Allday, whose 
family have, we believe, been makers of bellows, 
in connexion with other forge work, for over a 
hundred years, exhibiting only fans and blowers. 
Two examples of the duplex fan are also shown. 
This is a new design which is said to contain 
several advantages, and which we shall more fully 
describe at a future time. In Paris there are 
several of these fans in use for cleaning grain. In 
one case, five 45 in. fans lift 10 tons of grain per hour 
to a height of 100ft. They also show a ‘‘ Climax” 
Root blower and another for hand power ready 
for fitting to any existing forge. The blower affords 
a great saving in space over bellows ; one 18 in. by 
12 in. doing the work of a pair of 40 in. black- 
smith’s bellows. On this stand there is a Root’s 
blower and duplex engine combined, a Root’s 
blower of special make constructed entirely of iron, 
and a collection of hand forges in cast, wrought, 
and malleable cast iron. As representing another 
branch of this firm’s manufacture, are shown a few 
hand machine tools. A convenient portable iron 
forge, self-contained with hood attached, is also 
worth notice. 

The Birmingham branch of the Guelph Patent 
Cask Company exhibits specimens of this special 
manufacture suitable for holding hardware, dry 
goods, &c. The casks are very strong and light ; they 
are in two skins, the staves breaking joint, and there- 
fore as arule require no papering. Being cylindrical 
they are also more economical in space required 
for stowage than the ordinary bilged cask. These 
casks are made by special machinery, and it is said 
that one machine, absorbing one indicated horse- 
power, will turn out 25,000 cylinders during ordi- 
nary working hours in a year. The heading is 
a separate operation and is perfurmed by hand. 

Messrs. Askham Brothers and Wilson, of Shef- 
field, show centrifugal pulverising machines for 
crushing bones, charcoal, cement, ores, &c. <A 
pair of arms are mounted on a central spindle, and 
carry on suitable rollers, the pins on which these 
revolve ; working in slotted holes; as the arms and 
rollers revolve, the latter are forced against the 
casing by the centrifugal, so that the outer end of 
the slot forms the bearing, and the substance to be 
ground is thus pulverised. A fan, like an ordinary 
four-bladed propeller, throws the powdered sub- 
stance against the side of the casing, which is formed 
of wire gauze, so that the coarser particles are re- 
tained to be passed through the machine again. 
Crucible steel castings, such as tramway sheets, 
spanners, &c., are also shown. 

Mr. E. B. Marten, of Stourbridge, shows a hydro- 
electric machine for producing electricity by means 
of a steam jet, but the apparatus was not in work 
at the time of our visit. Mr. Joshua Beddard, of 
Wolverhampton, exhibits for the Mica Lubricant 
Company mica grease and mica packing. This 
is principally composed of ground mica mixed with 
Russian tallow. It is said that 1 lb. of the com- 





position is equal to one gallon of ordinary lubri- 
cating oil. It works clean, and only flows when 
the machinery is in motion, so that no drip cups are 
required. It is in use for all the shafting in the 
Exhibition. 

Mr. W. A. Carlyle, of Birmingham, shows a 
dynamo for the process of electro-deposition, and 
adapted for nickel plating. Also polishing wheels 
for brasswork, &c., made of a thick kind of felt 
and layers of a flannel-like substance. The great 
speed with which these wheels revolve, keeps the 
separate layers pressed closely together by the 
centrifugal force. Messrs. T. Ironmonger, Son, 
and Co., of Wolverhampton, have at work a plait- 
ing machine for the manufacture of blind and fancy 
cords. The arrangement by which the required 
motion is given to the bobbins is very ingenious, 
but by no means new, the actual machine shown 
having been in use a number of years. Mr. T. 
Stevens, of Coventry, shows a Jacquard loom at 
work. Mr. Henry Horton, of Tipton, shows a 
vertical boiler and engine, and some brewing ma- 
chinery. The Savile-street Foundry and Engineer- 
ing Company show a No. 17 Baker's blower and a 
wooden model of Hall’s stone crusher. They have 
also a collection of steel castings, such as engine 
connecting-rods, spanners, wheels, and a steel 
propeller. 

Messrs. Joseph Evans and Sons, of Wolver- 
hampton, have perhaps the largest exhibit in the 
building. In the first place, they supply the ten 
horse-power engine used for furnishing power to the 
various machines at work. It is of the horizontal 
type with overhanging cylinder and girder bed, 
and is fitted with variable expansion, and a Picker- 
ing governor. Next to this is a Cornish steam 
pump on Tonkin’s patent; the steam cylinder 
being 21 in. in diameter, the pump 10 in., and the 
stroke 36 in. The steam chest is placed at the side 
of the cylinder in such a position as to allow any 
water to drain through the ports, drain cocks not 
being required. In this pump all parts that are 
exposed to pressure are cylindrical, and a con- 
siderably lighter casting can therefore be used. 
Messrs. Evans estimate that they have made a gain 
of 50 per cent. in lightness over former methods 
principally by the application of the form of casting 
they now use. Doors are placed at the top and sides, 
giving easy access tothe valves. A pump of a some- 
what similar construction, but intended for low lifts, 
isalso shown. This has a 12 in. steam cylinder and 
a10in. pump, the stroke being 24in. The water 
cylinder, valve boxes, and connecting branches are 
in one casting. Another pump on the same principle 
is shown conveniently mounted on a bed-plate with 
a vertical boiler, and is intended for agricultural 
purposes. This firm also shows in motion a vertical 
‘¢ram ” pump with two 14 in. steam cylinders, and 
a 10 in. ram with 11 in. stroke. The kite is placed 
so that the narrow part is attached to the ram. 
The momentum of the flywheel is conveyed directly 
on to the ram, so that the strain is not passed 
through the kite. The cranks, crankshaft, and 
crank-pin are in a single forging, being bent from 
one bar. A useful feature in this design is that 
suction and delivery branches can be carried from 
either side. In the connecting rods of these pumps 
the two sets of brasses are adjusted by one cotter, 
a distance piece being placed so that the wear is 
taken up equally on both ends. There are several 
other examples of steam pumps shown by this firm 
which are variations of those above described. 
Some hydraulic pressure pumps are also shown. 
One, horizontal, with a 6 in. steam cylinder, the 
pump, barrel, and valve boxes of phosphor-bronze, 
and with a kite arrangement as previously de- 
scribed. Spring relief valves are fitted. A hori- 
zontal engine and pump combined on one bed in- 
tended chiefly for export, is also shown. The pump 
is easily disconnected by removing a cotter, and 
the engine can be used for ordinary purposes. An 
air pump, which can be used for compressing or ex- 
hausting, is shown, and is of the same general 
design as the horizontal pumps described. A 
“reliable” steam pump is designed for pumping 
tar, oils, and semi-fluids generally. This pump was 
described in ENGINEERING at the time it was first 
introduced, but since then some alterations have 
been made in the design. The kite and con- 


neeting rod are arranged as before described, and 
a hollow horizontal cylindrical valve is used in 
the pump. This is made hollow, so that it floats 
or is supported in the liquid being pumped, and the 
pressure isthus taken off the bottom brasses on which 
it slides. 


The pump is reversed by means of a slip 











eccentric, so that the suction and delivery can be 
changed from one to the other. Thisis found most 
advantageous when it is required to change the duty 
from one liquid to another, as the suction branch 
canbe easily cleared, and oil can follow tar, or tar 
can come after water. The Gas Light and Coke 
Company have, we are told, over 100 of these pumps 
at work. Messrs. Evans recently made some ex- 
periments with these pumps, trying them against 
a slide valve pump of ordinary construction, and 
they inform us that the result showed a gain of 
20 per cent. in the amount of fuel used in favour of 
the pump described. A steam pump mounted 
on wheels which has been designed for the Birming- 
ham Corporation Water Department, was also on 
this stand, and exhibits sume novel features, to 
which we shall refer on a future occasion. Of 
hand pumps this firm has really an overwhelming 
display, ranging from a small house pump costing 
a few shillings up to a large double-acting irriga- 
tion pump for export. One of these shown is 
adaptable for cattle or wind power. Ships’ deck 
pumps, a horizontal geared hand-pump on wooden 
bed, garden pumps, vintage pumps, fire pumps, 
and numberless other varieties, complete this impor- 
tant exhibit. 

Mr. James Davies, of, Wednesbury, shows a three- 
cylinder horizontal engine of entirely novel design, 
and in an adjoining stand Messrs. William Johnson, 
of Leeds, and Pullman, Tuke, and Co., of Leeds, 
show brickmaking machinery of a new type to 
which we shall make further reference at a future 
date. 

The type of fan exhibited by the Blackman Air 
Propeller Ventilating Company, of 57, Fore- 
street, E.C., is especially designed for setting in 
motion large volumes of air for ventilating purposes 
when intensity is not required. It it stated that 
a 24 in. propeller with a feed area of 5.3 square 
feet, and a delivery of 3.1 square feet, will move 
6400 cubic feet of air per minute, with an expendi- 
ture of half of one indicated horse-power when 
running at 800 revolutions per minute. A 48 in. 
propeller with 20.5 square feet of feed area, and 
12.5 square feet of delivery, will move 25,130 cubic 
feet per minute with an expenditure of 1.75 indi- 
cated horse-power. An account of this apparatus 
has already appeared in ENGINEERING (vol. xxxvi., 
page 377). 

Mr. Henry Denton, of Wolverhampton, shows in 
motion, a centrifugal hydro-extractor. The basket 
is driven by a single cylinder mounted on the 
apparatus, and which acts through a pair of friction 
cones, the extractor making four revolutions to one 
of the engine. The design has been got out with 
a special view to the rough usage and unskilled 
attention such an apparatus is liable to receive in 
foreign countries. The bearing surfaces are large, 
and the eccentric is welded on to the shaft, the 
valve being made so that it cannot be altered in 
adjustment. Mr. Denton also shows a usful design 
of horizontal shop engine of the ordinary type. 
Another exhibit on this stand is a chain harrow of 
improved design made by special machinery. It 
is adapted for breaking up the ground and sur- 
facing at the same time, and is a combination of 
steel tyres and links. 

Messrs. Hathorn, Davey, and Co., of Leeds, 
show an example of their differential valve 
gear ready for application to existing engines. 
Some drawings are exhibited of the application 
recently made to some pumping engines for 
the South Staffordshire Mines Drainage Com- 
missioners. In this case the cylinders are 52 in. 
and 90 in. in diameter, by 10 ft. stroke; the valves 
are Cornish double beat ; and the ram is 27 in. in 
diameter and 10 ft. stroke, the capacity being four 
million gallons a day raised 420 ft. Working models 
of the gear are shown as applied to both overground 
and underground engines. 

Mr. G. B. Wright, of Wolverhampton, exhibits for 
the Babcock and Willcox Company, a 61 horse-power 
water tube boiler, which supplies steam to the engine 
on Messrs. Evans and Sons’ stand which drives the 
machinery in the building. We have already de- 
scribed and illustrated this boiler (see ENGINEER- 
ING, vol. xxxiv., p. 474), so that no further descrip- 
tion is necessary. As the engine was only of 10 
horse-power, no practical example of the steam- 
ing power of the boiler was afforded. The heating 
surface is 706 square feet. The grate is 6 ft. 
long by 3ft. 3in. wide. There are forty iron 
tubes 14 ft. long and 4 in. in diameter. The 
upper vessel is of steel, and is 30in. in diameter. 
The boiler is fed by an exhaust steam injector ex- 
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hibited by Mr. Jonah Davies, of Wolverhampton, 
on behalf of the Patent Exhaust Injector Company, 
of Manchester. We have so recently described 
this injector that no further reference is necessary 
here, excepting that the injector appeared to do 
what was required of it, with a boiler pressure of 
about 70 lb. to 75 lb. An automatic restarting 
injector is also shown. Mr. G. B. Wright, of Wol- 
verhampton, also exhibits for Messrs. Summers and 
Sons, of Stalybridge, a model of a heating furnace 
in which the drainage of the cinder from the 
pottery mine bed is facilitated by making a recess 
or hot chamber under the bed into which the tap 
wagon is run, as shown in the annexed sketch. In 
this way the tap hole is never cold at the outer end, 
so that the cinder will run freely to the last, and the 
bed is kept dry. Mr. Wright also exhibits, on be- 
half of Messrs. Qualter, Hall, and Co., a patent 











== : 


steam piston, in which two rings are placed one 
above the other, and the edges that come together 
are bevelled so as to forma \/-shaped groove. Into 
this a corresponding wedge-shaped ring is forced by 
means of springs at the back. The pressure of any 
of these springs is adjusted by screws worked from 
the upper side of the piston, causing them to press 
on vertical wedges, and thus force the springs out- 
wards. In this way the rings can be tightened 
against the cylinder in any part without removing 
the pistons. 

In the other sections of the industrial depart- 
ment there is a large and valuable collection of 
handsome exhibits. The majority of these do not 
come within our present scope, but a few of them 
claim special notice at our hands. The first stand 
to attract attention, both from its position and 
striking appearance, is that of the Chillington Iron 
Company, of Wolverhampton. Amongst the many 
articles manufactured by this firm the horse- 
shoes shown are perhaps the most noticeable. 
These are all made by hand, the Chillington Com- 
pany being of opinion that machine-made horse- 
shoes compare very unfavourably with those pro- 
duced by hand. Whether this Le so or not, it is 
certain that the Chillington shoes are excellent 
examples of smith’s work. Shoes of all sorts are 
shown, from massive forgings suitable for dray 
horses down to the light shoe of the racer. In one 
trophy the shoes are all plated, which we cannot 
help thinking a pity from a practical point of view, 
although no doubt it adds greatly to the attractive- 
ness of the show. This firm also manufactures 
edge tools of many special descriptions, cotton 
ties, barrel hoops, and many other articles. The 
manufacture of iron cotton ties is a much heavier 
trade than may be generally supposed, this firm 
alone keeping one mill in constant work rolling 
them. In iron barrel hoops, one contract recently 
executed was for 5000 tons, which were all used for 
petroleum barrels. They are rolled, cut to the 
length, and punched ready for rivetting before de- 
livery. 

Messrs. William Miller and Son, of Wolver- 
hampton, have a large collection of ironwork, con- 
sisting of fencing, hurdles, gates, chain harrows, 
&c., also shackles, machine-made nuts, steel cotters, 
pins, &e. 

Messrs. Hill and Smith, of Brierley Hill, show a 
handsome pair of wrought-iron gates and cther iron 
work. 

Mr. John Brotherton, of Wolverhampton, has a 
very fine show of iron pipes and tubes of all kinds, 
brass, steam, and water fittings, stocks and dies, 
sockets, nipples, elbows, tees, crosses, &c. 

The Patent Shaft and Axle-Tree Company, of 
Wednesbury, have a large stand, the most notice- 
able object being a large steel single fluke mooring 
anchor, made for Calcutta harbour and weighing 
5 tons. They also show angle iron, tee iron, channel 
iron, and other sections, some large steel tyres, 











and a collection of steel axles. Messrs. Edwin 
Lewes and Sons, of Wolverhampton, have a very 
fine display of their manufactures. The most attrac- 
tive object is a steel column of superior finish. It is 
made from steel tube, 2 in. in thickness of metal and 
6} in. in diameter. To form the capital and base, the 
ends were set up hot, and the whole was then turned 
up in the lathe. The base is 8} in. in diameter. 
The plinth is turned down to finished diameter, and 
is a fine specimen of workmanship. A taper tube 
18 ft. long, 3 in. in diameter at bottom, and 1 in. 
at the top, is alsoshown. On this stand are also 
shown iron tubes, copper cased, and enamelled tubes 
for ornamental purposes. Sections of square, oval, 
triangular, and other shaped tubes, together with 
examples of many other kinds of pipes and tubes 
complete this representative display. 

Messrs. James Russell and Co., of Wednesbury, 
also show a large collection of tubes and brass 
fittings, together with an iron turnstile. A large 
refrigerator coil is the principal feature on this 
stand. Gas receivers and large diameter lap-welded 
pipe is alsoshown. There are many other valuable 
and interesting exhibits in this Exhibition which 
want of space alone prevents us noticing ; amongst 
these we may mention Lord Dudley’s case of iron, 
a handsome trophy; Messrs. Chance Brothers’ 
lighthouse appliances; Colonel Thorneycroft’s 
arrangement of sewer ventilation ; Messrs. Maunder 
Brothers’ fine case of colours and varnishes ; and 
many objects of kindred interest, besides others 
which have doubtless escaped our attention. For 
the present we take leave of the Wolverhampton 
Exhibition and congratulate its promoters on the 
undoubted success they have achieved. 


THE METROPOLITAN RAILWAY 
EXTENSION. 
(Concluded from page 510.) 

Tue work east of the Mark-lane Station was, by 
arrangement between the companies, executed by 
the Metropolitan Railway alone, and was done 
under the direction of Mr. Tomlinson, their engi- 
neer. The line first passes under the garden of 
Trinity-square in a tunnel 25 ft. wide. The side 
walls are formed of cement concrete in the propor- 
tion of six of gravel to one of cement, and are 
4 ft. 3 in. in thickness. The arch is of stock bricks 
of a segmental form, five rings in thickness, bedded 
in lime mortar. It is backed up with concrete to a 
level with the softit of the arch, and covered with 
asphalte ?in. in thickness, laid on in two coats. 
The invert is of cement concrete, 2ft. in thick- 
ness, and carries a central brick drain to take any 
drainage that there may be. This description 
applies generally to the form of the tunnel at all 
parts, except where it runs under houses, when the 
side walls were increased to 6 ft. in thickness, and 
the arch to eight rings. Trinity-square road is 
carried over the line by wrought-iron girders placed 
square to the track 12 ft. apart, with a clear span 
of 52ft. Between these jack arches were turned 
14in. in thickness, and the whole backed up with 
concrete and covered with asphalte. Atthe eastern 
side of Trinity-square a temporary wooden station 
has been built so as to accommodate passengers 
until the permanent position of the station was fixed. 
This station is carried on girders placed askew to 
the line, and strong enough to enable the houses 
to be re-erected when the station is closed. The 
booking offices and waiting-rooms are on the street 
level, and have been found adequate for all re- 
quirements. The platforms are 100 yards in length, 
and have all the necessaries required for a first-class 
station. They are roofed with a wooden cantilever 
roof covered with zinc. The station is on a ten-chain 
curve, and is crossed by an iron bridge, carrymg 
Trinity Mews over the line. In making the exca- 
vations for the station a considerable portion of the 
old Roman London wall was removed. The wall 
was about 7 ft. in thickness, and composed of 
random rubble Kentish ragstone masonry, divided 
at intervals of about 2 ft. 9 in., by three courses of 
tiles, making a level course ; the foundation, about 
13 ft. from the surface of the ground, was formed 
of flint stones. To the north of this the London 
ditch was passed through, numerous relics of the 
Stuart period being found in it, showing that this 
ditch was filled in and the Irongate sewer built 
between 1600 and 1700. It was found necessary to 
divert the Irongate sewer, and for this purpose it 
was lowered by means of steps and carried under 
the railway by an oval sewer built of gault bricks 
set in lime mortar, and provided with stoneware 





invert blocks. A costly sewer was taken down 
Hammet-street to the sewer in the Minories. A 
great deal of trouble was saved in the diversion of 
sewers by reason of the foresight of the engineer to 
the Metropolitan Railway, who, when compelled by 
the Commissioners of Sewers to lay down pipes to 
convey the hot water from the condensing tanks of 
the engines of Aldgate, built at the same time a 
sewer, with the 12 in. hot-water pipes laid at its 
side. In this sewer he left eyes for house con- 
nexions, and as the works of the tunnel came along, 
these were all made good, and the side sewers con- 
nected. 

After leaving the station there is a ten-chain 
curve, the arch here being elliptical in form; the 
side walls are in concrete 3 ft. 6 in. thick, and at 
the springing the arch is built of brickwork in 
cement, five rings in thickness. Under the Black- 
wall Railway, which is here carried on a_ brick 
viaduct, some 22 ft. above the ground, the line is 
open for purposes of ventilation. The side walls of 
the arch that the line passes through, had to be 
underpinned, and this was successfully done, by 
taking the work down in very short lengths, and 
getting one length pinned up before commencing 
another. To comply with the Act the roadway ot 
the Minories was only to be closed between the 
hours of 6 p.M and 6 A.M., and to enable the work 
to be carried on at all times, a temporary bridge 
was laid, after the manner we have already described 
with reference to Cannon-street. 

The covered way is carried sutticiently far and is 
of the necessary strength to allow of the houses 
being rebuilt at the east end of the Minories, be- 
tween Church-street and Aldgate. A handsome 
range of shops and offices will soon replace the 
former worn-out tenements which have been in 
existence since the date of Charles II. 

From the end of the tunnel there is a piece of 
open cutting with retaining walls 8 ft. thick at rail 
level and the face battering 1 in 8. These walls 
are a very good example of what can be done in 
concrete. The cement used was supplied by the 
West Kent Company, and was tested to a tensile 
strain of 750 1b., after being in water for seven 
days. It stood all the tests well, often requiring 
1000 lb. weight to be applied before breaking. The 
gravel was for the most part found on the ground 
and was screened through a } in. screen before 
being used. 

The frontage of Aldgate High-street has been re- 
instated, the line being covered with girders calcu- 
lated to bear a distributed load of 250 tons, and sv 
situated as to accommodate houses having a depth 
of 50 ft. The High-street, Aldgate, is carried over 
the railway by heavy wrought-iron girders in three 
spans supported by the side walls and cast-iron 
columns. This was a most difficult piece of work, 
as under the roadway were found the gas mains 
of the United Gaslight and Coke Company. They 
consisted of two 36-in. mains and one 24-in. main, 
conveying the gas under high pressure to the 
Westminster district. These mains had to be sup- 
ported on props, and as the floor plates, carried on 
cross girders 12 in. in depth, were fixed, pieces of 
timber shaped to the pipes were placed under them, 
and when these had been properly bedded the 
whole were covered with concrete and asphalted. 
Provision was made that, in the event of a leak 
occurring, the joints might be attended to. The 
gas company afforded the contractors every facility, 
and great credit is due to Mr. Church and his 
deputies for the assistance they gave. 

A great proof of the strength of concrete after 
having been in place some length of time, was 
afforded in taking down a concrete head wall, which 
was put in by Messrs. Lucas and Aird at Aldgate 
Station. The wall was found to be of great solidity, 
and much time and heavy labour were required for 
its removal. 

The late Lord Mayor, Alderman MacArthur, 
turned the first sod, if such a term can be applied 
to a city destitute of grass, in 1882, and the rail- 
way was opened for passenger traffic in Sep- 
tember, 1883, Although but a short length of line, 
yet considering the special character of the work 
no time was lost and great credit is due to those 
who were engaged in this most unique piece of 
railway. It may be here stated that the Tower of 
London Station was built in the short space of four 
days. 

One of the most costly portions of the work was 
the alteration of the sewers, to comply with the 
requirements of Col. Haywood, the engineer for the 
City of London "Commissioners of Sewers. These 
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sewers were all of large sectional area and were 
built of the best gault brick set in mortar, no joint 
being allowed to exceed one-eighth of an inch in 
thickness. The inverts were laid in stoneware 
invert blocks and all curved junctions in Stafford- 
shire blue bricks. The entire work was pointed on 
its completion. Where a sewer was taken to the 
low-level sewer, the connexion was made with 
dressed York stone steps laid on brickwork in Port- 
land cement. 

The entire undertaking was carried out from the 
instructions of Mr. J. Tomlinson, Jun., M.I.C.E., 
Mr. E. P. Seaton, A.M.I.C.E., being the resident 
engineer ; the contractor was Mr. T. A. Walker, 
represented by Mr. J. Wardhaugh, under whose 
care the work has been successfully completed. 


THE INTERNATIONAL HEALTH 
EXHIBITION. 

BEVERAGES are well represented in the Exhibi- 
tion—that is, if the space they occupy is to be 
taken as a criterion of their importance. Beer and 
wine naturally occupy the most commanding _posi- 
tions, but, excepting in the case of the Tottenham 
Lager Beer Brewery and the Hungarian wine 
industry, to which we are about to make reference, 
there is little that is instructive to the public in 
this section of the Exhibition. 

Messrs. Stansfeld and Co. show drawings of 
their new brewery, and a diagram which gives one 
some idea of the depth of their 420 ft. well, it being 
shown to the same scale as St. Paul’s Cathedral, 
which is 350 ft. from base to summit. Very full 
descriptions of brewery plant were given in a series 
of articles which appeared in this journal some 
years ago, but since then many improvements have 
taken place, to which we may take occasion to refer 
in future notices of the Exhibition. The increase 
in the demand for light Bavarian and lager beers is 
a remarkable fact in the history of our home beer 
industry. In 1879, 7183 barrels of this beverage 
were imported; in 1880, 10,742; in 1881, 13,945; 
and in 1882 nearly 20,000 barrels of lager beer came 
into this country. Under these circumstances the 
enterprise of the founders of the Tottenham Lager 
Beer Brewery may be said to have been doing a 
national service in trying to bring back some of our 
beer-making industry to the country, and it may ulti- 
mately prove that the manufacture of lager beer is 
as easy to acclimatise in England as it has been in 
America. A sum of 100,000/. is said to have been 
sunk in establishing this brewery. It covers a 
space of eight acres. Nearly all the machinery was 
brought from Germany, and none but Germans 
are employed in the brewing. A well 420 ft. 
deep has been sunk, from which excellent and 
suitable water has been obtained. The follow- 
ing outline description of the process of brew- 
ing lager beer, which naturally differs materially 
from the ordinary English practice, is taken from a 
publication of thecompany. In the main building, 
which occupies the centre of the premises, is a 
malt-house, arranged on a plan quite new to 
this country. After the barley has been cleaned 
and sorted by machinery, it is conveyed by 
means of elevators to the upper portion of 
the barley store, and is then carried along per- 
forated tubes by means of Archimedian screws, 
and thus is evenly distributed over the whole sur- 
face of the floor. From this floor the barley is let 
down as required into steeping vats of cast iron, 
circular in form and conical at the bottom. The 
water in these vats is frequently changed, and is 
not large in quantity ; thus, while the grain is well 
moistened it does not lose any of its essential 
qualities. When this stage of the preparation is 
completed, the barley is elevated from under the 
steeping tanks to the top floor, where it is trans- 
ferred to small two-wheeled wagons, and these, by 
means of a lift, are lowered down to the germina- 
ting floors. The principal malting floors are ina 
vault below the surface of the ground, the walls and 
ceiling are of brickwork perforated with air-holes, 
and the floor is formed of tiles. There are two 
of these floors, and they are calculated to produce 
12,000 cwt. a year. The malt is here sprinkled 
with water, as a considerable evaporation takes 
place at this stage. The germination complete, the 
malt is conveyed to a kiln which would appear 
altogether strange to an English brewer. Beneath 


a dome of brickwork, pierced by a chimney shaft, 
are two floors made of wire network; beneath 
these is a chamber called ‘‘the sow,” from which, 
through a considerable length of piping of large 








diameter, flows a continual current of heated 
air, which, passing through both floors, escapes by 
means of the chimney shaft just mentioned. When 
the germination has reached the proper stage, the 
malt is spread in a moderately thick layer on the 
upper floor, and after the moisture has been pretty 
well expelled it is shovelled through an opening to 
the floor beneath, where the process is completed. 
This arrangement has been patented by a Prague 
firm, and is said to be particularly successful. The 
mash tuns and the appliances for the production of 
wort, are placed at one end of the main building. 
The screened malt is carried in certain quantities to 
the malt rolls, which are made of steel ; the grist 
falls into hoppers arranged as wagons running on 
rails, which can thus easily be moved to one side 
when filled, and be brought back to the opening 
over the mash tun as required. The grist falls into 
a mashing machine, where it mingles with the 
liquor, and is formed into a kind of pasty fluid, 
which runs thence into the mash tun ; this is made 
of iron and is fitted with racking machinery. From 
this the mash runs into what the Germans call the 
‘*dickmaische” copper, in which are revolving arms 
with chains attached to them to prevent the mash 
charring where the heat is greatest, and here it is 
boiled. After this the wort is pumped to the clari- 
fying tun, which is of the same size and similar to 
the mash tun, but without the rake ; the wort tun 
has a false bottom, and is fitted with eight or ten 
pipes, each of which has a cock, so that the brewer 
can run off the wort from the parts of the tun 
where it flows bright. The wort now flows into 
the copper, where it is boiled with the hops, and 
afterwards runs into the hop-back; it is then 
pumped away across the brewery yard to the cooling 
and fermenting rooms. 

Having been forced through the pipes across the 
yard, the wort flows into the coolers, of which there 
are four, all constructed of iron, and very large, so 
tha the liquor can be exposed in thin layers to the 
cooling and oxidising action of the atmosphere. 
The cooling room is very capacious, and fitted with 
iron vertical louvre blinds, which, being easily 
opened or closed by means of a handle, are decidedly 
superior to the clumsy louvre boards generally 
used in English breweries. From the coolers the 
wort passes into another room, in which are fitted 
two refrigerators, each capable of cooling fifty 
barrels an hour; iced water is pumped through 
corrugated capillary tubes, and as the wort flows 
over the refrigerator, its temperature is brought 
down to 38 deg. Fahr. From this the wort is run 
into vats in the fermentation cellar. This is one 
of the most extensive parts of the premises, con- 
taining, as it does, no fewer than 88 vats, each 
capable of holding 20 barrels. Some 4500 ft. of 
piping, through which iced water continually flows, 
keeps the temperature of the cellar at about 38 deg. 
Fahr., and the coolness and dryness of the atmo- 
sphere effectually prevent the formation of fungi. 
It need scarcely be said that the yeast used is of 
the bottom fermentation kind, and is for the pre- 
sent imported from the German breweries ; but, 
by-and-by, sufficient seed-yeast will be produced 
for every purpose required. After the first day or 
two the wort throws up the usual cauliflower head, 
but after the eighth day this changes to a brown 
scum, and most of the yeast sinks to the bottom. 
The temperature of the fermenting wort is kept 
down by means of an attemperator formed of two 
sheets of tinned copper set close together, through 
which iced water is occasionally passed ; one of 
these is attached to each vat. As soon as the prin- 
cipal fermentation is completed, the beer is run into 
a tank, from which it is pumped into the lager 
cellars. This range of cellars is very extensive, 
and is built at a lower level than those for ferment- 
ing. They contain eight vaults, each of which holds 
40 lager vats of 44 barrels capacity, piled up in double 
tiers. A plentiful use of ice reduces the tempera- 
ture of these vaults to 34 deg. Fahr. In from 
three to four months after this secondary fermen- 
tation and lagering is commenced, the beer is in 
fine condition and fit for use. 

Turning then from beer to wine, we find many dis- 
tricts where the grape is cultivated for vintage pur- 
poses represented at the Exhibition, but generally 
by empty bottles. Most of the stands are simply 
branch offices of the exhibiting firms where an 
energetic system of touting for orders is carried 
on, the attendants in charge having evidently a 
keen personal interest in the amount of business 
done, but no interest at all in giving information as 
to the nature of the industries they are supposed to 








represent. So far is this principle carried that the 
agent of one of the Australian houses told us, in 
answer to a question, that he was there to take orders 
and if we wanted information we might write to 
Australia for it. In spite of the well-meant exertions 
of the executive, the touting system at the Exhibition 
has become an intolerable nuisance, and one might 
almost as well try to inspect a Jew tailor’s stock 
without being importuned to buy, as to examine 
some of the exhibits in peace. The most annoying 
instance of this petty persecution occurs in the 
south gallery, which it is impossible to walk through 
without having petty objects thrust in one’s face, 
together with trade circulars setting forth the sup- 
posed virtues of the goods. 

The Administration of the Weinlaube, under 
which official sounding title, a firm of wine mer- 
chants carry on their operations, has an attractive 
stand representing a ‘‘ weinlaube” or arbour, such 
such as may be found in any Austrian vineyard. 
This is presided over by a damsel in what is said 
to be national costume, and who has lately had her 
photograph taken. She consequently importunes 
in dumb show every one who comes within range, 
to purchase a copy, a form of persecution only a 
trifle less embarassing than the blandishments of 
the wine merchants’ clerks. 

During the last twenty years a considerable ex- 
port trade in wine has sprung up in Dalmatia. This 
was first started by the demand which arose in Italy 
through the damage done to the vines of that 
country by the oidium. At that time, we are 
told, the vessels crossing the Adriatic carried wine 
which sold at three to four florins a hectolitre, or 
about 3d. to 4d. a gallon. In the present day the 
Dalmatian wines are largely used by the French 
exporters for blending with their own productions, 
which have fallen off in quantity so much of late 
years in consequence of the devastations of the 
phylloxera. The Austrian Government is doing 
its best to foster this comparatively new industry, 
and has appointed agents for the purpose of in- 
structing the vineyard proprietors in the proper and 
more scientific systems of wine production. Accord- 
ing to the statistics given in a small pamphlet 
published by the Administration of the Weinlaube, 
from which we have taken most of these facts, 
Dalmatia produced in 1879, 20,371,120 gallons of 
wine in all, against 30,820,152 gallons in 1880, and 
32,702,736 gallons in 1881. During the last three 
years the average quantity exported has been only 
3,437,874 gallons. lt is the object of the ‘‘ adminis- 
tration” to improve this state of affairs, andthey are 
now establishing agencies in the wine-consuming 
countries where high prices are paid, for the pur- 
pose of developing the industry. 

An exhibit connected with the wine and beer 
industry is that of Messrs. Gridley and Co., of 
Camomile-street, E.C., who show a fine collection 
of isinglass. The better kinds of isinglass are used 
in domestic cookery, but by far the largest quan- 
tities are employed by wine merchants and brewers 
for making their liquors clear. The cheaper kinds 
answer well enough for this purpose. It is used 
either in a natural state, or made up artificially into 
sheets. The clarifying properties of isinglass are 
very remarkable, and are not possessed by any 
other substance to the same degree, although the 
skins of soles are sometimes used for like purposes. 
For cooking, the best Russian isinglass is the most 
in demand, although that from Brazil is probably 
as good for all practical purposes, excepting in 
colour. An artificial isinglass is also sold, and is 
said to be as good for cooking purposes as the 
natural production, but it cannot be used for 
clarifying beer or wine. There are few articles 
of commerce that are more extensively adulte- 
rated than isinglass, which is sold mixed with 
gelatine obtained from innumerable sources. Isin- 
glass is simply the air bladder of the sturgeon 
or of a fish of a similar description. It is easy to 
detect adulteration, however, for gelatine will 
dissolve in cold water, whereas isinglass remains 
insoluble. In hot water, however, isinglass dis- 
solves, the Russian producing a clear liquid whilst 
the Brazilian gives an opaque solution. 

The preparation of isinglass for ordinary domestic 
use consists of soaking it in water and then passing 
it through rollers, after which it is cleaned and 
trimmed. Subsequently it is passed between steel 
rollers until it is brought to about the thickness of 
cardboard. The sheets or strips obtained are then 
dried gradually, and afterwards cut into the thin 
strips by a pair of machine shears. These are 
very beautifully made instruments, making as many 
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. as from 10,000 to 12,000 cuts a minute, and pro- 
ducing 5 lb. to 61b. an hour. The principal 
countries from which isinglass is obtained are 
Russia, Siberia, Hudson’s Bay, Brazil, West Indies, 
Penang, Bombay, and Manilla. 








NOTES. 
Automating LicHtine oF BEacons. 

In America a system of automatic beacon lights 
has been adopted. Each beacon is furnished with a 
reservoir of sheet iron, containing gas under a pres- 
sure of fifteen atmospheres. The quantity is sufti- 
cient to light the beacon for three months; and 
fresh supplies are periodically delivered by a vessel 
which conveys the gas from the factory. A clock- 
work installed in the beacon, turns on, and lights 
the gas at the hour fixed for this purpose. The 
experience of several months has served to test this 
plan and it has proved so far successful. Attendants 
live on the shore near the beacons, and see if they 
are working properly, 


THE FLoops OF THE OHIO. 

An interesting note on this subject has been com- 
municated to the French Academy of Sciences by 
MM. Lemoine and Mahan. The Ohio floods, as 
is well known, produce great havoc at Pittsburg, 
Cincinnati, and other cities, on the banks of the 
river. The river rises to a great height, and floods 
the houses and manufactories on its banks. In 
February last, more than 1200 buildings were flooded 
at Pittsburg, and at Cincinnati (275,000 inhabi- 
tants) the damage was estimated at about 200,000/. 
The basin of the Ohio has an area little less than 
the whole of France ; and a great many affluents 
join the main stream. Although a few flood obser- 
vations have been made on the river itself, the 
tributaries have been neglected in this respect. 
MM. Lemoine and Mahan propose to organise 
a methodical system of observations on the river 
system of the Ohio valley, such as Bellegrand 
introduced in the basin of the Seine. The im- 
portant stations will be in communication with 
the engineer of navigation at Cincinnati, who will 
forward warnings to all places threatened with a 
flood. Certain stations will send daily reports by 
letter, others by telegraph; and the data thus 
collected will, when sifted out, lead to the pre- 
diction of floods at different parts of the basin. 


THe ‘‘ Dera” Steam Lavnca. 

A steam launch constructed of ‘‘ delta metal” is 
being exhibited at the Crystal Palace in the joint 
names of Mr. Alexander Dick, the manufacturer of 
the new alloy, and Messrs. Yarrow and Co., the 
builders of the launch. As it has been proved 
by repeated experiments that delta metal is 
equal in strength, ductility, and toughness to 
mild steel, the plates and angle pieces of this launch 
were made of the same thickness as if they had 
been of steel, namely 34; in. The length of the 
boat over all, is 36 ft., the breadth of beam 5 ft. Gin., 
and the depth from gunwale to keel 3 ft., the capa- 
city being sufficient to provide sitting accommoda- 
tion for twenty-five persons. The stern, keel, and 
stern-post are of forged delta metal, and are 
scarfed together in the usual way. The angle 
frames are made of the same material and are 
placed longitudinally instead of transversely, to 
give greater longitudinal strength. The propeller, 
cast in delta metal, is four-bladed, 2 ft. 4in. in dia- 
meter, and 3 ft. pitch. The engine is of the usual 
direct-acting type, and of sufficient power to propel 
the boat at a speed of eight to nine knots per hour. 
The advantage of delta metal over steel and iron 
for shipbuilding, is that it doesnot rust. It is well 
known that a thin steel vessel, unless continually 
painted, will rust through very rapidly. This dif- 
ficulty has been found to exist to a remarkable 
extent in the rivers of Central Africa ; in these the 
water, from some unexplained cause, possesses an 
extraordinary power of corroding and eating through 
steel plates. This fact is of special interest at the 
present moment when the rapid development of 
the African continent may be looked for. An im- 
portant advantage possessed by delta metal for the 
construction of large boats, where its weight must 
be reckoned by tons, is that it is offered at a mode- 
rate price, and consequently the undoubted advan- 
tages of non-corrodibility are not eclipsed by a 
prohibitive cost. 


Larticue’s Exectric Ratiway. 
M. Lartigue, the well-known French engineer, 
has applied electricity to the traction of the panniers 
or cars of his single-rail tramway. This tramway 





is, as we stated some time since, employed in 
Algeria for transporting esparto grass from the 
interior by the traction of camels. It was an easy 
step from animal to electric traction, and M. Lartigue 
has successfully taken it. At the recent Agricul- 
tural Exhibition in the Palais de l’ Industrie, of Paris, 
an experimental line was shown on which five 
iron panniers, or double cars in the form of seats, 
were drawn by a dynamo-electric locomotive at the 
rate of seven miles an hour. The total weight of the 
five cars and the electric locomotive was about a ton, 
and the maximum power required was three horse- 
power. The dynamo of the locomotive was a Siemens 
D,, and the generator, which stood about 100 yards 
from the line, was a Siemens D, dynamo capable of 
developing from 5 to 6 electric horse-power. It was 
driven by a Herman-Lachapelle steam engine. The 
total length of the line was 123 metres. It was 
built of forty-one rails, each 3 metres long, and 
comprised curves of 74 metres radius. The loco- 
motive dynamo was carried by a platform car or 
pannier, and geared with a grooved driving wheel 
30 centimetres in diameter, which ran upon the 
rail. A rheostat to graduate the speed, switches 
to stop, start, and reverse the motor, and a 
seat for the conductor, were also carried by the 
locomotive car. The train was properly coupled 
to the locomotive, and ran on small grooved 
wheels. The current was brought to the dynamo 
by two insulated conductors, one connected to 
the rail, the other to the dynamo through small 
contact rollers in connexion with the commutator. 
One switch was employed to start or stop the train by 
making or breaking the circuit ; the other to re- 
verse its motion by reversing the current, The 
rheostat, by interpolating resistance into the cir- 
cuit, allows the strength of the current to be 
varied and the speed of the train to be increased 
or diminished as the case may be. The work was 
carried out by Messrs. Siemens, and under the 
direction of M. G. Boistel. The economy of the 
working is of course largely dependent on local 
circumstances. 


Tue Arctic Or, Works. 

Up to the present time the whale and other fish 
oil obtained in the North Pacitic Ocean by the fleet 
sailing from San Francisco, has been shipped in its 
crude state to New Bedford, Mass., to be retined. 
Considerable quantities of the refined oil are used 
in California, and hence have had to beara double 
freight over a long distance, enhancing the price 
and limiting the demand. To supply the western 
markets the Pacific Steam Whaling Company has 
erected the Arctic Oil Works at Potrero, California, 
on a scale which renders them the finest works of the 
kind in the United States. The structure is of Ran- 
some artificial stone. The main building is 150 ft. 
long, 40 ft. wide, and three stories in height, with 
three wings, two 26 ft. by 26 ft., and two stories 
high, and the third 26 ft. by 16 ft. The great size of 
the building and the massive style of architecture 
give it an imposing although somewhat gloomy 
appearance. Besides the structure already men- 
tioned there is a coopers’ shop 24 ft. by 30 ft., two 
stories high, and sheds 155 ft. by 60 ft. for storing 
full casks. On the premises there are six enormous 
tanks, each with a capacity of 64,000 gallons, into 
which the crude oil will be discharged from the 
whalers. The process of refining is an elaborate one, 
and requires considerable time and skill. From the 
storage tanks the oil is carried through pipes to the 
main building, where it is run into tanks of 100 
barrels capacity, and boiled ; from there it is drawn 
off into pits—of which there are eight—each of 100 
barrels capacity, where it is frozen by ice. When 
sperm oil is being treated, after freezing it is placed 
in bags and put under hydraulic presses, where it ts 
subjected to great pressure. The first running 
from the press is called winter oil. The stearine or 
spermaceti remaining in the bags is again pressed, 
but the temperature is raised to 50 deg. The oil 
from this second pressing is called spring oil. The 
residue still remaining in the bags goes through a re- 
fining process, and is then taken to a hot room, at 
85 deg., where it is again pressed. After this it is 
again refined and produces the spermaceti of com- 
merce, or is ready to be manufactured into candles. 
The oil, as it comes from the presses, is put into vats 
under the roof, which is of glass, where it receives 
a sun bath, and is ready for the barrel and the 
market, under the name of natural winter and spring 
oil, as the case may be. Or else it is run into large 
bleaching tanks before being sunned, and then is 
marketed as winter or spring bleached oil. The 





manipulation of whale and fish oil differs in some 
respect from the treatment of sperm, but the process 
isin the main similar. The capacity of the new 
works is 150 barrels of refined oil per day, and 
this output can, with little expense, be increased to 
250 barrels per day. The contractor for the build- 
ing was Mr. Ernest L. Ransome, who furnished all 
the stonework, foundations, walls, &c.; Mr. 8. H. 
Kent was the contractor for the woodwork ; the 
Union Iron Works built the machinery, and Mr. D. 
E. Melliss was the constructing engineer; the 
whole being under the superintendence of the 
future manager, Mr. F. A. Booth, of New Bedford 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Tne South Yorkshire Coal Trade with Hull.—The returns 
for the past month, which have just been issued, show 
that during that time the quantity of coal sent to Hull 
was 115,672 tons, against 115,234 tons in the correspond- 
ing period of last year, whilst the quantity sent during 
the five months of the year was 506,192 tons, against 
494,404 tons in the corresponding period of last year. 
There was a substantial increase in the exports from Hull 
during the month, but in the first five months of the year 
there was a slight decrease. Last month Denaby Main 
sent 17,048 tons, against 12,976 tons in the previous month. 
Manvers Main sent 6408 tons, against 5640 tons ; Cornto- 
wood 2080 tons, against 1656 tons ; Wath Main sent only 
728 tons, against 2264 tons; Lundbill, 2112 tons, against 
1224 tons ; Darfield Main, 1104 tons, against 960 tons ; 
Hoyland Silkstone, 848 tons, against 4000 tons. Several 
of the West Riding collieries, including Whitwood and 
the West Riding Silkstone pits, show a large decrease on 
the month. The North Staveley Colliery, which was 
leased by the Staveley Company, has been finally closed, 
and the men and boys employed thereat will be paid off 
on Saturday. At x od alae about 300 workmen were 
employed, who will be thrown out of work unless some 
other company take to the working, which, at present, 
seems very probable, as it is understood arrangements 
are already being made for that purpose. The closing of 
the colliery is leew about by the expiration of the 
lease, the company not deeming it advisable to apply for 
arenewal. The other pits in close proximity to the iron 
works are doing very little work. 

The Water Supply.—A public meeting has been held at 
Thorne to consider the water supply. The water is 
partly supplied from the canal and passes through a filter 
bed. Mr. Parsons, of the Local Goverment Board, has 
reported on the sanitary condition of the district, and with 
respect to the water supply said it should be improved and 
extended. The present supply he described as question- 
able, and said better filtration should be afforded if a 
supply could not be obtained from a deep well. The whole 
subject was discussed, the meeting being entirely averse 
to the idea of obtaining a fresh supply, and eventually it 
was resolved, on the motion of Mr. Peace, seconded by 
Mr. G. Dunstan, to urge the sanitary authority to put the 
wells in an efficient state and, with regard to a supply 
from the canal, to put down wells at the north and south 
ends of the town, though it should be distinctly stated 
that the canal water was not suitable for drinking pur- 
poses, 


Proposed Technical School.—His Grace the Duke of 
Norfolk has intimated, through Mr. Ellison, his intention 
to make a donation of 3000/. towards the expense of esta- 
blishing and earrying on a technical school. The subscrip- 
tions previously promised amounted to more than 6800/., 
and the committee had intimated their intention not_to 
commence operations until 10,000/. had been raised. The 
Duke of Norfolk’s handsome offer thus makes it certain 
that we shall have a school of engineering and metallurgy 
in Sheffield. 








LOcoMOTIVES FOR THE NortH Lonnon TRAMWAYS.— 
The improvements effected by Messrs. Merryweather and 
Sons, of London, in the manufacture of steam tramway 
locomotives have been described at various times in this 
journal ; we now notice that this firm has just received an 
order for fifteen steep-gradient engines of their most im- 
proved design for use on the North London tramways. 





VENTILATION.—Messrs. Robert Boyle and Son, of 64, 
Holborn Viaduct, have received an extensive order from 
the Russian Government for their large size patent self- 
acting air pump ventilator, to be applied for the ventila- 
tion of the Imperial Manufactory of State Papers, St. 
Petersburg. This order is the result of the success of the 
air pump ventilators applied to the Imperial Mint and 
ators Bank-note Manufactory, St. Petersburg, those 
being pronounced by the Government officials to be the 
only ventilators tried which have fully answered their 
purpose, and effectually kept out the snow in the winter. 





Socrety or Arts.—The Albert Medal of the Society of 
Arts—instituted in 1862 as a memorial of His Royal 
Highness the Prince Consort, and given annually “‘ for 
distinguished merit in promoting arts, manufactures, or 
commerce”—has been awarded by the Council of the 
Society, with the approval of His Royal Highness the 
Prince of Wales, the President, to Captain James 
Buchanan Eads, ‘‘ the —— American engineer, 
whose works have been of such great service in improving 
the water communications of North America, and have 
thereby rendered valuable aid to the commerce of the 
world.” 
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THE WESTINGHOUSE ELECTRIC 
GOVERNOR. 

Wuen electricity is mechanically generated for 
electric light purposes, it is necessary, in order to obtain 
a uniform illumination, that either the current in the 
leads, or the electromotive force at the terminals of the 
generator, should be kept constant, according as it is 
are or incandescence lighting that is being carried out. 
To effect this result Mr. George Westinghouse, Jun., 
of Canal-road, King’s Cross, London, has brought out 
an electric governor, in which a solenoid, traversed by 
the current, effects the distribution of fluid under 
pressure to a small cylinder, the piston of which is 
connected to the regulating valve of the steam engine 
by which the electric generator is driven. By this 
means the speed of the generator is made to vary 
according to the requirements of the circuit which it is 
feeding. The core of the solenoid is drawn in one 
direction by magnetic attraction, and in the other direc- 
tion by an adjustable spring. When the influence of 
the current increases and moves the core, the dis- 
tributing valve is put in such a position that fluid is 
admitted to the cylinder, and forcing back the piston, 
partly closes the regulating valve of the engine. If, on 
the contrary, the current decreases, the spring carries 
the core in the opposite direction ; the subsidia 
cylinder is thus partly exhausted and more steam ad- 
mitted to theengine. The production of the generator 
may be varied in other ways besides — its 
speed ; for instance, the field magnets may be fitted 

















to slide to or from the revolving coils, and the sub- 
sidiary cylinder, governed by the solenoid, may be 
employed to effect the change of position. 
Referring to the accompanying engravings, Fig. 1 is 
a vertical section through the solenoid and subsidiary 
cylinder, Fig. 2 is an enlarged view of the ports and 
sages in Fig. 1, and Fig. 3is a plan. A is a solenoid 
orming part of the electrical circuit A' A?, to which 
the governor is applied ; or, it may be, of a by-pass 
circuit, which is receiving a portion of the main 
current. Within the solenoid is a soft iron core B, 
supported by an adjustable spring b, and carrying from 
its lower end the piston valve V (Fig. 2). This valve 
controls the passage of fluid pressure into and out of 
the cylinder D, in which works the piston D?, con- 
nected to the regulating valve of the steam engine. 
The pressure enters at D4, flows along the passage C, 
and past the reduced part of the valve spindle to the 
valve V. Whenthe core B is attracted downwards the 
pressure passes over the top of the valve V, and press- 
ing on the piston D®, forces it back against the power 
of the adjustable spring d, closing more or less the 
regulating valve of the engine, and so reducing its 
speed. When the core rises the fluid in the cylinder 
escapes under the valve V to the passage d%, and the 
iston is forced back by its spring, opening the regu- 
ating valve of the engine. The passage d? allows the 
escape of the fluid that may leak past the piston, and 
a collar b' on the rod B stops the jet of such fluid as 
may leak up the hole c!, a drain hole 0? being provided 
to carry off the leakage. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, May 30, 1884. 
InTEREsT in the American iron trade centres this 
week on the oe action of the manufacturers at 
Pittsburg, and throughout the west, on the subject of 
the wages scale. It appears at present as though 
work would be resumed, as the iron workers will not 
submit the case to arbitration, nor accept the 10 per 





cent. reduction demanded, and some of the manufac- 
turers are compelled to continue work, and will pro- 
bably sign the scale, because their contracts compel 
them to continue production. Should the mills 
throughout the west continue work all summer, the 
eastern trade will suffer, as western iron being in dull 
demand, will be forced on the eastern market, and 
beat prices down to a still lower level ; the demand for 
finished iron is dull all over the country, but had work 
been suspended in the west, the eastern trade would 
have been considerably benefitted. The mills in 
Eastern Pennsylvania are not well supplied with 
orders, with the exception of the bridge works, which 
are busy, and have er of work to keep them going 
all summer. Prices have not changed materially ; 
bridge plates are selling at about 2.25 cents per 
pound ; bar iron, 1.60 cents to 2 cents according to 
quality. Common plates and angles have sold at 
2.10 cents. The blast furnaces of the country have 
reduced their output to just about the consumptive 
requirements, and consequently, in the best brands, 
there isno accumulation of stock, and prices are firm ; 
but the demand for low prices for the past few months 
has stimulated the production of a great deal of cheap 
pig iron, which holders have been trying to force on an 
unwilling market, with the natural result of weakenin 
prices very much. Consumers are becoming more an 
more fastidious as to the quality of iron they buy, 
and even the heavy concessions offered fail to induce 
buyers to take any but small lots. Standard and 
special brands command 20 dols. to 21 dols. for No. 1 
foundry, 19 dols. for No. 2, and 18 dols, to 18.50 dols. 
for grey forge. There are rumours of sales of steel 
rails having been closed at 32 dols. and under, but the 
Bessemer steel companies deny the statements, and 
say that 33 dols. is their price for small lots, and that 
they might take heavy orders at 32.50 dols., but would 
not accept a lower figure. A number of small orders 
have been taken at 33 dols., and mills are busy, but 
are all anxious for work for later delivery. There is 
little activity in railway building so far this year, and 
the railway companies are in no hurry about placing 
orders. But it is probable that during June and July 
some considerable contracts will be given out. Con- 
sumers are confident that prices are still on the down 
grade, and some of them expect to place their orders 
at 30 dols., or very little more. It is impossible to say 
at present whether they will be able to do this, but it 
is certain that competition is steadily depressing 
prices in every direction, and there is no reason why 
steel rails should not share the common fate. 








ELECTRIC PROJECTORS ON BOARD 
YACHTS. 


WE learn from our contemporary Le Yacht that the 
Julie has last summer made a voyage in very intricate 
navigation, and by the use of an electric light condensed 
into a powerful beam, has been enabled to continue 
her course after dark, when otherwise she must have 
anchored, or run very considerable risks. The electric 
——- consists of a Gramme dynamo, of the type 
AB, giving a curreut of 25 ampéres and an electro- 
motive force of 50 volts. It is driven by a Brother- 
hood engine having cylinders 4 in. in diameter, and 
running at 900 revolutions. The two are mounted 
upon one bedplate fixed eee the bridge in a box, so 
that they are easily accessible and funder perfect con- 
trol. The installation weighs 1080 lb, and was sup- 
plied by Messrs. Sautter, Lemonnier, and Co. 

A Mangin projector is employed with an aplanatic 
mirror 15? in. in diameter. It is suspended by a block 
from the mizen-mast, and is held by two branches 
jointed to the bridge, in such a way that it can swee 
270 deg. without the steersman being jeammanlones’ 
by the light. The lamp is automatic, of the Gramme 

attern, and takes carbons of 13 mm. in diameter. 

he beam proceeding from the projector is very bright; 
under favourable conditions it renders objects visible 
at a distance of 24 miles, and its intensity may be 
placed at five million candles, when in its most concen- 
trated form. It can, however, be spread over a wider 
field when desirable. 

The Julie entered the basin at Ostend at 8.45 p.m., 
on July 14, 1883, and then the light was set in action. 
By its aid, as no pilot was to be found, the vessel was 
steered between the moles, and right up the centre of 
the channel into the harbour, although no one on 
board was acquainted with the navigation. On the 
20th she left Rotterdam at two o’clock to go to Amster- 
dam by the Yssel and the Amstel, through the fertile 
country of Gouda. The canal was entered at seven 
o’clock, and its difficult navigation commenced. The 
shallowness of the channel, and its numerous turnings 
greatly interfered with the progress, while at each 
sharp corner the steam capstan had to be employed. At 
9.30 the electric lamp was lighted, and thanks to its 
illumination, the voyage was continued through more 
than twenty bridges and locks, without any accidents, to 
Amsterdam. A somewhat grotesque phenomenon was 
noticed. The animals in the pastures upon the borders 
of the canal awoke and stared at the vessel, and in 





their eyes there was seen the reflection of the light 
which took different tints according to the kind of 
animal. At certain times it seemed as if they were 
the signal lights of boats approaching in the opposite 
direction. The vessel left Amsterdam at 8 p.m. on 
the 27th by the North Canal, whose dimensions recall 
those of the Suez Canal. At 9 p.m. the lamp was 
lighted, and the beam being elliptical, the two banks 
were illuminated for a hundred yards before and behind 
the bows. 

In every case the employment of the electric light 
was a success. Inthe previous summer Mr. Gaston 
Menier found many instances, in the course of a cruise 
on the coast of Normandy, where the electric light 
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was most useful, if not indispensable, as in the entry 
of ports, and the navigation of tortuous channels, and 
the like. The state of the sky has an important effect 
upon the penetration of the light. A calm dark night 
is the most favourable season, and any general illumi- 
nation in the atmosphere diminishes the intensity 
os regen ds The annexed diagram, drawn by Mr. 

enier, represents graphically the intensities produced 
by the luminous beam, the conditions of power and 
distance remaining constant. 

The eye perceives an object by the light which is re- 
flected by that object. Inthe case we are consider- 
ing that object receives and reflects the light of the 
luminous source, and the light diffused in the atmo- 
sphere. The object therefore should be the more 
visible the more luminous is the atmosphere, but, as a 
matter of fact, it is the contrary which happens. In 
reality our eyes behave like lenses; they perceive all 
the light reflected in the field of vision, and that in 
proportion to the surfaces illuminated. As the object 
occupies but a very small extent of the field of view of 
our eyes, the light which it reflects finds itself swamped 
in the light emitted by the atmosphere, and which, 
although feeble, acts over the whole area of the eye. 
It results that when the atmospheric light is augmented 
it acts over the whole circle of vision, and consequently 
more powerfully than the intensity of the light reflected 
from the illuminated object. 

From a military point of view this fact is important, 
because it permits of torpedo boats being discerned at 
a greater distance on a dark night, whereas on a bright 
night they will beseenlater. ‘The state of the weather 
makesa great difference. The slightest fog diminishes 

reatly the visibility, because the vescicles become 
fighted up and diffuse the rays, putting the observer 
under unfavourable conditions. In any case the electric 
light is a most valuable agent, even if it does not furnish 
absolute safety against night attacks. 





ENGINES FOR THE KIMBERLEY WATER 
WORKS. 

ABovuT two years ago (vol. xxxiii., page 207) we de- 
scribed and illustrated the plant designed and con- 
structed by Messrs. Simpson and Company, of Gros- 
venor-road, London, for supplying the town of 
Kimberley at the diamond fields in South Africa with 
water. 

Many of our readers will no doubt remember there 
are two pumping stations, one on the Vaal River, and 
the other half way to Kimberley. At the lower or 
Vaal Station the water is lifted from the river into 
subsiding reservoirs by a pair of a frame compound 
engines ; from these it is pumped to the intermediate 
reservoir by a pair of horizontal compound engines, 
and it is afterwards delivered from the intermediate 
station into Kimberley by a second pair of horizontal 
compound engines, the distance being about eighteen 
miles. The boilers are of a special form, being in three 
pieces, designed by Mr. E. A. Cowper, M.I.C.E., witha 
view to easy transport ; they were illustrated and de- 
scribed by us in March, 1882(vol. xxxiii., page207). The 
engines have been at work for some time, water havin 
been delivered in Kimberley at the end of 1882, an 
we have recently been favoured with copies of their 
engineer’s reports of two weeks’ working, which we 
have much pleasure in laying before our readers. We 
think they will agree with us that the results are re- 
markably economical. 

The indicated horse-power is not given in the report, 
but we shall not be far out if we estimate the loss 





through friction, in the A frame engine, as 22 percent., 
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I.—KIMBERLEY WATER WORKS COMPANY, LIMITED.—Krimperity, DrecEMBER 29, 1883. 
Report on Consumption of Fuel for the Pumping commencing Sunday, Dec. 9, and ending Wednesday, Dec. 19. 





VAAL Station. 


INTERMEDIATE STATION. 





Low Lift Engines. | 


Nain Engines. 


Main Engines. 





| | Fuel, Cwts. 











| | | Fuel, Cwts. | 
Hours. Gallons. | Head. | _|Hours.} Gallons. Head. | Hours.| Gallons. | Head. 
| | | Coal. | Wood. | | | Coal. | Wood. 
149 | 17,342,600 | 62ft. | 498} 251 | 13,633,200 | 285 ft. 2443 | 12,266,600 | 234ft. | 341 
i ! | | \ 
| 
Gallons per minute $i oe 1940 | 905 836 
Average effective horse-power .. cel 36.45 | 78.16 59.28 
eee hour... Ib. 2.22 ' 2.22 | 2.63 
Ww i 
} 3.19 ' 8.1 


Coal per 1000 gallons ‘x 
Wood ee 


| 
! 








About 30 cwt. is generally used in raising steam ; 12 cwt. at Intermediate ; and 18 cwt. at Vaal Station. 


' 


IIl.—KIMBERLEY WATER WORKS COMPANY, LIMITED.—Kimpertey, January 18, 1884. 


Report on Consumption of Fuel for the Pumping commencing Friday, Jan. 4, and ending Monday Jan. 14. 





Vaab Station. 





Low Lift Engines. 








Main Engines, 


INTERMEDIATE STATION. 








| Main Engines. 





| 


















































} 3 | Fuel, Cwts. Fuel, Cwts. 
Hours.| Gallons. | Head. | __ Hours./ Gallons. | Head. | Hours.| Gallons. Head. : 
| | 
| | Coal. | Wood. | Coal. | Wood. 
140 | 16,684,200 | 62 ft. | 520 | 226 | 12,841,800 | 290ft, | 219} 11,970,500 | 240 ft. | 3343 | 
| | | | 
Gallons per minute ne eee 1986 | 947 909 
Average effective horse-power .. ac 37.31 83.22 66.11 
Coal per horse-power per hour.. 1b. 2.42 2.42 2.58 
Wood ” ”» .* ” | 
ed al 1000 gallons Si as ae 74 3.54 3.14 
Ww ma sc) wes | | 
I.—Consumption of Fuel per 1000 Gallons. packed in bags and inclosed in boxes, its value when 
Piceehen 6 on Oh delivered being 25/. per ton. 
Consumption of Fuel per Indicated Horse-Power. 
Coal. Wood. | l . ait 
r + * ntermedia 
—-- | ] em a Le ie. | Vaal Station, | Station. 
| _ | At per ___ | At per 100 —_— ae . 
| | Ton. ez Pounds. | le oil i 
\_——— a a w ain ee ee 
Vaal Station. | ib. | £ 8. da) d. | be] oe dd. Engine. Engine. | Min Engine. 
Low lift engines a 25 0 O/| 1.85 | ake ve ST et eae a | 
Main engines ..| 3.19 oe 8.54 } } . | 
Intermediate | | December 7 uses os 46,8 | 95.2 72.3 
Station. | per ILHP. |), , | 
Main engines ..| 3.1 8.3 e . 19th ( per hour. ry 1.82 | 2.1% 
Total fuel per i ae January 4th to ‘7 LHP, ia 67.8 |101.5 | 80.6 
1000 allons | } §| Coal per LHP. |), o. | 
into Fang j | ” 14th { [per horse-power. p1.88 | 1.98 | 2.11 
ing reservoir | 6.98 | 25 0 0 /|18.€9 j aa | ! 
| 


N.B.—In these reports the pump horse-power is only considered ; 
the coal used on each station in raising steam from cold water 
is included and no allowance made for ashes unconsumed fuel. 

(Signed) Joun H. Briggs, Engineer. 





IT.—Consumption of Fuel per 1000 Gallons. 
January 4 to 14, 
































| Coal. Wood. 
— re 8 uous 
| _ | At per ses _ ‘At per 100 
Ton. | Pounds. | ‘ai 
Vaal Station. | Ib. | £ 8. aj d. | Ib. | 5, a. | a. 
Low liftengines, .74 | 25 0 0/ 1.98 | 
Main engines e 3.54 a 9.48 | 
Intermediate | | 
Station. | 
Main engines ..' 3.18 8.39 
Total fuel per hx j 
1000 = gallons | 
into cireulat- | 
ing reservoir | 7.41 | 25 0 0 /19.85 
(Signed) Jounx H. Briees, Engineer. 


and in the horizontal engines as 18 per cent. of the 
indicated horse-power. 

Theaverage of the results, based upon this assumption, 
are given in the Table below, which shows a consump- 
tion of 1.945 1b. of coal per indicated horse-power per 
hour, and it must be borne in mind, when comparing the 
results with those of other engines, that the coal used 
for lighting up, banking fires, &c., is included, and 
that no deduction has been made for clinkers and 
ashes; besides this, the coal had no doubt deteriorated 
in value from the long sea voyage and the difficult 
journey up the country. It was Nixon’s steam coal, 





It is a pity that the feed water for these engines has 
not been measured, as then a comparison could have 
been made independently of the quality of the coal. 
We note that in a trial by Mr. John Taylor, M.I.C.E., 
of a large compound Woolf engine constructed by 
Messrs, Simpson and Company, in which the feed was 
measured, that only 13.67 lb. of feed water was used 
per indicated horse-power per hour. This is we believe 
the lowest consumption recorded on a reliable trial of 
an engine of this type, all the most economical results 
having been obtained with engines of the same type as 
the Kimberley, that is with cranks at right angles and 
with a Cowper’s hot pot between the two cylinders. 

In conclusion we think Messrs, Simpson and Com- 
pany are to be congratulated upon the economical 
results obtained from the Kimberley engines which 
were constructed under the supervision of Mr, E. A. 
Cowper, M.I.C.E., the consulting engineer to the 
company. 





THE LATE MR. ROBERT SELLAR. 7 

WE have to record the death of Mr. Robert Sellar, 
member of the firm of Messrs, George Sellar and Son, 
Huntley, Aberdeenshire, one of the leading manufac- 
turers of agricultural implements in Scotland. 

Many agricultural implements were improved and 
brought out by Mr. Sellar, but it will always be in con- 
nexion with his ploughs that his name will be best known. 
At the Great Exhibition of 1851 it was found that the 
ploughs of Scottish manufacturers were very defective, 
and with that knowledge Mr. Sellar began to devote 
special attention, with remarkable success, to the per- 
fection of implements of that class. At a trial of 
ploughs held under the auspices of the Highland and 
Agricultural Society of Scotland, the Sellar ploughs 
carried off all the prizes, in competition with a number of 
implement makers in Scotland ; and the jury of the Inter- 
national Exhibition of 1862 awarded the firm a prize 
medal for their ploughs. These awards contributed very 
materially to establish the home trade of the firm on a 





very secure basis. In the mean time the ploughs were 
becoming well known in Australia, and at ae great 
trial, which was held in Victoria, and at which the 
colonial governor was present, the Sellar plough was pro- 
nounced to be the best. Then, again, at the Melbourne 
Exhibition in 1880-81, Messrs. Sellar and Son were 
awarded a gold medal for their ploughs, — with the 
first order of merit for everything that they exhibited. 
In this way the connexion formed in Australia by the 
firm brought them into greatly increased notice, while 
the substantial and trustworthy workmanship and skilful 
adaptation of their implements to the requirements of 
the country, placed them ahead of every competitor, 
Their implements subsequently found their way in large 
numbers into Canada and the United States, and else- 
where, until they now have a world-wide reputation, 





NOTES FROM THE SOUTH-WEST. 
Swansea Bay Graving Dock Company (Limited),—The 
directors of this proposed company met a day or two since 
to consider the applieations for shares, but, as in their 
opinion the public had not subscribed sufficient to justify 
them in allotting, they decided to forthwith return the 
deposits in full, 


Colliery Engineers and Stokers.—A delegate meeting 
representing the colliery engineers and stokers of the 
Rhondda and Ogmore Valleys and surrounding districts, 
was held at Pontypridd, on Friday, to form an _associa- 
tion to protect the interests of these two classes of colliery 
employés. It is understood that under the Monmouth- 
shire and South Wales Collieries’ Association sliding 
scale of wages, these classes are specially exempted from 
the operation of the general scale, and the men are 
desirous of obtaining a two-fold object, viz., to fix upon 
some common basis a their wages in accordance with the 
number of hours worked at the various collieries, and to 
become included in the general sliding scale arrangements. 


Newport.—Shipments for the past week show a falling 
off. Prices of steam coals remain at about the same 
figures as those recently ruling. A contract for the Great 
Northern Railway of Ireland has recently been given out. 
The house coal trade continues quiet. The clearances of 
iron, &c., show a falling off from the figures recently 
given. About 3500 tons of tin plates have been forwarded 
to New York, 750 tons of iron to Talcahuano, and 280 
tons to Rouen. In the iron market business remains 
practically about the same ; the tin-plate trade still con- 
tinues toshow activity. The arrivals of iron ore have been 
moderate ; the market continues quiet. Last week’s 
coal clearances amounted to 44,857 tons. From Bilbao 
there were received 8690 tons of iron ore, and 2920 tons 
came to hand from other sources, 


The Barry Dock Bill.—The Select Committee of the 
House of Commons appointed to consider the Barry 
Dock Bill resumed their sittings on acy 5 Evidence 
in support of the opposition of the Taff Vale Railway and 
the Trustees of the Ma uis of Bute was proceeded with. 
The evidence iebeed tguees relating to the probable 
output of coalin the future, and was considerably at 
ho with that given on behalf of the promoters of 
the Bill. 


Cardif.—There has not been any material change in 
the coal market. The house coal trade continues to dis- 
play an easy tendency, and there is not generally any 
alteration in prices. Small steam coal has been moving 
off more freely. Shipments of patent fuel have been fairl 

ood. In the iron ore trade business had been ptacene 

ingly quiet. Last week’s clearances comprised 116,598 
tons of coal, 5841 tons of fuel, 1164 tons of iron, and 242 
tons of coke. From Bilbao there were received 2991 
tons of iron ore, and 3526 tons came to hand from other 
sources, 

Portishead District Water Company.—This company has 
decided to issue 17402. more of its new 5 per cent. pre- 
ference stock, making 8000/. in all. 


Bath and West of England Agricultural Society.—The 
receipts at the annual summer Exhibitions of this Society 
have been as follows for the last ten years: Croydon, 
1875, 3154/. ; Hereford, 1876, 36707. ; Bath, 1877, 59610. ; 
Oxford, 1878, 2958/.; Exeter, 1879, 3899/7. ; Worcester, 
1880, 2904/.; Tunbridge Wells, 1881, 3374/.; Cardiff, 
1882, 5030/.; Bridgwater, 1883, 3813/.; and Maidstone, 
1884, 3222/. 








FOREIGN AND COLONIAL NOTES. 

Death of Mr. M‘Cormick.—The death is announced of 
Mr. Cyrus H. M‘Cormick, head of the great Harvester 
Manufacturing Company, and supposed to be one of the 
richest men in Chicago. Mr. M'Cormick commenced the 
manufacture of his reapers in 1848, and made 700 in 
the first year. For some years past the annual sales of the 
machines have ranged between 40,000 and 50,000. Mr. 
M‘Cormick, in the course of his highly successful career, 
received from the Emperor Napoleon III. the Grand 
Cross of the Legion of Honour. 


American Bridge Building.—The Keystone Bridge 
Company, of Pittsburg, has secured a contract for building 
a bridge over the Ohio at Henderson, Kentucky, for the 
Louisville and Nashville Railroad Company. Thechannel 
span is to be 525 ft. in length. Eight spans are to be each 
250 ft. long, and five spans each 120 ft. in length, with 
trestle work approaching the channel span. When com- 
pleted the bridge will be 3125 ft. long, and it will, it is 
said, be the longest straight truss span on the American 
continent. 

Coal in Victoria.—Mr. Murray, geological surveyor, is 
of opinion that a coal discovery on the selection of Mr. 
Scarlett, Berry’s Creek, Mirboo, Gippsland, is the finest 
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yet made in Victoria. The seam at a depth of 43 ft., is 
4 ft. 8 in. thick, of which more than 3 ft. is good solid 
coal, 


The Electric Light at Melbourne.—The Victorian Com- 
missioner of Public Works has invited tenders for lighting 
the Colonial Parliament buildings by electricity. It is in- 
tended tolight almost every department in the buildings. 


Victorian Ironstone.—An extensive bed of ironstone has 
been found near Wedderburn, Victoria, It contains up- 
wards of 50 per cent. of iron. 


French Transatlantic Steamers.—The French General 
Transatlantic Company has just concluded a contract with 
the concern known as the Forges et Chantiers de la Médi- 
terranée, for the construction of two steamers intended to 
= = a high rate of speed between Havre and New 

ork. P 


American Railway Progress.—Annexed is a statement 
of the extent of new railroad completed in the United 
States in the six years ending with 1883 inclusive: 1878, 
2687 miles ; 1879, 4721 miles; 1880, 7174 miles; 1881, 
9358 miles ; 1882, 11,343 miles ; 1883, 7156 miles, 

Wharves at Mackay.—The Queensland Government is 
about to erect three new wharves on the Pioneer river at 
Mackay, opposite the railway reserve. They will consist 
of a railway wharf, bonded store wharf, and Government 
wharf, the whole to cost between 11,000/. and 12,0007. 


The Baltic and the North Sea.—The Prussian Govern- 
ment has resolved to press on a Bill relating to the con- 
struction of a proposed canal from the Baltic to the 
North Sea. When this canal has been completed, it is 
expected that the coal trade of the west of Germany will 
be enabled to compete advantageously with English coal 
in the Baltic. 


Singapore.—The great coaling station of the East is 
Singapore. Atthe Tanjong Pagan wharf over 2000 tons 
of coal are stored, and quite the same quantity at the 
Borneo Company’s wharf. Besides this there are numerous 
other large depots of coal. French transports, Dutch 
men-of-war, and passing ships of war of other nations 
call at Singapore to coal. The importance of the place 
to British men-of-war is beyond calculation. Yet Singa- 
pore is miserably fortified. One fort—Fort Canning— 
commands the town ; but most of the guns are dismounted, 
and the war matériel is away at other places. 


Pig in the Zollverein.—The aggregate production of pig 
in the Zollverein in the first quarter of this year was 
858,337 tons, showing an increase of 23,586 tons as com- 
pared with the corresponding period of 1883, 


Rolling Stock on the Paris, Lyons, and Mediterranean 
Railway.—In the course of 1883, the Paris, Lyons, and 
Mediterranean Railway Company expended 1,588,304. 
for additional rolling stock, tools for workshops, &c., 
upon its whole network. This outlay represented the 
purchase of 234 locomotives, 237 tenders, 637 passenger 
carriages, 2233 goods trucks, and 37 service trucks. A 
corresponding expenditure of 258,190. was made for 
rolling stock, tools for workshops, &c., upon the new net- 
work. 

Rolling Stock on the Orleans Railway.—At the close of 
1883 the Orleans Railway Company owned 563 passenger 
locomotives, 468 goods locomotives, 48 locomotives used 
for shunting purposes, 1021 tenders, 2243 passenger car- 
riages, and 22,883 trucks of various descriptions, in addi- 
tion to 648 ballast wagons. In the course of 1883 the com- 
pany added to its rolling stock 77 locomotives, 68 tenders, 
and 687 trucks, and it has still to receive 72 locomotives, 
60 tenders, 300 carriages of various classes, and 334 trucks. 
The expenditure made by the company for rolling stock 
in 1883 was 465,655/. 

Queensland Railways.—A deputation has waited upon 
the Queensland Minister of Works, and urged upon him 
the advantages of Port Douglass as the port of the 
Herberton Railway. Mr. Miles said the surveyor’s re- 
port was strongly in favour of the route to Cairns. He 
could, at present, give no decided information as to which 
route the Government would adopt, but the matter would 
have every consideration before it would be finally decided. 








Dock Works ON THE EAstERN Coast.—Messrs. Lee 
and Son have made considerable progress with dock 
works which they have been carrying on for the last 
seven months for Colonel Tomline, at Felixstowe, on the 
Suffolk coast. About 400 men have been — upon 
the tidal basin, which adjoins the terminus of Felixstowe 
Railway. The space inclosed will be five acres, and there 
will be 2600 ft. wharf wall. The depth of water will be 
23 ft. at low water of ordinary springs. The entrance will 
be 140 ft. in width, without lock gates; it will be pro- 
tected from the tide by a pier 540 ft. long on the side next 
the sea, and 240 ft. on the side next Ipswich, the channel 
being dredged to a depth of 23 ft. Good progress has 
been made with a new dock at Boston. Mr. Wheeler, 
the engineer, reports that the greater part of the piles for 
the jetty at the entrance have been driven, Three of the 

ates are erected in their places, and the fourth is ready 
for erection. A considerable quantity of excavation re- 
mains to be done at the entrance of the dock, and this is 
being proceeded with as far as practicable. An incline 
has been laid, two winding engines erected, and a fresh 
locomotive and several extra trucks have been brought 
on the ground for the purpose. The greater part of this 
excavation cannot be done until the water is let into the 
dock, as itinvolves the removal of the outer bank. All 
the piles for the foundation of the sheds have been driven, 
and the contractors are preparing for the erection. The 
fixing of the hydraulic machinery has been proceeded 
with, and 3-ton and 10-ton cranes are partly fixed. 
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ready potine of the active material. The portion from B to 
C is of plain thin lead, and is turned over inwards, as shown, 
or outwards so as to forni a groove for insulating material a. The 
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bottom portion of the cone and the space from B to C may be 
coated with insulating material. (October 24, 1883). 











5070, Obtaining Sulphur from Sulphuretted Hydro- 

— | 1884 1883 1853 gen: C. F. Claus, London. [4d.)]—A mixture of air and 

= — Iphide of hydrogen is passed in equivalent quantities either 

June 3rd ama 43 ‘a il through a layer of oxide of iron which has been mixed with lime, 

» 4th .. on oa “| 44 16 14 alumina, or magnesia, or through a layer of oxide of copper or 

»» 5th ied 44 28 - manganese or other pyrophoric substance which will decompose 

»» «Oth eel 38 23 8 sulphide of hydrogen at the ordinary atmospheric or atan elevated 
= a ad an “| 45 35 9 temperature. (October 25, 1883). 

‘es * & om 3 7 B. 5072. tors for Electrical ses: E. Roe 

” as sa os #4 a = Sasttten, Surrey. Ly y= — preferably — bom, 

: } = Fs insulator is first clean y the usual process of brushing, 

— > bag rete ial 251 141 56 and is washed in warm water. The gases are then expelled 

5 Oth (i usin 8 | g763. | 2807 | 416 | from the pores which are filled with a rustless oxide by sub- 

une 9th (inclusive) . | = mitting it to the “ Bower-Barff” process. The insulators are 





5024. Printing Telegraphs, &c.: H. J. Allison, 
London, (S. D. Field, New York, U.S.A.) (8d. 8 Figs.J— 
This relates to printing telegraphs in which two type wheels are 
used, whose movement is controlled or regulated by an electro- 
magnetic escapement, so that they are rotated and positioned 
for printing from step to step, Means are provided for de- 
termining which of the two type wheels shall be printed from, for 
controlling the ‘‘ unison” in printing telegraphs, and for prevent- 
ing any false impression on the record from the wheel not desired 
to be printed from, and any blurring or disfiguring of the record 
from accidental contact of the paper with either wheels. This 
relates also to the transmitter and to the arrangements of circuits, 
both those in the instruments and those connecting the trans- 
mitting and printing instruments. (October 23, 1883). 








5036. Ignition of Inflammable Substances and 
Gases by Electrical Discharge: O. E. Woodhouse, 
F. L. Rawson, and A. R. Molison, London. (6d. 6 


Figs.|—This relates to a self-inductive electrical machine of the 
type known as the “ Varley” or “‘ Voss,” which is, as described in 
Specification 1295 of 1883, inclosed in a case which may be hermeti- 
cally sealed, and haye one of the induction plates weighted so that 
the relative 'y rotation of the inducing plates to one another 
may be obtained by the rotation of the case on fixed bearings or 
in a suitable plane. Referring to the illustrations, one induction 
disc C is attached to the fixed box cover A or frame E, and the 
other disc B is carried by an axle F, the cover being fixed and the 
axle rotated, or vice versa. The disc attached to the balance weight 











remains stationary. The rotating cover or axle may be provided 
with a recoil spring or a spring drum and with amultiplying speed 
gear. The twisted loops L of wire press by their elasticity upon 
the surface of one of the revolving induction discs, and the collect- 
ing armature M is of tinfoil. The machine is placed in an open 
forked frame, and conductors R R are led from the two collectors 
up a tube S, terminating in a coned insulating head, through which 
one of the conductors man eee the other being connected as shown 
to the metal piece ¢. For igniting the mixture in a gas engine, 
the terminals of the insulated conductors R are at such a distance 
apart that the spark is not able to pass until the piston on its re- 
turn stroke comes within a suitable distance, when a double dis- 
charge occurs. (October 23, 1883). 

5067. Manufacture of Sheet Metal Cans: W. R. 
Lake, London, (E. Norton and J. G. Hodgson). [6d.}—This 
relates to machines for forming double seams on the ends of sheet 
metal cans, and its object is to provide a machine for performing 
this operation automatically and with greater facility and accuracy 
than heretofore. It consists essentially in the combination with a 
revolving chuck for holding and revolving the can, of a seaming 
tool mounted upon a rocking holder, and automatically applied to 
the can, to form the seams, by cams. A movable disc of the re- 
volving chuck is automatically raised so as to = the can against 
the other disc of the chuck by means of a cam, he seaming tools, 
consisting of a plain and a bevel-edged roller, are mounted one 
above the other on sliding arms, which move radially in and out 
in guides on a holder secured to a rock shaft. (October 24, 1883). 


Batteries: J. S. Sellon, London. 
ates or elements, when of suitable construc- 
tion, are provided with grooves, recesses, corrugations, over- 
lappings, projections, ridges, bent portions, edges, or their equiva- 
lents, at or round the edges, and containing, holding, or being 
coated with insulating materials, or materials of a nature to arrest 
electrical action or leakage by moisture or capillary attraction. 
The grooves, &c., may be perforated or roughened, or grooved 
pieces of wood are fitted, or elastic bands are stretched, over the 
edges in order to hold or key the insulating material. The edges 
of the plates, when of conical or similar form, may be bent over or 
otherwise formed to catch and arrest the spray from the electro- 
lytic liquid when charging, &c. The overlapping edges may be 
constructed so that they are supported by one another, insulating 
material being packed between them, and being perforated for the 
escape of gases. The illustration shows a conical plate provided 
with ridges, grooves, flutes, or projections, or with grids, frames, 
or gauze with cynical openings up to the line BB for the more 


5069. Secon 
(6d. 7 Figs.)—The p 





then allowed to cool, are coated with a suitable hard enamel and 
submitted to heat in a suitable oven. They may be again 
coated and fired in a similar manner if desired. The enamel 
may consist of a mixture of borax, 3 parts ; red lead, 7 parts; sand, 
2 parts; saltpetre, 2 parts; and cullett, 7 parts. (October 25, 
1883). 


5075. Valve Gear for Steam Engines, &c.: A. Paul, 
N.B. {ls. 4d. 19 Figs.j}—In an engine having 

two cylinders, a single eccentric works the valves of both cy- 
linders, and is movable for the purpose of reversing the engine or 
altering the cut-off. The construction of the eccentric and the 
device for moving it are preferably such as described in Specifica- 
tion 1975 of 1883. According to the present invention, the two cy- 
linders act on separate cranks, and the single eccentric is,preferably, 
placed on the shaft, so as te act in as direct a manner as possible, 
and in the ordinary way, upon the valve of one of the cylinders, 
the valve of the other cylinder being worked by means of a rock- 
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ing shaft having on one part a lever connected to the valve 
and on another part a lever connected by a link to the strap 
of the eccentric at a point situated relatively to the point of at- 
tachment of the rod working the first valve, so as to correspond 
to the angle between the twocranks. When three cylinders act 
on three se te cranks one valve is actuated directly and the 
other two by separate rocking shafts. The illustration shows one 
arrangement, one valve is directly connected to the eccentric in 
the ordinary manner, and the other is connected through the rock- 
ing shaft A and link B to the side of the eccentric strip at E, the 
cranks being at right angles. (October 25, 1883). 
5082. Dynamo-Electric! or Electro - Dynamic 
: R. E. Dunston, A. Pfannkuche, and J. 
Fairlie, London. (4d. 5 Figs.J|—The core of an annular 
armature is constructed by winding hoop iron in convolutions with 
interposed insulating material. Referring to the illustration, the 
layers of insulating material are made a little wider than the hoop 
iron A, so that they project at each side and the projecting edges are 
folded over as shown in Fig. 3. Fig.1 shows the hoop iron ring coiled 














over half its extent and mounted between arms D projecting from 
a boss fixed on the shaft E. Instead of the insulating layer the hoop 
iron A may be coated with insulating material, The following 

thod of ting the coils is described in the provisional 
only: The alternate coils are connected together and the junc- 
tions carried to the commutator plates which are in a helical 
form, so that the brush lies over parts of successive strips at the 
same time. (October 25, 1883). 


5085. Gas Motor Engines: C. A. Bullock, London. 
(6d, 5 Figs.)—The main cylinder is closed at each end and is pro- 
vided at about the middle of its length with holes or slots a by 
which air enters and expels the exploded gases and furnishes a 
fresh charge of air. The gasesare exploded alternately at each end 
of the cylinder. The piston, at the half-stroke, compresses the 
air between itself and the end, and the other end of the cylinder 
is open through these holes to the atmosphere. The gas is forced 
during the compression into the end of the cylinder, and at the 
end of the stroke is exploded. A valve G may be arranged around 
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the circumference of the cylinder in order to prevent the exploded 
gases escaping until the piston has performed nearly its full 
stroke. The valve may be in the form of a perforated ring. The 
gases escape, by means of the casing D and chimney E, to the 
atmcsphere. The gas pump is double-acting and is provided with 
ar inlet valve and an outlet valve. The outlet valve is pressed 
against its seating by a spring, whose tension can be ted so 
as to cause the gas to rush into tne main cylinder at any time 





between the half-stroke and the end of the stroke of the main 
piston. The two ends of the pump are connected by a tube in 
which is a cock or valve. When the speed of the engine becomes 
too great this cock or valve is opened, and the gas at one end of 
the gas cylinder instead of passing into the main cylinder passes 
into the other end of the gas cylinder. (October 25, 1883). 


5086. Valves for Steam Engines, &c.: Lewis, 
. (P. H. Stangaard, burg, Germany).  [4d. 
2 Fige.]}—Two layers of suitable fabric are sewn together at the 
edges so as to form a case having a shape similar to required 
valve, a slit being left in the case. The case is turned inside out to 
present the edges of the seams inwards. Layers of canvas of the 
uired shape of the valve are then introduced through the slit 
can the layers are all sewn together by tric rows of 
stitches. The article thus produced may be soaked in a preser- 
vative or hardening liquor, mixture, or preparation. (October 25, 
1883), 





5094 Melting Furnaces, &c.: D, Rylands, Barnsley, 
Yorks. (6d, 11 Figs.}—The aera for making gas are pro- 
vided with a blast pipe passing through a hole in the brickwork 
and under the centre of the producer grate bars. Referring to the 
illustrations, the blast pipe A is provided with the branches a 
situated under the grates C. The trays or dishes D are kept con- 
stantly filled with water and extend the whole depth of the grate 
C. The iron doors H are suspended by hinges and the bottom 
parts enter the trays or dishes D. The side blocks of the tanks 
or furnaces are made hollow and cold air is passed all round the 
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sides and bottom of the furnace. A cold blast may be passed 
through the bridge between the melting and working out fur- 
naces. The air so heated may be forced into the regenerators 
through a blast pipe arranged 
under the grate of the “‘glowry hole,” and the upper part of the 
** giowry' hole” is provided with holes for the introduction of the 
bottle neck. At one side is a door for feeding the fire, and on 
isesy a hood for connecting it with the chimney. (October 26, 
1 


under the furnaces, or is 


5097. Ashpans, &c.: G. Asher, Balsall Heath, Worc. 
[6d. 8 Figs.|—A dust receptacle, cinder sifter, and a trivet or rest for 
supporting any article to be exposed to the fire are combined in 
one apparatus. (October 26, 1883). 

Re. 

Bri &c.: T. Whit- 

L . [4d.J—The refuse is assorted in 
classes and burnt on an ordi isi 


nary for raising steam, &. 
and the clinkers produced are mixed with clay or other material 
and manufactured into bricks, tubes, &c. (October 27, 1883). 


5103. Electric Gas Lighters: T. and J. Taylor, 
Oldham. [6d. 4 Figs.}—The object is to concentrate the gas 


exactly on the point where the spark is produced. A hanging or 
swinging ‘‘ concentrator” in the form of a cone or section of a cone 
is so formed and hung that the apex of the cone shall coincide with 
the point where the spark is uced, whereby the gas entering at 
the is concentrated at the apex. (October 27, 1883). 


5124. Thrust-Bearings for the Shafts of 
Pro: : G. Davies, Manchester. (F. Jackson, San 
Francisco, U.S.A.) [6d, 6 Figs.]}—The object is toconstruct the 
bearings so that the thrust is borne by a surface of compressed 
water, oil, or other liquid. me we the illustration, the pro- 
lier shaft d is made with several collars fitting between the two 
alves of a plummer block ¢ itself fitting into an octagonal 
chamber formed in a resisting block a firmly fixed to the “‘ keelson” 
of the vessel. The movement of the block cis limited by octagonal 
rings f g, the former being fixed, and the latter can be forced u 
against the block ¢ to form an ordinary thrust bearing, if desired. 
The shaft d passes freely through the gland /, which passes water- 








tight through the block a, and a eollar on the shaft d presses 
against the gland k (forming a water-tight joint), which is forced 
inwards by springs as shown. A block n fixed on the shaft d and 
the rearend of the block a are turned to the same diameter 
anda cylindrical ring o is fitted on each part, one ring being fixed 
and the other being pressed against it by springs so as to form a 
water-tight joint, the adjacent edges being lipped. The rings o 
are fi water-tight to the blocks a and 0. The tube ¢ supplies the 
liquid under poms and is provided with a valve arranged as 
shown, so that should the pressure become excessive, the valve is 
closed. In amodification a piston on the propeller works within 

cylinder in the resistance block, the fluid under pressure is ad- 





mitted through a branched tube to both sides. Small pistons 
on the shaft work in glands at the ends of the cylinder. The 
three pistons are provided with ing rings. Each branch pipe 
conveying the fluid pressure to the cylinder is provided with a 
valve, which is automatically opened or closed according to the 
direction of rotation of the propell » one valve being always 
open and the other closed. In cases where the propeller shaft is 
not directly connected to the engine, its forward end is provided 
wien piston fitting in a chamber in the block a. (October 29, 





5125. Extraction ot the Precious Metals from their 
Ores, &c.: A. P, Price, London. (4d. ]—Zinc or other metal or 
metals other than copper, which are capable of precipitating either 
gold or silver, are introduced in a fine state of division and main- 
tained in contact with the solutions by agitation or otherwise. 
(October 29, 1883). 


127. Bilectrical Generators and Motors: T. J. 
Handford, London. a: A. Edison, Menlo Park, N.J., 
U.S.A.) (6d. 8 Figs.]—This relates to generators or motors 


having continuously wound armatures connected at intervals to 
the commutator bars. To prevent sparking by the bridging of the 
commutator bars by the current collectors, the electromotive force 
of the coils is op; y a ter elect tive force preferably 
equal to the electromotive force of the short-circuiting coils. 

ferring to the illustrations, the coils B of the continuously wound 
armature are connected to the commutator bars by the conductors 
C, in which the counter electromotive force is developed, The 








conductors C are wound as loops upon the armature, and each 
extends back upon the coil B to which it is connected, and follows 
that coil around the armature, and is then connected to a com- 
mutator bar. If the winding B is a plural winding each conductor 
C is wound two or more times around the armature. In Fig. 2 
two connections only are shown for clearness. In Fig. 3 the con- 
ductors C once round the ‘“‘Gramme” ring before being con- 
nected with the commutator bars, but they may be passed two or 
more times. (October 29, 1883). 


5129. A tus for Produ: Steam or Vapour: 
J. Millen, don. (6d. 10 Figs.]—This consists essentially 
of aninner closed Vessel filled with water to be heated ; an outer 
inclosing casing, open below, for the inlet from the source of heat, 
and having a jacket ; means for regulating the inlet of air to the 
jacket; and a pipe from the steam space of the inner vessel for 
use as an injector for drawing the air through the jacket and for 
carrying it off in a heated state commingled with the vapour of 
steam. The burner for burning the vapour of petroleum or other 
hydrocarbon consists essentially of a reservoir provided with a 
tlexible piston, a second vessel to be supplied with the liquid fuel 
and containing an upper layer or cushion of air, a retort for re- 
ceiving the liquid, containing material to diffuse the heat and pro- 
vided with an exit hole and a burner. (October 29, 1883 


5132. Dynamo-Electric Machines: S. Z. de Fer- 
ranti, London. [6d. 12 Figs.j|—The insulated conductor is 
wound upon the field magnets in planes parallel to the axis of the 
armature and in large convolutions completely encircling the 
armature. At the two ends the winding deviates from the direct 
course to admit of the armature. Fig. 1 is an elevation partly in 
section, Fig. 2 an end elevation, one-half in section, and Fig. 3 a 

lan with the upper part, and also the armature removed and the 
Feld magnet coils in section. The coils B, together with the 
frame A, form the field magnets. The position of the armature, 
which is of thecylindrical type wound with coils parallel to its 
axis, is indicated by the dotted lines c, D being the axis. The 
winding is shown open at the ends having circular apertures for 
the introduction of the armature ; it passes over the armature from 
side to side, then by a semicircular path it passes to the under- 
side of the armature, thence under the armature from side to side, 
and by a semicircular path rises again to the point from which it 
started, and so on. For alternate current generators, the field 
magnets are in the form of two rings face to face with a narrow 
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space between them, in which the armature disc rotates. The 
core of each magnet is built up of sections of iron fitted together 
to formacorrugated structure ; the corrugations are radial and 
each ridge presented to the face of the armature represents a 
magnetic pole, these poles being. alternately N and S. Each 
section has its own exciting coil, the coils being joined parallel or 
in series, The field magnet may be a cast-iron ring having taper 
pole-pieces projecting fromits face. Each pole-piece is thicker at 
the root where it joins the ring, smaller at the point adjacent to 
the armature, has its own coil (tapered internally to fit it and 
parallel externally), and is held in a position inclining away from 
the face to which it is attached, so that its upper end meets the 
upper end of the next pole-piece. The cores are thus arranged 
to act in unison, the one reinforcing the acticn of the other. 
(October 29, 1882). 





5133 Marine Hagines: J. Hargreaves, Widnes, 
Lanc, [6d. 3 Figs.)—In order to obtain easily reversible pro- 
peller engines, a motive power engine is used to force water or 
other fluid at high pressure into an accumulator. The fluid is 
afterwards employed to actuate a reversible hydraulic motor. 
(October 30, 1883). 


5134. Railways, &c., from Snow: 
J. Foster, St. Helens, ce. (6d. 2 Figs.j}—The method 
consists in propelling a portable heating chamber armed with 


snow collecting apparatus which collects the snow in the heating 
chamber where it melts, and from which the water can be drawn 
at intervals along the line. (October 30, 1883). 


5137. Combined Boiler and Steam Vacuum Pum; 
&c.: H. J. Allison, London. (C. L. Riker, Brooklyn, 
U.S.A.) (6d. 7 Figs.j}—The steam is exhausted from the work- 
ing chamber of a steam vacuum pump by applying to the steam 
in the working chamber the pressure of a column of water con- 
tained in a separate chamber at a higher level by meansof an open 
connection between the water chamber and the lower portion of 
the working chamber. An exhaust vent is provided for the steam 

bjected e p as soon as it has forced the water out 
from the working chamber to a given level = means of a water 
trapped tube ting the upper part of the chamber with a 
condensing chamber, and which is woe a A _ecaaaay by the 
depression of the water therein, (October 30, 1883). 


5179. Hydraulic Lifts and Accumulators: J. S. 
Stevens and C. G. jor, don. (8d. 17 Figs.|—This 
refers to ‘‘ Berly’s” Specification 1487 of 1880. The lift ram is 
made of a diameter and weight suitable to the load to be carried, 
and the driving ramsare arranged with different areas to suit the 
driving pressure, the oe ving ram being sometimes larger 
and sometimes smaller then the lower driving ram. A heaving 
compensating chain and weight or a weight and ame dl with a 
variable radius, operate as a load upon the balanc ng ram, from 
which the said ram ‘becomes progressively relieved as it enters its 
cylinder. (October 31, 1883). 


5181. Fluid Pressure Engines, &c.: H.Cop er, 
Cork. [6d. 2 Figs.]|—A piston B, resembling in form two pinger, 
of a helical screw thread, the one-half being part of a right-hand 
thread, and the other part of a left-hand thread, these two half turns 
being united at their radial edges so as to form one piece having a 
circular circumference surrounding an axis common to both halves, 
fits within a short cylinder A. The side surfaces are “ got up” truly, 
preferably, perpendicular to the axis and fit steam-tight against 
the covers D. Slide abutments work in casings, and pass steam 
tightly through apertures in the cylinder cover and fit accurately 
between the circumference of the cylinder and the piston boss, 
and are pressed against the piston side surfaces. These surfaces, 




















Fig 1 





where the right and left-hand blades meet are faced, and are of 

width just sufficient to cover the steam admission and exhaust 
ports F F'. When the steam is admitted through the port F (Fig. 2), 
it presses against the oblique right-hand surface of the piston 
(Fig. 1), and causes it to rotate in the direction of the arrow until 
half a revolution has been made, when the exhaust steam will 
escape by the,hand J sag F,, and steam will be admitted to left-hand 
side of the piston ( 3 1 b a port immediately opposite the port 
F “ other or left-hand cylinder cover (Fig. . (October 31, 
1 . 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





ProvanD’s DIsTILLING APPARATUS : Erratum. — The 
output of this apparatus, which was described in our issue 
of May 30, page 476, was, by a > made to appear as 
20,000 gallons per “ hour” inst of per “day” of 24 

ours. 





Mr. WI tram Bracce.—It is with much regret that we 
announce the death of Mr. William Bragge, formerly 
managing director in the firm of Sir John Brown and Co., 
of Sheffield. His decease occurred last Friday at Hands- 
worth, near Birmingham, where he settled some seven 
years ago to establish the factory of the English Watch 
ene which was instituted for the manufacture of 
watches on the American interchangeable system, but with 
far greater accuracy, and with improved machines of his 
own design. Mr. Bragge, who at his death was in his 
seventy-second year, was the son of a manufacturin 
jeweller, and on account of his mechanical tastes, was | 
with Messrs. Gandalland Brunton, of Birkenhead, where he 
was brought into intimate connexion with the remarkable 
railway extension of 1845. Afterwards he went to Brazil, 
where he built several railways, and while engaged on the 
Imperial Petropolis line was elected, in 1854, a member of 
the Institution of Mechanical Engineers. About 1857 he 
was engineer to the Gas Works of Buenos Ayres, and on 
his return to England in 1858 he joined the firm of Mr. 
(now Sir) John Brown, at the Atlas Steel Works, Shef- 
field. During his residence in Sheffield he was elected 
mayor. For atime he lived in Paris, where he became 
engineer to a company for the utilisation of sewage 
matter. About 1876 he returned to his native town, Bir- 
mingham, and started his watch manufactory, which was 
visited by the members of the Institution of Mechanical 
Engineers on November 2, 1883, and which abounded 
with evidences of his mechanical skill and great business 


abilities. During his residence abroad Mr. Bragge col- 
lected a large and varied assortment of curiosities, carv- 
ings, pipes, &c., and these have been placed at the dis- 


posal of numerous public bodies. He presented to the 
reference library the Cervantes Collection, which was 
unfortunately destroyed in the fire. 
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LITERATURE, 


——q———. 
Graphic and Analytic Statics in Theory and Comparison : 
their Practical Application to the Treatment of Stresses in 

Roofs, Solid Girders, Lattice, Bowstring, and Suspension 

Bridges, Braced Iron Arches and Piers, and other Frame- 

works ; to which is added a Chapter on Wind Pressure. 

By Rosert Hupson Granam, C.E. Containing Dia- 

grams and Plates to Scale, with numerous Examples, 

many taken from existing Structures. Specially arranged 
for Class Work in Colleges and Universities, London: 

Crosby Lockwood and Co. 1883, 

Tue title of this book is comprehensive—the theory 
and practical application of analytic statics is a 
large subject. Men who have devoted half their 
lives to it, and who have arrived at definite 
opinions, feel compelled to express them, not with 
an airy lightness and dogmatic boldness, but with 
modesty and much reserve; their boldness is 
usually reserved for the —— details to which 
they have devoted particular attention and long 
study. The development of ideas generally takes 
the following course. 

First, a long preparatory study of the information 
laboriously gained by past and present investigators ; 
next a course of practical application in work ; 
afterwards some proposed modifications, either in 
detail or in principle, or in both ; next their appli- 
cation in practice and their comparison with the 
corresponding results and achievements of others ; 
finally, writing books or pamphlets for the gocd 
of the public and for their aid and enlightenment 
on special points and matters. Such a course is 
natural, sensible, and generally productive of good 
result; even if any novelty be not achieved, a 
thorough comparative study is in itself useful, 
while the record of it may be valuable to many. 

Such a process certainly has not been required to 
produce the book before us. There are, however, 
two particulars in it that require special notice, 
tending, as they do, to deceive the very elect, after 
the manner of false prophets of all sorts. The first 
point is a claim to novelty, thus expressed in the 
preface: ‘‘I believe I have a right to claim that 
here, for the first time, the twin subjects of graphic 
and analytical statics have been brought together, 
compared, and exhaustively treated in the same 
work.” 

With such a claim before us, it becomes needful 
for us also to assert something clearly and defi- 
nitely. Statics—that is to say, the statics of rigid 
bodies—is not twin, but one. It may be expressed 
in lines, in letters, in figures, in the languages of the 
Chinese or of the Eddas of our vigorous maneating 
forefathers ; but however expressed, it is one, and 
not twin; and every one who has studied the 
subject ought to be aware that the two forms of 


expression for statics are not different sorts of. 


statics. 

Let us diverge from our subject for the sake of 
analogy. If one is hungry and meets a strange 
savage, one may then open one’s mouth, and direct 
the first finger towards the cavity thus discovered. 
But under similar circumstances, if one meets an 
Englishman, the remark is, ‘‘I am very hungry, give 
me something to eat.” Does it require a man of 
much skill or perception to claim the discovery of 
an analogy between the graphic and the linguistic 
method? Might they not be treated in extenso in 
the same book and binding without ordaining 
praise. There would always be some ignorant men, 
many women and children, to believe in the claim 
as a great discovery. There are perhaps till this 
day a few believers in Joanna Southcott. 

There is, however, an insinuation in the assertion 
of the reconciliation between graphic and analytic 
statics that calls for further comment. Static reso- 
lution can only apply partially to elastic bodies in 
any form. Rigid statics stop short very early in the 
engineering matters of the present metallic epoch, 
and elastic deformation runs now into everything but 
the simpler childish solutions. 

Let us proceed to the second important particular 
in the book of Mr. Graham. There is some good 
handling of the calculus in the later portions of the 
book, from Chapter VI. to Chapter VIII., the end. 
The other applications in common rigid statics, 
moments, &c., are commonplace. 

As at the present moment engineers and others 
are giving much attention to the question of stresses 
resulting from heavy gales, the author has been 
good enough to add to his treatise ‘“‘ A Chapter on 
Wind Pressure.” We may pay Mr. Graham the 
compliment of saying that in a certain sense this 
chapter might have been written by Newton. 





Thus the theory of the pressure on inclined sur- 
faces, varying as the square of the sines, and that 
of the impact of fluids being proportional to twice 
the height due to the velocity, are restated in 
simple confidence, the writer evidently being quite 
ignorant of the fact that these tentative theories 
were disproved about 100 years ago by exhaustive 
experiments, and have since passed out of the re- 
collection of all but the most aged students of 
hydraulics. However, the ‘‘ Chapter on Wind 
Pressure,” like several other chapters in the work 
under review, will at least afford some amusement 
to students, and enforce the old adage that “there 
is no royal road to learning,” both of which ends 
are desirable and useful. 


ROYAL ALHAMBRA THEATRE, 

THE Royal Alhambra Theatre, London, was, as 
many of our readers will remember, destroyed by 
fire in December, 1882, and it has since been re- 
placed by a building marked by many special 
features, of which Messrs. Perry and Reed, of 
the Adelphi, were the architects, while the engi- 
neer, who designed the whole of the iron and 
concrete construction which we are about to de- 
scribe, was Professor Alexander B. W. Kennedy, 
M. Inst. C.E, of University College, London. 

In the two-page engraving which we publish this 
week, Fig. 1 shows a transverse section across the 
theatre facing the stage. From this it will be seen 
that the basis of the iron skeleton within the walls 
is a ring of cast-iron columns. There would be 16 
columns if the ring were complete; as it is, three 
columns are omitted over the stage front (the weight 
of this part of the roof being carried by a heavy 
plate girder shown in dotted lines in Fig. 1), and 
one column is omitted opposite the stage on the 
Leicester-square side of the house ; there remain, 
therefore, 12 columns. The total height of each 
column from the principal floor to the arch ring of 
the roof is 72 ft., made in seven lengths; the 
lowest length of each column is 10} in. outside dia- 
meter, and 1} in. thick, the dimensions being some- 
what lightened higher up. The engraving shows that 
that there are three tiers of seatscarried on wrought- 
iron cantilevers ; the upper tier, however, is divided 
into two sections one above the other, the cantilevers 
being made in a knee-shape to suit this construc- 
tion ; there are therefore really four tiers of seats, 
on three sets of cantilevers. Details of the canti- 
levers are shown in Fig. 2. They are of the sim- 
plest possible plate and angle construction, a cross 
section of one being given in Fig. 4. Each canti- 
lever rests on the wall at one end, and upon a cast- 
iron socket to be presently described, at the column. 
The cantilevers are all radial; they are connected 
by wrought-iron rolled joists curved to the proper 
radius, as shown in Fig. 3. One of these joists 
comes under each riser of each tier. 

Fig. 3 shows in plan the longest span of these 
curved joists, viz., the span opposite the stage, 
where one column has been omitted. In all the 
other cases the span is only half as great, as shown, 
and corresponding lighter joists are used. To give 
the requisite stability to these curved joists they 
are connected radially by the flat bars (6in. by 
4 in.) shown in Fig. 3. Further, the end of each 
joist not only rests upon an angle cleat, as shown in 
Fig. 2, but has angle cleats on both sides of it, and 
is made continuous with the next joist of the same 
ring by a bar carried over the cantilever ; this con- 
struction is shown in Fig. 3 both for first and second 
tiers. 

The plan adopted for connecting the different 
lengths of the columns is believed to be more or 
less novel, and is shown in Figs. 4, 5, 6, and 7 
toa larger scale. To insure the soundness of the 
column castings, upon which so much depends, 
it was decided to make them as simple as pos- 
sible; they are, in fact, with few exceptions, 
nothing but straight cylindrical columns, with 
square flanges 9 in. from each end. The ends of 
the columns are faced, and the upper flange of each 
column is faced also; the ends of the columns 
beyond the flanges are also turned. As soon as the 
lowest length of column was put in place and 
plumbed, a bored and faced cast-iron socket, as 
shown in Fig. 5, was slipped over it, and the next 
length of column was then slipped into the socket, 
so as to rest metal to metal on the faced head of the 
first length. The lower flange at DD does not 
touch the socket, but for steadiness is bolted to it. 
The socket was made to take all the bracketting, 
&c., necessary to receive the cantilevers, so that all 








complication of casting in the columns themselves 
was absolutely avoided. Figs. 4, 5, and 7 show 
the way in which the cantilevers rest upon the 
sockets, and show the details of the sockets them- 
selves. The result of this method of making the 
columns was, that although almost every single 
column which went into the building was callipered 
for thickness at centre, it was not, found necessary 
to reject a single one. 

The roof, of which Figs. 8, 9, and 10 show the 
construction, consists of sixteen arched ribs of T 
iron, each rib consisting of two T irons (44in. by 
5in.) placed back to back, and stiffened by #in. 
plates between them. This plate form was adopted 
for convenience of fixing the internal decorative 
dome, the form of which is shown in Fig.1. The 
thrust of the arched ribs is taken at the circum- 
ference by a wrought-iron curb ring of }in. plate, 
and 2ft. 3in. deep, this ring being made in the 
form of a polygon as shown. Similarly at the inner 
end the thrust is taken by a wrought-iron cylinder 
of 12ft. diameter, stiffened with T irons. The 
diameter of the dome from centre to centre of 
columns is 73ft. Purlins of rolled joists or T 
irons extend from principal to principal, to carry 
the roof covering, which will be presently described. 

The decorative dome has a skeleton of wrought 
iron of the general form shown in Fig. 1. The 
system of decoration will be described hereafter. 

Figs. 11 and 12, on the next page, show the 
large wrought-iron truss of 63 ft. span, extending 
from side to side of the stage walls, and carrying 
a great part of the weight of the flies, canvases, 
gas lines, and scene-shifting machinery. The grid- 
iron floor rests directly on the top side of the 
tension boom of this truss. In section the top 
boom consists of a pair of channel irons, placed back 
to back ; the lower boom consists of a pair of similar 
channel irons placed within the others, face to face. 
Towards the ends the channel irons are stiffened 
with plates, as shown. The bracing is arranged to 
meet the heavy local loads to which the truss is 
subjected by the weights hanging from it, as well 
as the distributed load of its own roof covering. 

It was intended from the outset that the new 
Alhambra should, at least as far as the auditorium is 
concerned, be absolutely fireproof, and it was felt by 
the architect and engineers that the only way of 
insuring this condition was by making the structure 
throughout of uninflammable material. It has been 
seen that the whole skeleton is iron. A glance at 
Fig. 3 shows how in plan each tier is divided into 
more or less rectangular panels by the iron skeleton. 
These panels have been simply filled in, or filled 
over with concrete made in siti, arranged as shown 
in Fig. 2. In the promenade the concrete is 7 in. 
thick, including the floating over the risers (i.e., 
under the seats) ; where the span is not so great, 
nor the load so heavy, the concrete is 3$in. thick 
including the floating. The concrete is made of 
one part of Portland cement to four parts of small 
broken brick rubbish, the old bricks of the burnt 
building being toa great extent used for ‘this pur- 
pose. In making the concrete matchboarding was 
put up to the level of its under side, and supported 
by strutting from beneath ; the concrete was then 
poured in to the necessary thickness on top of the 
matchboarding, and allowed to set under the usual 
conditions as to keeping wet, &c. The concrete is, 
therefore, not arched, but is in a series of flat slabs. 

With a view to certainty in the adoption of this 
construction on so much larger a scale than it has 
hitherto been used, and under conditions where 
such heavy vibrating loads might come on it, Pro- 
fessor Kennedy made a number of experiments at 
the University College Engineering Laboratory, and 
of these experiments the particulars, so far as they 
relate to the kind of concrete actually used, are 
given in the Table on the next page. There has 
been so few data published as to the use of con- 
crete in the form of beams that these experiments 
may doubtless be of some interest. It is to be 
borne in mind that in Professor Kennedy’s experi- 
ments the concrete was tested in the form of beams, 
supported at each end only, whereas, as actually 
applied in the building, the concrete slabs are sup- 
ported on all four sides, thus making their carrying 
power much greater than the experiments might at 
first appear to indicate. 

The roof is covered with similar concrete 3} in. 
thick, with a layer of asphalte above it. As the 
box partitions are either brick, or concrete, or tiles 
laid in cement, the box doors iron, the decorations 
throughout cement, the frames of the seats, the 
railings of the galleries, &c., iron, it may be fairly 
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Summary oF TRANSVERSE TESTS OF CONCRETE BEAMS. 
Specification for Concrete. One Part of Best Portland Cement, Four Parts of Broken Brick Rubbish free from Mortar, 


and Rubbish 


and 24, 1883. Tested on May 9 and 10, 1883. 


—_ through a lin. Mesh; covered with Water for Seven Days. All Slabs Cast on March 23 





Weight Dimensions. 
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; Tot Breaking A : | 
| 1 , : 
ee ag FS Clear | Ted in | Breebig Cond | Masia 
“ingen (ES Span. | Centre, be-| at F 
No. | Slab. | Poot P ides own | 2 tt, Span, be- } Stress per | racture. 
oot. | Breadth. | Depth. We - = sides own Square | 
, Weight. | Inch. 
| Ib. | Ib. in, in. ft.in. | Ib. Ib. ib | 
4395 82 | 109 12 «CO 3 29 620 568 | 284 Very good. 
4396 ne ee ” |» ” 570 522 | 261 Unsound in fracture. 
4397 oe » r» » | 580 532 | _ 266 ~—| Very good. 
| Means 541 | 20 | 
4401 | 109 ? ss 4 “ 920 843 | 237 Very good. 
4402 om er agi ae 2 6 1010 672 | 189 Ditto. 
44038 a yes se ee 29 800 733 } 206 Not very sound, unsound side in 
I —| tension. 
Means 749 | 211 | 
4407 | 255 | 102 rn 5 | 30 925 925 166 —_ Fairly sound, one corner doubtful. 
4408 » | » ” me 5 6 450 825 148 Fairly sonnd, 
4409 te ” ” ” 490 898 162 One edge a little unsound. 
Means 883 | 189 
4413 | 360 | 103 ‘ 7 ‘s 1105 2026 «=6| «= 186._~—s Sound. 
4414 a) ia ” ” ”» 795 1457 134 |Very unsound. 
4415 as | “S ae ‘ ae 965 1769 162 \Irregular, very porous. 
| Means1751 161 | 














In all cases except No. 4402 the load was applied directly by cast-iron weights laid upon a wooden bar 3} in. wide, placed on 


the centre of beam. 


In No. 4402, the load was more distributed by being placed on two such bars, with aclear space of 2 in. 


between them. Allowance has been made for this in the last two columns of figures. 


said that there is not enough wood in the whole 
auditorium to make a decent bonfire with. The two 
wooden staircases placed near the stage, and ex- 
tending between the second and the third tiers, 
were made of wood by stipulation of the Board of 
Works, and this is the only case in which wood is 
used in the building constructively except upon the 
stage itself. 

Although net pertaining to the iron construction, | 
which alone we are describing here, it should be 
mentioned that the whole of the decoration of the 
house, which was designed by the architect, Mr. 
J. Tavenor Perry, was made in slabs or panels of | 
fibrous cement plaster, and these panels were pre- 
pared while the building was in progress so as to be 
ready to drop into, or on to, their places in the iron 
skeleton, as soon as ever this latter was ready. The | 
builders were no sooner finished with the roof than | 
the cement panels were dropped into place and | 
painting was commenced on them atonce. This 
plan has the great advantage that the whole of the 
ceiling can be repainted at any time, without | 
scaffolding or hanging platforms, by simply taking | 
out the panels from the back. | 

In order to test the stiffness of the construction | 
the deflection of the centre span of each tier was 
measured when the struts supporting the joists had 
been removed after the concrete had set, This 


deflection of course included the whole ‘‘ give” of 
the system of wrought-iron joists and canti- 
levers shown in Fig. 3. Inno tier did it exceed 
35 in.. and in most cases it was not perceptible. As 
a furthur test, about 225 men were crammed upon 
the portion of gallery shown in Fig. 3 (the largest 
span of the curved joists), and the deflection of each 
tier was measured with the men standing quietly 
on it, and also while they were stamping and mark- 
ing time. Practically the deflection even under 
these circumstances was nothing ; in no case did it 
exceed the thickness of a pencil line, the vibrations 
could only just be felt in the wooden battens used 
for measuring the deflections. 

During its erection the weight of the roof was 
mainly taken on the scaffolding supporting the 
central curb ring. When the, roof covering was 
complete the height of the central ring was marked, 
and the position of the outer curb ring was scribed 
on the head of each column, on which it simply 
rested unconnected by bolts. The scribing marks 
were examined after the scaffolding had been re- 
moved and the whole weight allowed to come upoa 
the columns, and it was found that the drop of the 
centre of the roof under the load amounted to 
about 4 in., while the spread of the curb ring was 
inappreciable. 

The contractor for the work was Mr, William 
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Brass ; the greater part of the columns and cast- 
ings were made by the Cadogan Foundry Company, 
and the wrought-iron work by Messrs. Charles Wil- 
liams and Co., of Millwall. 








CANADIAN PACIFIO RAILWAY. 
No. X. 
Rat Portace To WINNEPEG. 

Rat PortaceE is the unpoetical name of what will 
probably some day be a most important place, the 
natural capital of the enormous but not very pre- 
possessing district of Keewatin, ‘‘ the country of the 
north wind.” For 10 or 12 miles the Canadian 
Pacific runs along a rocky ledge, the great lip of a 
basin containing within its capacious area one of 
the most wonderfully disposed lakes in the world, 
and outside of the rim of the basin, is the great 
and impetuous River Winnepeg. There are in the 
amphibious district of this ‘‘ height of land,” an 
immense number of lakes of smaller or larger pro- 
portions, and so naturally connected with each other 
that short carrying places or ‘‘ portages” between 
them, convert the whole into a sort of naviga- 
tion, that gave to the aboriginal tribes wonderful 
facilities for moving over long distances and travers- 
ing immense stretches of country, with comparative 
ease. One such chain of lakes was utilised by Mr. 
Dawson in laying down his road between Lake 
Superior and the e of the Woods. At least two 
other parallel series of waters are known to exist, 
one on each side of that route, whilst imme- 
diately south of the back of the Pacific Railway, is 
another, which the contractors found most service- 
able for the transportation of their materials 
and supplies, at least as far east as Wabigoon. 
This beautiful sheet of water gave them a naviga- 
tion of at least twenty miles in the direction of the 
railway, not more than a mile or so from the works, 
and separated from it by a portage of only seven 
miles, was a still larger sheet of water, Eagle Lake. 
At the east end of this, stands a Hudson’s Bay 
Company’s fort, which excepting two other build- 
ings belonging to the same company, was, a few 
years since, the only permanent habitation in thou- 
sands of square leagues of the rocky desolation 
surrounding it. Each of these lakes empties to the 
north by rivers of the same names as the lakes, 
which ultimately unite and form a tributary of the 
English River, that in its turn runs into the 
Winnepeg. Eagle Lake joins Vermilion Lake, 
which again comes within two miles of a prolonga- 
tion of the Lake of the Woods. Thus for 100 miles 
from Rat Portage to Wabigoon, the railway was 
parallel to a water communication that was an im- 
mense assistance to the work, and in fact without 
which it would have been impossible to have com- 
pleted it in anything like the time actually occupied 
in its construction. 

The Lake of the Woods is the largest body of 
water in the district drained by the Winnepeg 
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River. It is 400 miles round by the canoe route, 
and is so broken up by projecting peninsulas that 
it seems like three lakes connected together by 
broad estuaries and on one level. From south to 
north its extreme length is 75 miles, and in some 
places it is fully 50 miles wide, with an average of 
from 25 to 30 miles. Across from the mouth of 
Rainy River to Rat Portage, is 72 miles by the 
steamer route, and it is 150 miles from Alberton, 
the settlement round the falls of Rainy River, 
from which there is uninterrupted navigation for a 
large-sized steamer. The northern and eastern 
portion of the Lake of the Woods is so full of 
islands that the Boundary Commissioners in 1826 
gave up the interminable work of counting and 
mapping them. The lake receives the drainage of 
not less than 33,600 square miles, or nearly 
22,000,000 acres, and its height above Lake Winne- 
peg, into which it discharges through the Winnepeg 
River, is 349 ft. Its elevation above the sea is 
given in the last map recently published by the 
Geographical Survey, at 1062 ft. above the sea, or 
460 ft. above Lake Superior. Although the district 
passed through by the Pacific Railway is almost 
wholly in the Laurentian series of rocks, granite, 
and gneiss, this lake appears to lie almost entirely 
ina hollow of the superimposed Huronian rocks, and 
the only two large exposures of granite are at the 
extreme north, where the railway passes through 
both of them. The scenery amongst the islands is 
of the most lovely description, and presents every 
variety of bare precipitous rock, abrupt timbered 
hills, gentle wooded slopes, and open grassy areas. 
Some of the islands are heavily timbered, whilst 
others have been devastated by fire, and often a 
vigorous young undergrowth of adifferent kind of tree 
flourishes under the blackened trunks of branchless 
pines. The lake abounds in fish of different de- 
scriptions, and it has the reputation of being a very 
healthy place, where fever and ague are unknown, 
where the air is singularly pure, and the water 
delightfully fresh and limpid. The main _busi- 
ness, and one which appears to be capable of ex- 
tension, is the lumbering, and several large saw- 
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mills have been erected at Rat Portage and its 
vicinity to take advantage of the water power 
there to convert this timber into marketable 
dimensions. The lake formerly discharged the 
overflow of its waters through several breaks in 
the rocky barrier at its foot, into a bay of the Winne- 
peg River, but the railway works have stopped up 
all these but two, about 10 miles apart, each of 
which is crossed by an iron bridge of over 200 ft. 
span. The one immediately at the portage crosses 
the river, where there is a fall of nearly 18 ft., im- 
mediately below the bridge ; the other one is more 
a rapid than a fall. Rat Portage itself was origi- 
nally only a Hudson’s Bay post, situated on a bay 
of the lake where the breadth of the rocky barrier 
was only 300 yards between the lake and the river, 
and there was no other habitation, only four or five 
years since, for miles round. The valuable water 
privilege and the abundance of pine timber round 
the lake, attracted attention to this locality, and the 
supply of building materials and railway ties to the 
treeless prairies of the west, renders this a most ines- 
timable advantage to the operations that have been 
suddenly called into existence on the Red River. 
In the fall of 1879 the Keewatin Mill Company 
erected what is still the largest mill in the north-west, 
three miles west of Rat Portage along the railway. 
A channel was formed for the passage of the water 
from the lake into a pond, at the outlet of which 
the mills were placed close to the line, and the 
water, after driving the five turbine wheels, falls 
into Darlington Bay of the Winnepeg River. A 
gate at the outlet of the lake keeps the water under 
perfect control, and in the winter or for repairs, 
shuts it off altogether. There is always a fall of 
18 ft. and the capacity of the mill is 80,000 ft. of 
sawn lumber per day, 90,000 shingles for roofing, 
and 35,000 lathes, and they expect shortly to double 
this quantity. They have an excellent piling 
ground contiguous to the railway and every facility 
for a large business. Besides the lumber there has 
been, on several occasions, considerable excitement 
about extensive discoveries of the precious metals 
on the islands in the lake. In 1879 a specimen 
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from Bay Island was analysed at the office of the 
Geological Survey, and found to contain 37 oz. of 
gold and 1.4 oz. of silver to the ton of 2000 lb. 
Specimens of copper pyrites, of galena, and of 
magnetic iron, all from the northern division of the 
Lake of the Woods, have been found, but except- 
ing a few openings in search of gold, no regular 
mining operations are now going on. A soapstone 
of considerable economic value has been found in 
several localities, and the Indians formerly came 
all the way from Minnesota and other western 
states to Pipestone Point to obtain the material for 
making their pipes. It is supposed that coal or 
lignite exists between the lake and the Red River 
Valley, and that the indurated asphalte, which is 
known in New Brunswick as Albertite, is also to 
be found here, but from one cause or another, prin- 
cipally from want of capital among the explorers, 
mining makes but a poor headway. 

A short distance west of the village of Rat 
Portage the line crosses what is now known as 
Tunnel Island, by a short tunnel cut through the 
solid granite ; this is followed by a heavy rock 
cutting 33 ft. deep, and then follows a long 
embankment 45 ft. in height. Between Ostersund 
and Kalmar, 308 and 320 miles from Port Arthur, 
occurs Lake Deception, several of the arms or bays 
of which were to be crossed by embankments. 
These places were at first trestled, so that the rails 
might be laid to other points in advance. One of 
these places was 1000 ft. across and 69 ft. deep, and 
it required exactly three times the quantity of 
material to fill it than was expected. Two miles 
west of this was an embankment, which took nearly 
three years of steady work to fill, yet it is appa- 
rently only 700 ft. long and 34 ft. deep. The whole 
of the 37 miles to Cross Lake was of this descrip- 
tion, and the worst place of all was where the line 
crossed an arm of that lake. The embankment 
was estimated to require 180,000 cubic yards, 
making a liberal allowance for all the usual contin- 
gencies, but it was not completed under three 
years, nor until 500,000 yards, principally of 
rock, had been deposited. It was these deceptive 
embankments that occupied the time, and com- 
pletely upset the estimates of the cost. Besides 
the places mentioned, the big trestle at Rat Portage 
required 200,000 yards ; the three embankments at 
Rossland took 410,000 yards; Fawcett’s Lake 
300,000 yards (the estimate was 50,000 yards) ; 
Moose Lake, 200,000 yards ; Trout Lake, 800 ft. 
long, partly in 80 ft. of water, swallowed 400,000 
yards ; and just east of this lake, a little swamp 
took 300,000 yards; Viaduct Lake, 800 ft. wide, 
60 ft. deep, and where the grade is 35 ft. above the 
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water, required, before it was stable, 500,000 yards ; 
whilst four small lakes near the summit east of Rat 
Portage swallowed amongst them 1,000,000 yards 
of rock and gravel, much of which had to be blasted 
from the adjoining granite cliffs. 

It was to Cross Lake, 75 miles from Selkirk, that 
the first contract for the construction of this section 
was let, and to Telford, the next station, four miles 
west, that the line was first opened by the present 
Pacific Company. At Whitemouth, 30 miles west 
from this, and 369 miles from Port Arthur, the 
rocky character of the country begins to change, 
and as the line approaches the Red River the rocks 
and swamps gradually disappear, and the deep red 
marly soil of the prairies begins to predominate. 
The line strikes the Red River at Selkirk, 408 
miles from Port Arthur. The distance, as first 
laid out, was two miles longer, but subsequent 
surveys shortened it. It was here, as originally 
intended, that the main line was to cross the Red 
River, and in consequence of this the line west of 
the Red River was laid out originally through 
Stonewall, and so forward to Portage la Prairie. 
One of the difficulties that this valley labours under, 
and which is invariably the case where a river 
frozen in the winter, runs in a northerly direction, 
is the liability to floods, which in the spring time 
are sure to occur when the southern upper part of 
the river is free from ice and the snow is rapidly 
melting there, whilst the lower north end remains 
fast frozen in its winter bondage. Every twelve or 
twenty years such a catastrophe occurs here, and 
the whole country for miles becomes one vast lake. 
To avoid this, Selkirk, 20 miles north of Winnepeg, 
was selected as the original crossing, and it had the 
additional advantage of being the natural shipping 
port for Lake Winnepeg, from which vessels can 
always reach Selkirk, whilst the rapids above this 
point prevent any further navigation from the lake 
up the river. The rapid expansion of Winnepeg 
and its suddenly becoming the size and importance 
that it is, upset these probably correct calculations 
as to the proper place for the bridge, and now that 
the rails have been taken up beyond Stonewall, 
going west, and Winnepeg has become a great rail- 
way centre, it is not likely that the present arrange- 
ment, by which the through traffic passes through 
the great city, will ever be disturbed. Turning 
south, therefore, from Selkirk, the trains run for 
20 miles along the east bank of the river to Winne- 
peg Junction, where, joining the line from the 
south, from St. Paul and Chicago, over a sharp 
curve to the west, they pass together across the 
Red River and enter the new city of Winnepeg, the 
Fort Garry of yesterday, the Selkirk settlement of 
a few years before. 

On the morning of Tuesday, August 23, 1870, 
Colonel Wolseley, with a detachment of the 60th 
Rifles, entered Fort Garry, which Riel and O’Do- 
noghue had quitted only a few minutes before, 
thus barely escaping capture. This was the closing 
scene of the Red River rebellion, and from 
that day the village, the town, and the city of 
Winnepeg dates its start in life. Fort Garry was the 
head-quarters of the Hudson’s Bay Company, the 
residence of the governor, and had lately grown 
into something like a village, from the fact that 
several independent merchants had taken up their 
abode there, and ‘as fur traders were doing a very 
similar business to that hitherto monopolised by the 
company. The angle formed by the junction of the 
Assiniboine and Red Rivers had always been the 
centre of any business that had to be done, since 
the long past days when Verandrye built the little 
Fort Rouge there, and here these merchants, who 
had come overland from the United States, were 
located, and were making on the whole a fair 
living. The place itself was only a very humble 
start for a village, not over 12 or 14 houses, 100 
people, and 27 buildings of all kinds, formed the 
town, straggling without any pretension to regu- 
larity along what could scarcely be called a road. 
There was a public-house, and even an assembly 
room built over a store ; there wasa small mill, and 
a stillsmaller church, but there was no public con- 
veyance toor from it, no stage nor express, and 
only one little steamer belonging to the Hudson’s 
Bay Company, and occupied exclusively with their 
business ; there was no bank, no insurance, no post- 
office, no lawyer, and only one doctor, no taxes and 
no money, excepting the Hudson’s Bay Company’s 
notes. The steamer known as the International used 
to make two or three trips up the river during the 
summer, but as she would not carry freight for the 
other traders, they were compelled to transport all 





their goods by ox teams from St. Cloud in Minne- 
sota, across the prairies, a route not altogether 
economical or even safe, for as late as 1862 there 
had been a general uprising of the Sioux Indians, 
the ‘‘ tigers of the plains,” who had murdered over 
1500 settlers in the State of Minnesota, and effec- 
tually closed for the time the route of the Red 
River through that State. After the disappearance 
of Mr. Riel the fall brigade of carts was sent off as 
usual to St. Cloud, and as it subsequently proved 
this 1870 overland trip was the last that was ever 
made or was necessary. 

On the 2nd of September, Governor Archibald, 
the first governor of the new province, arrived at Fort 
Garry, and the next day the 60th Rifles started 
homeward. The elections for the first Parliament 
of the province took place before the end of the 
year, the first local cabinet was chosen January 12, 
1871, and the House of Assembly opened March 15. 
The town of Winnepeg was not yet incorporated, 
but the population round Fort Garry was included 
in the district of St. John, the joint number of 
inhabitants, including the new oftice holders from 
Canada, to inaugurate the Government being 215 
persons. The business of the place now began to 
settledown. On the opening of navigation Messrs. 
Hill, of St. Paul, put a regular passenger steamer on 
the river ; this was the forerunner, afterwards, of 
the Kittson line, which in a short time became a 
very serious monopoly, and in 1876 included seven 
regular steamers. Inthe fall of 1871, however, the 
fair prospects of everything were again clouded by 
the intelligence of the organisation of a Fenian 
raid on a large scale, preparing to swoop down upon 
the unprotected and isolated country. Again a de- 
tachment of soldiers was hurried from Canada, and 
by their promptitude and unexpected appearance 
saved the village from injury and perhaps destruc- 
tion. By the close of 1871 there was a population 
of 700, and in another year it grew to 1500. Muni- 
cipal incorporation now became necessary, and one 
of the Bills passed by the Local House in the short 
session between the 4th and the 8th of November, 
1873, was for the incorporation of the town of 
Winnepeg. After this, the year appropriately 
wound up by a fire, which burnt up the little there 
was, excepting the charter, not sparing the Par- 
liament buildings which had just been completed. 
But the civic incorporation held good, and on the 
29th of December, immediately after the fire, the 
elections of the town officers were held ; the first 
mayor was returned for office on the 5th of 
January, 1874, and on the 19th the first council 
was held in a temporary shanty. In seven 
years from its first rude start as a hamlet, and 
in less than three after the fire, the place had 
jumped up from a few scarcely habitable houses, 
with a population of 150 people, toa well-built town 
of 6000 souls. 

On the 6th of August, 1877, Lord Dufferin and 
his lady arrived, and to his fervid eloquence is 
largely due the knowledge that the world outside 
soon had of the new metropolis of the prairies that 
had so recently sprung into existence. During 
Lord Dufferin’s visit to Winnepeg he drove the 
first spike to fasten the rails on what is now the 
Emerson branch of the Canadian Pacific Railway, 
and eighteen months afterwards a general holiday 
was proclaimed, when on the 3rd of December, 
1878, the last spike was driven and the line was 
after a fashion, declared open for business. No 
sooner was this communication open than there was 
a tremendous appreciation in the value of real 
estate, and all the original proprietors who had held 
on to their land to this time, became suddenly very 
wealthy. This boom in real estate continued for 
the next two or three years, during which time 
land increased in value millions of pounds sterling,- 
and an immense capital was practically created, 
all of which is still paying from 10 to 12 per cent. 
upon this new valuation. Take as an instance 
Main-street, the principal street in the city, which 
thirteen or fourteen years since was scarcely a 
decent trail for an oxcart, and the whole of which 
would have been eagerly sold for 1000 dols. It 
is now a broad, well-built street 150 ft. wide and a 
mile and a quarter long, running from the railway 
station south to Fort Garry. On both sides there 
is a frontage of about 12,000 ft., every foot of 
which is worth from 250 dols. to 1000 dols. per foot 
frontage ; taking the average at 500 dols., which is 
based upon the records of actual sales, the value of 
the frontage of this street is now 6,000,000 dols., 
the whole of which is paying good interest and is 
so much capital created in a dozen years. The 





population has been at the end of the following 
years in round numbers : 


ce ge ee 150 
MR rege ek ee 7 
ME ICES ch. ie 1,500 
1873 2.500 
1874 3,500 
1875 4,500 
1876 5,500 
1877 6,000 
1878 6,500 
1879 7,000 
1880 8,000 
ee aa 
Pea 
1883 25,000 


The highest price that has been paid for land as 
far as known, was for a lot on the corner of Main 
and Thistle-street, a gore-shaped piete having a 
frontage on Main-street of 18 ft. and a depth on 
Thistle-street of 100 ft. The price was 35,000 dols., 
or 1944 dols. per foot frontage. In 1882 the Knox 
Church, a Presbyterian establishment, was sold by 
auction. A year before the trustees would gladly 
have taken 75,000 dols. for the property, but it 
went by auction for 126,000 dols., the lot being 
122 ft. on Portage-avenue by 246 ft. on Fort-street. 
Another body of Christians, the Methodists, are 
embarrassed by the wealth realised on their real 
estate transactions. About ten years since the 
Hudson’s Bay Company gave them an acre of land, 
as a site for the first Methodist church. The pastor 
selected his acre so judiciously that he has a frontage 
on Main-street of 420 ft. In 1880 the congrega- 
tion converted their church into shops, which now 
rent for 3500 dols. a year, their land being worth 
at least 120,000 dols. In 1879 they purchased 
another site on Notre-Dame-street for 4000 dols. 
and this is now worth 30,000 dols. The church, 
meantime, meets for worship in the drill sheds, and 
if they continue to put up with the cold and the 
inconvenience and are equally fortunate in their 
other ventures, they may soon put up an ecclesiastic 
building that shall be worthy of their large sec- 
tarian position as the third religious body in the 
country, and at the same time be a fitting temple 
for the Chicago of the north-west. 

Winnepeg was at first very badly off for building 
materials, the cost of procuring any description of 
lumber was enormous, and the quality was very 
poor. There was really no seasoned timber to be 
had, and until the railway was opened to the States 
and to Rat Portage, this want, coupled with the 
enormous price of wages, made everything in the 
building line very expensive. This is now altered, 
the Lake of the Woods supplies the greater part of 
the lumber, and sawmills on Winnepeg Lake and 
other points keep the figures in moderation ; bricks 
of avery fair quality are made from the clay of the 
prairies, and the Stonewall Branch brings in an ex- 
cellent limestone, of which most of the new buildings 
are principally constructed. This building stone is 
harder and whiter than the general run of lime- 
stones, and lies on laminated beds from 4 in. to 
2 ft. in thickness; it dresses well, and when cut 
makes a very pretty relief for a brick building, or 
even for a front of the same stone that is undressed. 

The ground all round Winnepeg is perfectly flat, 
there is no eminence in or around the city; the 
only rising ground is to the north, where Stony 
Mountain, the upheaval of the bed of limestone 
referred to, forms the horizon to this side-—all round, 
besides this, the prairie stretches. The best view 
is from the top of the City Hall, and the atmo- 
sphere is so clear that the view seems boundless. 
The Penitentiary buildings on Stony Mountain, 14 
miles off, are perfectly distinct. Immediately to 
the east, across the Red River, St. Boniface 
Cathedral, the Bishop’s Palace, and the extensive 
new College of St. Boniface towering up from the 
trees that surround it, are marked objects, whilst a 
line of wood sweeping south and then away to the 
west, marks the course of the Assiniboine River. 
Besides the Catholic College of St. Boniface across 
the river there are two other colleges within the 
city limits of Winnepeg, that is on the west side, 
St. John’s and Manitoba, the former of which has 
long been under the care of the scholarly Bishop 
Mackray. Manitoba College has recently secured 
new buildings. In 1881 they bought a site in the out- 
skirts of the city for 6000 dols., which six months 
afterwards was worth 18,000 dols. On this site, 44 
acres, they built what is intended to be a wing of 
the college, as it is to be, at a cost of 41,000 dols., 
towards which they had 11,000 dols. as the pro- 
ceeds of their former property, and 12,000 dols, 
subscribed by the citizens. The three denomina- 
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tional colleges co-operate in university work with- 
out friction or jealousy, and Manitoba is entitled 
to boast that in no other province of the Dominion 
is there so complete an organisation of higher edu- 
cation and at so little expense to the province ; 
whilst at the same time the different religious bodies 
are brought into friendly relations with each other. 
As these three colleges belong respectively to the 
Catholic, Episcopal, and Presbyterian bodies, it is 
not unlikely that the Methodists, which are nume- 
rically stronger than the last of these, may soon 
organise a fourth college, and when they do the 
system is so elastic that they, or any other body, can 
come into fraternity on the same footing as the 
others. A liberal provision in the shape of two 
sections of land in every township has been set 
aside for educational purposes, but so far this has 
scarcely extended beyond the common schools, 
the high schools and colleges having been pro- 
vided for by the denominations, each of the col- 
leges having had a high school affiliated with it. 
It is now proposed to make these high schools 
public, supported out of the school funds, and thus 
on the colleges free to attend to their proper 
work. 

As the Canadian Pacific has no less than six radia- 
ting lines from Winnepeg the station accommodation 
required is considerable, and their new buildings 
erected in the fall of 1882 are on a large scale ; but 
the business has so far exceeded expectations that 
they will probably before long require still further 
extension. The passenger station is really a 
splendid building, 210 ft. long by 55 ft. wide and 
two and a half stories in height. It is of pressed 
brick with cut stone facings, and is surrounded with 
a verandah. On the ground floor are the general 
waiting-room, 61 ft. by 53 ft., and aladies’ waiting- 
room, 30 ft. by 53 ft., with an octagonal ticket 
office between, express office, baggage room, and 
baggage master’s office ; the ceilings of all being 16 ft. 
in height and each room containing all the usual 
conveniences. Over these are twenty oflices for the 
different departments, with a hall down the centre 
12 ft. high and 12 ft. wide. In the upper floor are 
four offices, with lumber and store rooms. The old 
passenger station adjoining, has been converted 
into refreshment rooms, kitchens, &c. The round- 
house for the locomotives is also of brick and 
stone 150 ft. in diameter; it contains 36 stalls for 
the engines, and is covered with aniron roof. The 
turntable in the centre, to which the roads converge, 
is 56 ft. in diameter. On the west side and attached 
to it, is the machine shop in the shape of the letter L; 
the short face adjoining the round-house is 200 ft. 
long by 60 ft. wide, whilst the long arm is 300 ft. 
long and 60 ft. wide. The engine stack is 100 ft. 
high and 20 ft. square at the bottom, forming in 
this flat country a very noticeable object. The 
water used in this department is supplied by an 
artesian well 75 ft. deep, which is capable of 
throwing a 5in. stream of water 4 ft. above the 
ground. The passenger station cost 100,000 dols., 
and the building for the locomotive department 
275,000 dols. The whole are lit by electricity 
generated in the engine-room. In the freight de- 
partment, and altogether about the station, are 23 
miles of sidings. 








TANGYE’S GOVERNOR. 

On page 541 will be found illustrations of a new 
form of engine governor, recently patented by Messrs. 
Tangye, Jefferiss, and Williams, and which is , being 
manufactured by Messrs. Tangyes, Limited, of Corn- 
wall Works, Soho. Fig. 1 is a side elevation partly 
in section, Fig. 2 is a front elevation, also partly in 
section, and Fig. 3 is an enlarged sectional elevation 
of the upper part of the apparatus, whilst a general 
perspective view is given in Fig. 4. The action of 
the pendulums effects the opening and closing of an 
equilibrium valve h. The spring a (Fig. 3) acts asa 
counterbalance, so as to allow increased velocity to 
the governor balls, and is brought into tension when 
acted upon. It is inclosed in a steel chamber, as 
shown in Fig. 3, and to this chamber the arms are con- 
nected by thin steel strips, which, when working, 
bend round the arcs c forged on the top ends of the 
pendulums. In this way the spindle d, which is con- 
nected by the coupling e to the lever /, is raised and 
lowered, a small link carrying the movement through 
the lever g to the spindle of the equilibrium valve h. 
This, it will be seen, is hung eccentrically, instead of 
concentrically, and when open will allow of the passage 
of the steam along the greater part of its circumference 
and on both sides. It is apparent therefore that a 


very slight movement of the valve is sufficient to 
govern the engine. 


The valve being in equilibrium 








there is no fear of it sticking, and the cover j can 
easily be removed to allow of examination. On the 
bearing surface of the revolving part of the governor 
there is a steel ring running in a bath of oil, a small 
chamber being cast in the top of the frame for the 
purpose, The part of the apparatus on which the 
pulley is mounted, and which is shown in Fig. 3, 
can be turned round so as to suit any positien of the 
driving belt. A regulating nut K is provided for 
altering the tension of the spring a so as to increase 
or decrease the speed of the engine ; this of course is 
only available when the engine is not in motion. For 
separate adjustment, while the engine is running, a 
speeder / (Fig. 2) can be provided. This governor has 
been designed with a special view to use on engines 
working dynamos, lace and printing machines, carpet 
looms, sawmills, and other positions wherein engines 
require delicate adjustment, or the load is likely to be 
quickly varied. Messrs. Tangye supply the governor 
with or without the stop valve, and if required an 
arrangement for closing the equilibrium valve can be 
applied. All the wearing parts have large surfaces 
and special attention has been paid to the important 
question of lubrication. 


JOHNSON’S BRICKMAKING AND PRESSING 
MACHINES. 

Amonc the machines now on view at the Wolver- 
hampton Exhibition is a very efficient brickmaking 
machine, the invention of Mr. W. Johnson, of Queen’s- 
road, Leeds. Mr. Johnson is one of the largest brick- 
makers in Yorkshire, and therefore has had special 
opportunities of studying and meeting the wants of the 
trade. In designing the machine in question, and also 
the brick-pressing machine, which, although not at the 
Exhibition, is also illustrated on page 548, his object 
has been to reduce the excessive wear and tear and 
the multiplicity of parts which has hitherto been the 
failing of machinery of this class, and to produce a 
plant that could be driven by a moderate amount of 
power and besold at a reasonable price. The apparatus 
has been thoroughly tested by the inventor at his own 
works, and has proved most satisfactory, both as to the 
quality of the bricks turned out, and as to economy in 
working. It will manufacture any kind of clay that can 
be ground in an edge runner, and requires but little skill 
or attention on the part of the workmen. 

Referring to the engravings, Figs. 1, 2, and 3 illus- 
trate the brickmaking machine, and Figs. 4, 5, and 6 
the pressing machine. Commencing with the former 
it will be seen that it is provided with a hopper, into 
which the ground clay is delivered. The bottom of 
this hopper constitutes a feed box, one side of which is 
formed by a die cylinder, which rotates intermittently. 
By the action of this cylinder the clay is kept in con- 
tinual agitation, and is prevented from sticking or clog- 
ging. Within the feed box there works a reciprocating 
ram, which at each forward stroke forces a portion of the 
clay into a die or mould in the cylinder. The action 
of filling one mould propels the previously formed 
brick out of the diametrically opposite mould of the 
cylinder, and delivers it on to a table. The ram is 
worked from a crank, and is soarranged that its stroke 
can be regulated to give the exact pressure that is 
required according to the nature of the clay under 
treatment. The crankshaft is driven by a spurwheel 
and pinion from the first motion shaft, upon which are 
the pulleys which receive the belt from the engine. 
The mould cylinder is rotated intermittently by an 
arm worked by a crank-pin on the outside of the main 
spurwheel. The other end of the arm operates a kind 
of ratchet wheel, consisting of a pair of discs, between 
which it rests, and four studs or pegs. For each revo- 
lution of the crankshaft the cylinder is turned one- 
fourth of a revolution. 

The machine is capable of turiting out perfectly sound 
bricks at the rate of 1000 per hour, either in a semi-dry 
or semi-plastic state. 

Figs. 4, 5, and 6 show the brick-pressing and 
briquette machine. It is adapted both for ordinary 
building facing bricks, and for white and coloured 
glazed bricks, and will finish them at the rate of 
1000 per hour. The crankshaft, which is driven by 
a spurwheel and pinion, operates through a connecting 
rod the main beam, the shorter end of which works the 
die. By this arrangement a very great pressure is 
obtained in the simplest manner and with the minimum 
of friction. The pressed brick is raised from the die 
by a plunger worked from a cam on the crankshaft, and 
is then pushed forward by an arm operated by an 
eccentric on the same shaft. 

The same machine, with slight modifications, is ap- 
plicable to the manufacture of patent fuel. 











ELECTRIC LIGHTING NOTES. 

A part of the works of Mr. James Clay, woollen 
manufacturer, of Leeds, has just been lighted bya 
an consisting of a Crompton-Biirgin dynamo and 36 

wan 20-candle lamps. 


Messrs, J. H. Holmes and Co., electric light en- 


gineers, Newcastle-on-Tyne, have recently completed 
a very successful installation on the Royal Dane, a 
new steamer belonging to the Tyne Steam Shipping 
Company, and engaged in the passenger and cargo 
trade between the Tyne and London. Forty of 
Swan’s incandescence lamps are used in the vessel, 
each of 20-candle power ; and, in addition, there are 
two clusters of 50-candle lamps, six in each, for 
deck use. Power is obtained from a 4-horse vertical 
Tangye engine having one of Pickering’s special 
governors. It has a grooved flywheel from which 
the power is transmitted by Raworth’s endless 
rope transmission to a 40-light dynamo, one of 
Siemens’ SD, machines, which makes in ordinary 
practice, about 1400 revolutions per minute. The 
dynamo can be moved away from the engine by two 
screws to tighten the rope. The fittings employed are 
all specially designed for ships’ use, and the lamps 
— four in number—used in the engine-room are of the 
ortable order, For taking in and discharging cargo 
y night the two cluster lights are brought into opera- 
tion. Each cluster is placed in a conical lantern, hung 
in the rigging over a hatchway, and illuminates both 
the hold and the barges lying alongside. The installa- 
tion has worked most satisfactorily during the three 
or four voyages which the Royal Dane has made to and 
from the Thames, 





The electric light for domestic purposes has hitherto 
made very little progress in Scotland, notwithstanding 
the example set by Sir William Thomson about three 
years ago. Now, however, a very interesting installa- 
tion has just been completed at Lindon Park, near 
Hawick, the residence of Mr. Walter Laing. The 
grounds within which the residence is situated, are 
traversed by a small stream, which is a feeder of the 
Teviot, and that has been taken advantage of to obtain 
the power for producing the current. The number of 
lights required were estimated to absorb about eight 
horse-power, which was more than could be obtained 
directly from the stream in dry weather. It was de- 
termined therefore to construct a reservoir in the bed 
of the rivulet, in the shape of a small lake of about an 
acre in extent. The stream may be depended upon 
to give in the driest weather a minimum of 80 cubic 
feet of water per minute, which, being stored in the 
reservoir during the day, is found to be more than 
sufficient for working the turbine, which requires 270 
cubic feet of water per minute with a fall of about 
18 ft. It is connected by means of a short belt 
with a Siemens self-regulating dynamo, capable of 
supplying the requisite current to 70 Swan incan- 
descence lamps of 16-candle power each. Altogether, 
however, about 100 lamps have been fitted up, and of 
those 70 can be worked at once, and all or any can 
be turned on or off at pleasure. In most cases the 
lamps are of 16-candle power, but a few of them 
have twice that lighting power. About 80 lamps are 
distributed through the house, no other kind of light 
being provided for. Swan lamps are fitted up in the 
stables, and there are twelve outside in the avenue, all 
of which are controlled by means of one switch near the 
hall door, and can either be lighted or extinguished at 
pleasure, The distance of the turbine and dynamo 
from the house is about 350 yards, and that from the 
house to the lodge about 400 yards, so that a circuit 
approaching a mile in length must be traversed by 
the electric current in reaching the furthest lamp. 
Neither turbine nor dynamo requires much attention, 
practically all that is necessary being to turn on the 
sluice valve which admits the water to the turbine 
when the lights are needed. For stopping the turbine 
at night, when the lights are no longer required, a 
simple electrical arrangement has been designed by 
means of which the sluice valve can be closed from 
house. Messrs Edmundson and Co., Great George- 
street, Westminster, carried out the electrical por- 
tion of the work connected with this somewhat novel 
installation. 








DRAINAGE IN LINCOLNSHIRE.—Her Majesty’s Commis- 
sioners of Sewers for the county of Lincoln have decided 
to carry out the works recommended by Mr. Evelyn 
Williams, C.E., for improving the drainage of the low 
lands in Winthorpe, Burgh, Croft, and Skegness, into 
Wainfleet Haven. 





PainTING STEEL Cruisers.—The Government of the 
United States is making experiments to ascertain the best 
kind of paint for the bottoms of some new steel cruisers. 
It is desired to get, if possible, a paint which shall protect 
the bottoms of iron and steel vessels as thoroughly from bar- 
nacles and grass, as copper sheathing protects the bottoms 
of wooden vessels. his degree of success is scarcely 
expected, but an approach to it is hoped for. Plates of 
iron have been sunk in the water at Key West and at 
Portsmouth, New Hampshire, painted with three dif- 
ferent kinds of paint. They are lowered into the water 
from a scow so that they shall not touch the bottom. 
When they have been down for several months they will 
be taken up and examined, and the paint which appears 
to be most nearly anti-fouling will be used for the 





cruisers, 
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AYRTON AND PERRY’S NEW AMMETER. | 








In one form of the electrical measuring instruments | 








devised by Messrs. Ayrton and Perry, and known as 
ammeters and voltmeters, the small angular motion of 


























the essential organs was magnified by means of a wheel 
and pinion in order to give readable deflections of the 
index. But although the wheels and pinions were 
made by a good watchmaker, yet the friction involved | 
was such as to induce the authors to abandon this 
arrangement in favour of a new plan, in which a very 
slight movement is magnified many times without the | 
aid of levers, wheels, or racks. In searching for an im- | 
proved method it occurred to them whether it would 
not be possible to make a spiral spring of such a | 
nature that, for a comparatively small axial motion of | 
its ends, increasing or decreasing its length, there 
should be a considerable rotation of one end relatively 
to the other. With sucha multiplying device no error 
could be introduced by wear and tear, or by the bad 
fitting of joints, and the temperature correction would 
be merely one affecting the rigidity of the material of 
the spring, and not such as has to be applied in con- 
sequence of the contractions and expansions of the 
various parts of an ordinary magnifying apparatus. 

A theoretical investigation of the strains induced in | 
a spiral spring by an axial force tending to lengthen | ——_____________ ss 
it, showed that it would tend to coil or uncoil accord- | and bent so that the flat side of the strip touches 
ing to the section of the wire of which it was formed. | the cylinder on which the wire is coiled, as shown in 











With a spring of round wire, in which the spires | Fig. 3, then the arrangement is such that the bending | 


make an angle of 45 deg. witha plane perpendicular | jg greater than the twist, and the spring is coiled by 
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an axial force, 








If the edge of the strip lies against | 
. | the cylinder, as in Fig. 4, an axial force will cause a | and Perry have succeeded in making ammeters and 

to the axis, the total rotation will be positive, that is | positive rotation, as with around wire. The difficulty 

in the direction of coiling, for an axial force applied | of manufacturing this latter form of spring, however, 


so as to lengthen the spring. If the wire be flattened | prevents its use, and for practical reasons it is ob- 


























| viously more convenient to employ thin strips of 


rectangular section, wound so that the edges of the 
consecutive spires nearly touch each other, and lie at 
an angle of 45 deg. 


FIG] 3. FIG, 4. 











By the employment of these springs Messrs. Ayrton 


voltmeters, in which the pointer moves over, in some 
cases, as much as 270 deg. of the scale, instead of only 
50 deg., which is all that can be obtained by ordinary 
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galvanometers. One form of theinstrument is shown in 
perspectivein Fig. 1, and in section in Fig. 2. In these 
views A A isa thin hollow tubeof charcoal iron attached 
at its lower end to a cross-piece G, guided at the bottom 
as shown. To this piece G there is attached the lower 
end of a spring, of the form above described, of silver 
or hard phosphor-bronze. The upper end is attached 
rigidly by a thin rod to the glass top of the instru- 
ment, which is itself Satan to the framing. This 
rod also serves as a guide to the top of the iron 
tube. In the space F Fa solenoid is wound of wire, 
or strip, the ends of which are connected to the two 
terminals of the instrument. Hence, when a current is 
passed through the wire the iron tube is sucked into 
the solenoid, and its lower end G, to which the spring 
is attached, receives a large rotary motion, which is 
communicated directly to the pointer attached to the 
top of the iron tube. Parallax, in taking readings, is 
avoided by the horizontal scale being on looking-glass, 
in the well-known way. 

By making the iron tube A A very thin, so that it 
is magnetically saturated for a comparatively weak 
current, by arranging it so that it projects into the 
solenoid a fixed distance which has been carefully de- 
termined by experiment, and by constructing the 
spring in conformity with the conditions worked out 
by a mathematical investigation of the stresses to 
which it is subject, so as to cain a large rotation with 
a minimum stress, and with not too much axial motion 
of the free end of the spring, it is possible to obtain de- 
flections, up to 270 deg., directly proportional to the 
current, and without any permanent set being given 
to the spring. Equal divisions of the scale correspond 
with — additions to the strength of the current, 
except close to zero, and for this reason the instruments 
are not graduated within 5 deg. of the zero point. 

When the apparatus is to be used close to a dynamo 
machine or electromotor in motion, a special construc- 
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tion is adopted, which is to a great extent shielded 
from external magnetic influence. The tube on which 
the solenoid is wound is of charcoal iron for about two- 
thirds or three-quarters of its length from the top 
downwards, and of brass for the remainder. The wire 
coil is also surrounded with an iron tube, and has 
iron ends. When a current is sent through the instru- 
ment an intense magnetic field is formed along the 
brass ey of the internal tube, its two ends becoming 
the poles of an electro-magnet. The tube A Ais made 
very short, and is situated about the junction of the 
brass and iron parts of the internal tube of the solenoid. 
The spiral spring is made of extremely thin hard steel, 
and is fixed at its upper end in a bush fitted into the 
tube of the pt The spindle is attached to the 
lower end of the spring, and poe centrally up to 
carry the index at its higher end. When a current is 
passed through the instrument the iron tube A is 
attracted downwards, causing a rotation of the spring 
and the pointer. By means of an adjustable piece of 
iron in the bottom of the brass tube the sensibility of 
the apparatus can be varied so as to make each division 
of the scale correspond to one ampére of current, or one 
volt difference of potential. 








PNEUMATIC POWER HAMMER. 

Onthe opposite page we give illustrations of the latest 
form of Longworth’s patent hammer, which is being 
soensieatenelt ies Messrs. W. and J. Player, of Lionel- 
street, Birmingham. A description and illustrations 
of this tool appeared in our issue of May 12, 1882, but 
since that date several improvements have been made 
in the details of construction. Fig. 1 is a general per- 
spective view of a hammer, the head of which works 
horizontally instead of in the usual vertical direction. 
The fulcrum pin has a screw passing through it, on 
which is mounted a handwheel, so that the fulcrum 
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may be shifted whilst the hammer is at work, and 
light or heavy blows be given, as detailed in our former 
notice. This machine has been made for Messrs. Huds- 
well, Clarke, and Co., of Leeds, for cold rivetting. 
It has only a 10 Ib. head, but is capable of closing 
rivets up to 1} in. in diameter. 

Figs. 2, 3, 4, and 5 illustrate in detail a lately 
patented hammer head and a new arrangement for 
working the same with a power-moved fulcrum. Re- 
ferring, firstly, to Fig. 5, we have a sectional elevation 
of the hammer head. This consists of a solid steel 
block bored to receive the piston, which is caused to 
move upwards or downwards by suitable mechanism, 
the arrangement of which is more clearly shown in 
plan in Fig. 4. The piston, by compressing the air 
within the cavity in the block 2, forms an elastic 
cushion which prevents all jar. To prevent wear 
from the thrust, which would otherwise come upon 
the piston and the part in which it works, a square 
bush is provided. This fits the sides of the slots in 
the hammer head. It is secured to the rocking bar 
E (Figs. 2 and 3) by a pin 4, which passes through, 
from side to side of the forked end of the rocking 
bar. The piston 1 has a horizontal slot, and the 
bush 3 fits the slot on the upper and under surfaces, 
but at the sides there is clearance. In this way the 
thrust of the bush cannot be transmitted to the piston 
and cylinder, but comes entirely on the sides of the 
slots in the hammer head asalready stated. Referring 
to Fig. 2, which is a plan of the machine, A A are the 
fast and loose pulleys mounted on the shaft A’. This 
carries on its front end the crank disc B with the crank- 
pin B', On the latter is mounted the trunnion slide C, 
and a similar slide fits on the fulcrum pin D. Through 
these slides the rocking bar E passes. The crank-pin 
in revolving reciprocates the rocking bar and works the 
hammer head. To alter the intensity of the blow the 
hammer is made to rise and fall through a greater or 
less distance as required. The long slot in the fram- 
ing (Fig. 3), which forms a guide for the fulcrum 
pin D, is parallel with the direction of the rocking 
bar E, when the latter is in its lowest position with 
the tool resting on the anvil, and therefore the 
lowest position of the rocking bar and hammer head 
is constant, no matter what position the fulcrum pin D 
may have in the slot F. In this way the same thick- 
ness of material may be operated on, whether a long or 
short stroke be used. It should be noticed that the 
slide C in revolving with the crank-pin also moves 
backwards and forwards along the rocking bar, ap- 

roaching the fulcrum during the down stroke of the 
en and receding from it during the up stroke. 
By this means the velocity of the hammer head is 
considerably accelerated upon the down stroke, causing 
a sharper blow to be given. As already stated the 
fulcrum pin is caused to slide in the slot when a change 
is required in the force of blows, and in Figs. 2 and 3 
an arrangement is shown for effecting this purpose. 
This consists of a screw passing through the fulcrum 
pin D. It is carried in a bearing in the frame and has 
mounted on its end a mitre wheel G geared into a 
similar wheel keyed on to the driving shaft I. On the 
end of the latter are three pulleys, the centre one 
keyed to the shaft whilst the two outer ones are loose. 
Two belts are used for driving, one straight and the 
other crossed. Either belt may be brought on to the 
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fast pulley and so cause the screw to turn in either 
direction, or both belts may be on their respective 
loose pulleys and the screw and fulcrum remain at rest. 
In order to prevent the overrunning of the screw and 


the consequent jamming of the fulcrum at either end 


of the slot, a stop arrangement is provided which 
moves the belts on to the loose pulleys just before the 
fulcrum pin arrives fat the slot ends. Separate stops 
are also provided so that this operation make take 
place at any desired point and so regulate the range of 
force of blow. These arrangements are carried out in 
various forms, either to work by hand, or by the foot 
of the operator. In Figs. 2 and 3 the hammer is ar- 
ranged for bolting toa wall or pillar. The anvil block 
is not shown but can be made of any required form to 
suit different descriptions of work. The illustrations 
are taken from drawings of a hammer of medium size, 
such as is used for ordinary copper work. The hammer 
head and tool weigh 30lb., and the stroke can be 
varied between 2} in. and 13in. It may be worked 
up to 350 blows per minute. In the form shown it has 
been applied for welding up boiler plates in place of 
rivetting them together. During a recent visit we 
paid to Messrs. Player’s we had an opportunity of 
seeing some of these hammers at work. Amongst 
others we saw a forging hammer, in which the mov- 
able fulerum is worked by hand, when the hammer is 
standing. It has been found in practice that for 
most of the ordinary forging for which these tools 
are used, such as drawing down bars, &c., it is not 
necessary to vary the intensity of the blow whilst 
the work is going on, and by using the hand gear 
alone simplicity is gained. Another hammer was de- 
signed for planishing copper up to 1} in. thick. It 
is arranged for bolting to a wall or column, and is 
fitted with a slotted baseplate, which enables it to be 
raised or lowered bodily to suit different classes of 
work. Another type is arranged for bolting to an 
overhead beam, so as to give a clear ground space. 
This firm has also recently made a larger hammer than 
any of those mentioned. It has a 2 cwt. head anda 
maximum stroke of 2ft. It works up to 150 blows per 
minute. Messrs. Sir W. G. Armstrong, Mitchell, and 
Co. have two of these large hammers at work. 

Messrs. Player have devised an ingenious indicator 
by which the velocity of the blow can be automatically 
recorded at any part of the stroke. Acard is mounted 
on a suitable roller which is rotated in the same way 
as the paper drum of an ordinary steam engine indi- 
eator. On the data so obtained, Professor Robert H. 
Smith, of Mason College, has written a memoir in 
which he investigates the momentum and energy of 
the hammer. From this report, which has been kindly 
placed at our disposal, we make the following quota- 
tions relating to the theoretical investigation, by 
graphic methods, of the motion of the hammer plunger. 
Regarding this, Professor Smith says : 


“Tt is to be noted that the fact that the centre line of 
the lever does not pass through the fulcrum centre and the 
crank-pin centre makes no appreciable difference to the 
motion. The motion is practically the same as if the lever 
lay along the line joining these centres. 

‘© The fulcrum can be shifted into any position through- 
out a range of 15 in. along a slot so placed that the lowest 
position of the plunger is the same, whatever be that of the 
fulcrum. I have taken the fulcrum in three equidistant 
positions at the two extremities of the slot and at its 
middle point. On diagrams 6, 7, and 8 these are marked 
A, B, and C respectively. All the graphic calculations 
for short stroke (A) are shown in Fig. 6: those for mid- 
stroke (B) are contained in Fig. 7; and those for long 
stroke (C) are in Fig. 8. S ; 

‘“‘The graphic construction giving the plunger velocity 
is extremely simple. It is illustrated in the diagram for 
the crank position 15. The whole velocity of the plunger 
may be looked on as the resultant of two components, one 
due to the rotation of the lever round its fulcrum, the 
other due to the sliding of the lever through the sleeve at 
the fulcrum. These two components are at right angles 
to each other, and the direction of resultant velocity is 
vertical. In the construction all three (the two component 
and the resultant velocities) are for convenience supposed 
turned through a right angle. The rotational velocity 
then lies along the line of the lever, the sliding velocity is 
at right angles to it, and the resultant velocity is horizontal. 
The magnitude of the rotational velocity is calculated from 
that of the crank-pin. The linear velocity, due to rotation of 
that point of the lever coinciding with the crank-pin, is equal 
to the crank-pin velocity multiplied by the cosine of the 
angle between the crank and the lever. The length of 
the crank is taken to represent the crank-pin linear 
velocity. A line is drawn from the fulcrum centre 
through the crank-pin centre, and a perpendicular is let 
fall on the line from this centre of the crankshaft. From 
the foot of this perpendicular to the crank-pin centre, the 
distance measures the rotational velocity of this point of 
the lever, to the same scale that the crank radius measures 
the crank-pin velocity. Also from the foot of the same 
perpendicular to its intersection with the horizontal 
line drawn through the crank-pin centre, measures to the 
same scale the sliding velocity of the lever through the 
sleeve. The length on this horizontal line between 
the above-mentioned intersection and the crank-pin centre 
measures the plunger resultant velocity reduced in the 
ratio of the distance between the crank-pin and fulcrum to 
the distance between the plunger pin and fulcrum. As this 
ratio is variable it is necessary to multiply each result by 





it. For this purpose the length on the horizontal line is 
thrown down upon a vertical line drawn through the 
crank-pin centre, and then lines are drawn through the 
fulcrum across to the vertical line of the plunger stroke. 
On this line they intercept a length measuring the plungers 
velocity to the scale explained above, and at the same 
time the one of this pair of lines drawn through the crank- 
pin centre marks the corresponding position of the plunger. 
At this position the velocity sofound is plotted off upon 
a horizontal line, and thus a diagram is produced co- 
ordinating the positions with the corresponding velocities 
of the plunger.* 
** At 200 revolutions the crank-pin velocity is 
25 in. x 200 = 6283.2 in. per minute. 
= 8.727 ft. per second. 


““The scale drawing is given, and the crank length is 
taken to represent the above velocity. 
“* These diagrams show the following results : 











Maximum Maximum 
| Stroke. \Upward Velo-- Downward 
city. Velocity. 

| 
| in. | in. in. 
Short stroke...) 3.85 | 2.9 3.9 
Mid , ..| 7.8 | 5.65 8.3 
Long ,, a ie | 9.9 17.4 
| 





‘*The kinetic energy which the hammer cylinder and 


top tool would have at each point of the lower part of the | g1 


down stroke ‘is calculated on the supposition that the 
hammer moves with the plunger as if rigidly attached to 
it, and the results are plotted off upon a curve diagram 
Fig. 8. With a long stroke this kinetic energy increases 
nearly with the distance from the bottom of stroke up to 
about 3 in., where it is 400 foot-pounds, and then increases 
more slowly, so that it is 650 foot-pounds when at 6 in, 
from the bottom of the stroke. 

** With the fulcrum at B the kinetic energy at 2in. from 
the bottom of the stroke is 114 foot-pounds, and at 1 in. 
from bottom of stroke it is 66 foot-pounds. 

‘*With the fulcrum at A for a short stroke the kinetic 
energy at 1 in. from the bottom of stroke is 264 foot-pounds 
and at 4in. from bottom of stroke is 144 foot-pounds. 
The scale of these energy curves is plotted on the paper.” 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 6, 1884. 

Ovr imports of tin plates for nine months foot up 
153,943 tons, against 159,466 tons for the same nine 
months of the previous year; pig iron, 225,527 tons, 
against 365,354 tons; steel railway bars, 7010 tons, 
against 105,128 tons ; the value‘of iron, cutlery, wire, 
and like imports for nine months was 30,872,556 
dols., against 46,621,916 dols. ; the value of pig iron 
imported was a little under 4,000,000 dols., against 
6,627,988 dols. for previous year; value of tin plates 
13,268,806 dols. this year, or very little over the value 
of the preceding nine months, showing a slight decline 
in value per ton. Mr. Gowen, the ex-president of the 
Reading Railroad Company, is now engaged in out- 
lining a plan for the resurrection of that company ; 
he claims that had the board of directors acted upon 
his suggestions there would have been no necessity of 
asecond receivership. It is his plan to commence 
with the Vanderbilt holdings, amounting to 190,000 
shares. Mr. Gowen contends that he can demon- 
strate it to the share and bondholders that the 
suspension of payments was not the result of mis- 
management, but of the stringency of the money 
market. The banking houses here are showing a dis- 
position to help the company with loans, and the 
officers of the company propose to make Mr. E. C. 
Knight managing director ; George M. F. Dallas has 
been appointed master of the receivers. The Reading 
Company is building an extensive freight and pas- 
senger station in this city at Third and American- 
streets. The three roads in Pennsylvania, representing 
the Vanderbilt interests, are progressing well; the 
southern line will extend from Harrisburg to McKees- 
port, and will soon be open for business ; the northern 
line is completed and in active operation, to the centre 
of the Clearfield coal region. Railroad building 
throughout the country is not very active, but there 
are several hundred miles under construction in this 
State. The American iron trade, though generally 
dull and quiet, has improved a little in several par- 
ticulars since the last report. {The long-talked-of 
contest between the Amalgamated Association of Iron- 
workers and the western iron manufacturers ended in 
no contest at all, but a meek surrender by the manu- 
facturers, victory for the workmen, and continued 
work at the mills. All the mills resumed operations 
on last Monday morning, but there is not sufficient 
demand for iron to keep them all going, and there will 
necessarily be more or less idleness during the summer. 
Some of the mills, particularly those engaged on 
structural iron, are very busy, and will continue work 
right along. The immense investment of capital in 
the iron business, in and about Pittsburgh, has led to 
the agitation of a scheme for establishing a metal ex- 





* The line through 15, ¢ has been inked in incorrectly so 
that it does not come exactly upon the position 15 marked 
on the plunger stroke. 





change in that city. The production of iron and steel 
there is immense, and there is a storage company in 
operation, whose certificates are received at the banks 
as collateral. This seems to point to Pittsburgh as a 
more favourable location for an exchange. The New 
York Exchange is well established, and is seeking to 
control the metal trade of the country, but should an 
exchange be organised in Pittsburgh the eastern one 
would probably lose much of its influence. The 
Bessemer steel rail mills of the east are taking a 
fair amount of business, but most of it is for early 
delivery, and few of the mills are provided with 
contracts that will last them over two months. Prices 
are held firmly at 33 dols. in small lots, but one or 
two makers being short of orders, have signified their 
willingness to take less, and much to the disgust of 
the stronger companies, have about succeeded in break- 
ing prices down again. There is a great deal of wild 
talk heard, as to the rates likely to be quoted for steel 
rails, and it is stated, on apparently good authority, 
that some orders have been placed at considerably under 
32 dols. But for obvious reasons makers keep these 
transactions very quiet, and it is hard to get at the 
facts of the case ; at any rate, prices are on the down 
grade, and it is probable that still lower rates will be 
named, though some makers deny the possibility. 
There are over 400 blast furnaces now idle in the 
country, and the fact that so much attention is being 
iven to investments in southern iron-making, makes 
it probable that few of these northern furnaces will 
ever be used again. The production of pig iron has 
been brought down to the requirements of the market, 
in the better grades, though there has, of late, been an 
increase in the amount of inferior stuff made, owing to 
the pressure for lower prices ; but it has not profited 
the makers much; for though anxious to buy at the 
lowest prices, manufacturers are by no means indif- 
ferent as to the quality of the material they buy, and 
as great care is taken in the selection of stock as there 
ever was. Sales of inferior iron have been made as 
low as 16 dols. for forge (cinder) irons, 18 dols. for 
No. 2 foundry, and 19 dols. for No. 1; on the other 
hand, special brands readily command 19 dols. for 
forge, 19.50 dols. for No. 2, and 21.50 dols. for No. 1. 
The mills are doing a moderate amount of work, 
and manufacturers report things a little more en- 
couraging during the past week, though none of them 
have all the work they want. Best refined bars are 
quoted at 1.90 cents to 2 cents. per pound. Common 
iron 1.60 cents to 1.70 cents per pound. The Baldwin 
Locomotive Works of this city are now running full 
time, but with only 2500 instead of 3000, their usual 
number of hands, and are turning out only ten instead 
of twelve locomotives per week. The large foundries 
and machine shops generally are slacking up for the 
summer, and some of them have discharged part of 
their force. This city has been very free from labour 
agitations, as a general thing, but the past few weeks 
have brought some troubles in the shape of strikes. 
The Brussels carpet weavers are still on strike, against 
a reduction of 4 cent per yard for weaving ; about 
500 shoemakers are out. Efforts are being made to 
induce the 7000 shoemakers in this city and Camden 
to strike, uniess the demands of the shoe welters for 
an advance is acceded to. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
showed considerable firmness last patos and prices 
had a recovery to the extent of 3d. per ton. Business 
took place in the forenoon market at 41s. 2d. to 41s. 34d. 
cash, also at 41s. 44d. to 41s. 54d. one month, and sellers 
at the close were asking 41s. 34d. cash and 41s, 6d. one 
month, with buyers at 4d. lower per ton. Transactions 
were reported in the afternoon at 41s. 4d. to 41s. 5d. cash, 
also at 41s. 6d. to 41s. 7d. one month, with sellers asking 
the top quotations at the close, and buyers near. Friday’s 
market was scarcely so strong, and at the close prices 
were 4d. per ton down; there was, however, a gain of 
a = ton on the week, and the closing quotation was 

. above the lowest point recently touched. Business 
was done during the forenoon at 41s. 44d., 41s. 34d., and 
up to 41s, 5d. cash, also at 41s. 64d., 41s. 54d., and back to 
41s. 6}d. one month, and at the close of the market sellers 
were asking 41s. 5d. cash and 41s. 7d. one month, with 
buyers at 4d. per ton lower. During the afternoon sellers 
accepted 41s. 4d. cash and 41s. 6d. one month, but at the 
close they wanted 4d. per ton higher, with buyers near. 
There was a strong market on Monday, and at one time 
prices showed an advance of 2d. per ton, but 14d. of that 
amount was Jost by the close. Iron changed hands in the 
forenoon market at 41s. 44d. to 41s. 6d. cash, also at 
41s. 64d. to 41s. 8d. one month, and buyers at the close 
were offering 41s. 5d. cash and 41s. 7d. one month, with 
sellers near. There were some fluctuations again in the 
afternoon, the highest quotations being 41s. 64d. cash and 
the lowest 41s. ahd At the close sellers wanted 41s. 5d. 
cash and 41s. 7d. one month, with buyers offering 4d. 
lower per ton. Yesterday’s market was decidedly active, 
and an advance of 2d. per ton was secured. During the 
forenoon prices ranged from 41s, 44d. to 41s. 64d. cash, 
also from 41s. 7d. to 41s. 84d. one month, with sellers at 
the close asking 41s. 7d. cash and 41s, 9d. one month, 
and buyers offering jd. less per ton. The afternoon 
quotations ran up to 41s. 74d. cash and 41s. 10d. one 
month, and sellers at the close of the market wanted 
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41s. 74d. cash and 41s. 10d. one month, with buyers at 
4d. per ton under. Prices reached to a still higher level 
to-day, but they were not maintained. In the forenoon 
there were transactions at 41s. 7d. up to 41s. 9d. cash, 
also at 41s. 9d. up to 41s. 114d. one month, the 
close being sellers at 41s. 94d. cash and 41s. 114d. 
one month, and buyers 4d. per ton under. With an 
easier market in the afternoon prices declined to 
41s. 8d. and 41s. 7d. cash, and to 41s. 94d. one month, 
with buyers at the close offering the lower quotations, and 
sellers wanting 4d. per ton higher. The unusual activity 
which the Glasgow warrant market has exhibited during 
the past few days has been in a great measure due to the 
fact of ‘‘ bears” trying to cover oversales; but so far as 
can be ascertained, although the shipments have been 
fairly good, there has not been much additional inquiry 
onthe part of consumers ; so that it cannot be said that 
there is any actual improvement in the demand, or that 
there is any prospect of a change for the better. To some 
extent possibly the advance in prices may be attributed 
to a rumour that has lately gained currency to the effect 
that at least half a dozen blast furnaces may very shortly 
be damped out, thereby lessening the weekly production 
of pig iron by about 1200 toas, and doing away with any 
immediate chance of stocks increasing in the makers’ 
hands. On some hands it is alleged that the advance of 
prices is in part due to a brisker demand having arisen 
in the Middlesbrough market. Trade reports from 
all quarters remain unchanged, though there is, how- 
ever, an extra pressure from Russia, which is due 
to the fact that merchants and consumers are desirous 
ef getting all the pig iron imported that they can 
before July 1, when an extra import duty is to be 
imposed on iron. The demand from America is exceed- 
ingly quiet. There are still 95 blast furnaces in operation, 
as against 114 at this time last year. Last week’s shipments 
of pig iron from all Scottish ports amounted to 11,151 tons, 
as compared with 10,086 tons in the preceding week, and 
13,255 tons in the corresponding week of 1883, They in- 
cluded 1500 tons to the United States, 477 tons to Canada, 
170 tons to Australia, &c., 255 tons to France, 1960 tons 
to Italy, 1207 tons to Germany, 855 tons to Russia, and 
470 tons to Holland. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 589,747 tons, as compared with 590,194 tons 
yesterday week, showing a decrease for the week of 447 
tons, 


The Atlantic Liners.—Fastest Homeward Passage ever 
Made.—Telegrams were received in Glasgow to-day 
from Queenstown intimating that the new National Liner 
America arrived at that port at twenty-five minutes past 
four o’clock this morning, after making the passage from 
Sandy Hook to Queenstown in six days fourteen hours, 
being the fastest homeward voyage ever made by any 
steamer. On her maiden trip across the Atlantic, this 
splendid and now famous vessel, made the passage from 
(ueenstown to the other side in six days eleven hours, 
which is the fastest run made to New York on a maiden 
trip, and was only surpassed by the famous voyage of 
the Oregon, which was done in less time by one hour 
thirty-eight minutes. The America was built and engined 
for the National Line Steamship Company, of Liverpool, 
by Messrs. James and George Thomson, Clydebank. 


Glasgow City Refuse Despatch Works.—On Friday of 
last week, the Lord Provost and Town Council of Glas- 
ow formally opened an establishment of a very novel 
<ind for the reception of the street sweepings, the con- 
tents of ashpits, public conveniences, &c., and for the 
treatment and despatch of the same. The works in 
question, which are within the city, and are one of the 
south side branches of the Caledonian Railway system, 
are of a very remarkable character, alike as to their 
arrangements, their mechanical appliances, and the 
amount of city refuse which they are estimated to get 
through. Itis said, indeed, that for the treatment of 
such refuse there is nothing on so complete a scale any- 
where, either at home or abroad. They will pn 
cost not much short of 30,0007. We hope to be able in an 
early issue to give a full description of these works with 
illustrations, as they must be of immense interest to all 
persons who have tu do with the sanitary well-being, and 
especially with the cleansing, of large towns. 


Fife and Clackmannan Miners—Collapse of the Strike 
and Lock-out.—By Thursday of last week, notwithstand- 
ing the confident way in which the men and their leaders 
talked, the strike of the Fife and Clackmannan miners 
came to a sudden collapse. The men came to the con- 
clusion that the coalmasters, by enforcing a lock-out, were 
almost ¢ertain to win in the struggle which had been 
entered upon, and on their part they thought that discre- 
tion would be the better part of valour, and they there- 
fore resolved to go back to their work on the old cgndi- 
tions of employment. Accordingly, the employers raised 
the lock-out, and most of the miners returned to their 
work on Friday, being consoled to some extent by the 
knowledge that the coalmasters had indicated their will- 
ingness to hold a conference with the men’s representatives 
for the consideration of a wages’ sliding scale, so as to 
supersede all need for future strikes and Ba apes Pg 


Shipbuilding Workmen on the Clyde and at Leith.— 
Within the past few days a large number of workmen 
have been discharged by Messrs. John Reid and Co. and 
Messrs. D. J. Dunlop and Co., Port-Glasgow, and by 
Messrs. Caird and Co., Greenock. The boiler makers and 
shipbuilders employed in the Leith shipbuilding yards 
have come out on strike against a reduction of 10 per 
cent. on their wages. The carpenters and shipwrights 


have accepted a reduction of 4d. per hour on their wages. 
Work is at present very quiet, so that the men who 
have turned out on strike may be allowed to remain out 
for a time. 








NOTES FROM THE SOUTH-WEST. 

The South Wales Tin-Plate Trade.—The shipments for 
May amounted to 30,648 tons, as compared with 23,506 
tons in May, 1883, and 22,842 tons in May, 1882. Allthe 
works in the Swansea Valley district are fully employed. 
Notices have been given by Messrs. W. Williams and Co. 
to their forge men at the Worcester and Upper Forest 
Tin Works, Morriston, that all contracts will cease in 
twenty-eight days from June 2, but it is not the intention 
of the proprietors to stop more than one of the forges at 
the expiration of the notice. This step has been taken on 
account of extensive alterations which are about to take 
place at the works, preparatory to the erection of furnaces 
for the manufacture of steel. 


Bristol Wagon Works Company (Limited).—The report 
of the directors is as follows: ‘‘ The directors herewith 
submit to the shareholders the statement of accounts and 
balance-sheet for the year ending 3lst March. From this 
statement it will be seen that (after writing off 1000/. to 
the reserve fund account, making this account 78001. ; 
500/. to depreciation fund, making this account 7100/. ; 
and 2399/. 9s. 4d. for’ depreciation of wagons let on hire, 
making this account, 22,7087, 3s. 5d.), the net profits 
amount to 6464/. 15s. 10d.; deducting therefrom 2750/., 
the interim dividend at the rate of 5 per cent. per annum 
paid in December last, there remains a balance of 
3714/. 15s. 10d. The directors recommend that a dividend 
at the rate of 5 per cent. per annum (making 5 per cent. 
for the year), be declared for the half-year ending 
31st March last, which will amount to 2750/., and that 
the balance, 964/. 15s. 10d., be carried forward. There is 
no material change to report in the position of the com- 
pany’s business. The volume of trade is considerable, 
and large contracts are in hand, but the prices continue to 
rule comparatively low. The rolling stock of the com- 
pany now consists of 1750 wagons and carriages.” 

The Bute Docks.—A company under the title of ‘‘ The 
Cardiff Docks Offices Company (Limited),” has just been 
formed for the purpose, among other things, of acquiring 
from the Marquis of Bute, upon lease for 99 years, the 
area of ground between Bute-crescent and Bute-street, at 
the southern end of the plot now occupied by the Bute 
Docks, in order to pull down the present buildings, and erect 
on the site suites of offices suitable for colliery proprietors, 
brokers, merchants, shipowners, bankers, and others, 
around three sides of the area, with a central hall or 
court, 100 ft. by 55 ft. wide, which will be covered in and 
roofed with glass. The capital of the proposed company, 
of which Mr. George E. Robinson is architect and ‘sur- 
veyor, and Mr. Pettybridge secretary, is 25,000/. in 500 
shares of 5/. each. 

Cardiff.—There has not been any material change in 
the steam coal trade. Shipments of fuel have been some- 
what heavy. In the house coal market some shippers 
are fairly well supplied with orders ; this market, however, 
continues quiet. The iron ore trade still remains in an 
unsatisfactory condition. Last week’s clearances com- 
prised 168,357 tons of coal, 7212 tons of patent fuel, and 
3319 tons of iron. From Bilbao there were received 
15,783 tons of iron ore, and 1444 tons came to hand from 
other sources. 

Taf Valeand Treferig Railways.—A meeting of the Tre- 
ferig Railway Company was held at Cardiff, on Saturday, 
under the presidency of Mr. Tudor Crawshay, when a 
resolution was passed giving the consent of the share- 
holders to a Bill pending in Parliament, by which the 
Treferig Railway is taken over by the Taff Vale Railway 
Company on a lease for ninety-nine years, the Taff Vale 
Railway Company to work the traffic on the line, and keep 
itin repair, paying the Treferig Company a fixed dividend 
of 4per cent. perannum. Subsequently a meeting of the 
Taff Vale Railway Company was held at Crockhertown, 
Mr. Inskip in the chain, when a resolution was passed 
agreeing to lease the Treferig Railway on the terms 
mentioned, and approving of a Bill before Parliament by 
which the Taff Vale company can raise a further capital of 
12,000/. for the purpose. The Treferig Railway is a mineral 
line only, and about six miles in length, opening a new 
district to the south of the Rhondda Valley. 


Newport.—There has been a slightly better demand for 
both steam and house coal. Shipments of iron, &c., 
show a substantial increase, amounting last week to 7414 
tons forwarded to the following destinations: Imbituba, 
424 tons; Para, 380 tons; Montreal, 5100 tons; and 
Galatz, 1510 tons. Of the iron sent to Montreal the 
steamer Lilburn Tower is taking about 3800tons. The 
iron trade has not shown much change. Last week’s coal 
clearances amounted to 62,470 tons. From Bilbao there 
were received 9002 tons of iron ore, and 2810 tons came to 
hand from other sources. 


The Institution of Mechanical Engineers.—At a meeting 
of the local executive committee appointed to make 
arrangements for the forthcoming summer meeting of the 
Mechanical Engineers at Cardiff, the hon. secretary 
reported that the guarantee fund now reached 740/., 
which was 40/7. more than had been asked for, that 370 
members of the Institution had already intimated their 
intention of being present at the meeting, and that 400 
members were expected. He added that arrangements 
for the reception of the Institution were making satisfac- 
tory progress, and that the official programme would be 
issued shortly. 


Rhymney Railway.—A_ special meeting of this company 
was held at Cardiffon Monday. Mr. J. Boyle presided. 
The chairman explained that the meeting was called in 
compliance with the Standing Orders of the House of 
Lords in order to approve of the Great Western Railway 
(Noe. 1) Bill, in which it was proposed to make a deviation 
in the line to Cyfarthfa, of which the Rhymney and the 
Great Western Company would be joint owners. The 

3ill was approved. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Companies—John Brown and Co., Limited. —The 
report of the directors and balance-sheet of this company 
for the year ending 3lst March, will be in the hands of 
the shareholders this morning. As already announced a 
final dividend of 3/. per share is proposed to be paid, 
which with the interim dividend of 2/. per share paid in 
December last, will make 5/. per share for the year, or a 
dividend at the rate of 6/. 13s. 4d. per cent., the same as 
paid to the shareholders last year. In the report the 
directors also recommend that 14,940/. 14s. 9d. be added 
to the reserve fund, which will then amount to 100,000/., 
the balance proposed to be carried forward — 
15,1937. 18s. 7d., against 13,0297. 7s. 9d. carried forwar 
in the previous year. 


William Corbitt and Company, Limited, Rotherham.— 
The following is the report of the directors to be made at 
the annual general meeting of shareholders at Rotherham 
on the 20th inst.: ‘‘ Your directors regret that they 
cannot report any improvement in the stove grate trade 
during the past year. Reductions have been made in the 
working expenses of the company to meet the depression 
which exists in the trade. The profits ef the last year’s 
trading are 481/. 2s. 5d., and balance brought forward 
from last year’s account is 187/. 16s. 5d., making together 
the sum of 6687. 18s. 10d. standing to the credit of profit 
and loss. Your directors have always recognised the de- 
sirability of writing off a portion of the profit as deprecia- 
tion, and they recommend that the balance as stated 
above, be carried forward with the view of appropriating 
a sum for this purpose in next year’s accounts. The 
working plant and buildings have been maintained in 
good repair, and the cost incurred has been charged to 
revenue.” 


Stephenson Memorial Hall, Chesterfield.—The fifth annual 
meeting of the subscribers and guarantors to the Stephen- 
son Memorial Hall, Chesterfield, has been held in the 
lecture room of the building. Mr. R. Parker presided. 
From the report of the committee of management it ap- 
peared that the receipts from the letting of the public hall 
in 1883 had been 275/. 14s. 8d., as inst 2297. 2s. 2d. in 
1882; and of the lecture hall 40/7. 19s., as against 51/. 9s. 6d. 
The expense (exclusive of interest) in connection with the 
public hall had, however, increased from 91/. 15s. 4d. in 
1882 to 1297. 13s. 4d. last year. The increase was chiefly 
in rates and gas, the former having been 29/. 10s. 1d., as 
compared with 12/. 8s. 8d. ; and the latter 38/. 18s. 3d. as 
compared with 27/. 4s. 3d. Mr. F. Swanwick had again 
sent a cheque for 5/. towards the management expenses. 
The income for the letting of the public hall being nearly 
sufficient for the payment of the interest on the 4000/. 
loan and for the working expenses, the charge of 20/. had 
not been made this year upon the various educational in- 
stitutions in the building, and the committee did not re 
commend that there should be any call upon the gua- 
rantors, but suggested that the deficiency of 6/. 10s. 9d. 
should be carried forward to next year’s account. The 
committee regretted to state that, owing to the depressed 
state of the industries of the district, they had not been 
able to effect any reduction of the debt upon the building. 
Mr. Gorman, secretary to the committee, stated that three 
rates were levied in 1883, as against one in the year before, 
and hence the difference in the two amounts. On the 
motion of Mr. G. A. Rooth, J.P., seconded by Councillor 
Wardle, the report and statement of accounts were 
adopted. Alderman T. P. Wood and Mr. M. H. Mills 
were appointed to act on the Committee of Management 
on behalf of the guarantors. 


The Dore and Chinley Railway.—Some of the local 
landowners and their solicitors have had a meeting with 
the engineers and solicitors for the Dore and Chinley 
Railway Bill at the offices of Messrs. Fowler and Son, 
with the view of arranging terms to avoid opposition in 
the House of Lords. The engineers and solicitors of the 
Bill went over the course of the new railway to settle 
various matters, previous to the Bill coming before a Com- 
mittee of the House of Lords. The Bill is expected to be 
reached about the 20th inst. There are now only two 
petitions against the Bill in the Lords. One is from the 
Manchester, Sheffield, and Lincolnshire Railway Com- 

any, and the other from a local landowner, but it is 
caw that the latter may yet be avoided. 








JAPANESE METALLURGY.—It is stated that large iron 
works will shortly be opened by a Japanese capitalist at 
Kobe, and that several hundred experts, trained at the 
Akabane Iron Works and elsewhere in Tokio, have been 
engaged by the projector. Iron ore of a very fine quality 
having been obtained from the Shimonida mine, it will be 
employed in future in forging the armour of war vessels 
built by the Imperial Naval Department. 

WatTeR CONSERVATION IN SouTH AUSTRALIA. — The 
South Australian Government is obtaining definite infor- 
mation with reference to a scheme propounded by Mr. G. 
Martin for the conservation of water in the hills in the 
neighbourhood of Gawler, by throwing a large dam across 
the Para, so as to impound 6,000,000,000 gallons of water. 
The colonial hydraulic engineer (Mr. Mestayer), the con- 
servator of water (Mr. Jones), and an engineer who has 
had extensive experience of water conservation works, 
have paid a visit to the spot at which Mr. Martin sug- 
gests the water should be impounded ; and the engineer 
has been set at work to make a thorough examination 
of the country by boring and otherwise, with a view of 
ascertaining the holding capacity of the ground, the best 
place in which to construct the dam, the probable cost, 
and the quantity of water which may be impounded. 
The impression seems to be that the scheme is perfectly 
feasible. 
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BRICKMAKING AND PRESSING MACHINES. 
CONSTRUCTED BY MR. W. JOHNSON, ENGINEER, LEEDS, 
(For Description, see Page 543). 
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Ratt MAKING IN France.—A contract for 9000 tons of DUPLEXING OF THE MackAy-BenNeTT ATLANTIC , Thomson’s syphon recorders one at each end of the line. 
rails was recently taken by the Terrenoire Works for an | CaBLEs.—At the Royal Society’s conversazione on the The artificial cable has the same ratio of resistance to 
Algerian line. The contract has, however, been passed | 11th inst., a very interesting exhibit was made by Messrs. | capacity throughout its entire length, as the real cable of 
over to Besseges, where the conditions of production are, | Latimer Clark, Muirhead, and Co., Limited, of the | which it is an electrical fac-simile. The total capacity of 
it appears, somewhat more favourable. electrical apparatus manufactured by them for the | the apparatus employed in this exhibit was micro- 

etnaniecs Mackay-Bennett Atlantic cables, consisting of Muir- | farads, equal to that of about 6700 knots of submarine 

DEFENCES OF VicToRIA.—At the request of the Victorian | head’s condensers and inductive resistances exhibited in | telegraph cable. Such a display of apparatus is speciall 
Minister of Defence, the Melbourne Harbour Trust has | operation to illustrate their system of duplex telegraphy, | interesting, representing as it does the fruits of muc 
agreed that three proposed new steam hopper barges, and as applied to submarine cables. An artificial submarine | labour and experience and a large outlay of capital. 
also a new steam tug, shall each carry a gun forward, cable formed of Muirhead’s inductive resistances of the | Those engaged in submarine telegraph work can appre- 
the Victorian Government to be charged with the neces- | same electrical dimensions as the cable now being laid | ciate the advantages of a system w ich practically doubles 
sary expense, ' by the s.s. Faraday, worked duplex with Sir William | the carrying capacity of the cable. 
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Ir is highly gratifying to find that this Institu- 
tion, though not yet two years old, has already 
acquired a large amount of influence, and_ has 
accomplished work from which important advan- 
tages must accrue to the public in general and in- 
ventors in particular, 

Such a result was, it is true, to be expected, 
seeing that all the leading members of the profes- 
sion cordially united in the effort to make the Insti- 
tute successful. Moreover, for their first President 
they were most fortunate in the selection of the 
gentleman whose term of office has just expired, 
Mr. J. Henry Johnson. Not only did he devote 
a large amount of time and energy to promoting the 
welfare of the Society, but, furthermore, his great 





tact and uniform courtesy have gone far to place 


the Institute on its present firm footing. In- 
deed, fortunately, it had been already established 
on a firm and broad basis when the whole subject 
of the laws relating to patents, designs, and trade 
marks was brought before the House of Commons 
by a Government Bill presented by the President 
of the Board of Trade. The Council took immediate 
action, and it will interest our readers to know that 
the Institute has taken an important part in the 
legislative change, which, by the passing of the 
Bill in a modified form, became law on the first day 
of the present year. 

The chief points in the recommendations of the 
Institute were brought under the notice of the 
President of the Board of Trade by a deputation 
from the Institute on June 21, 1883. On that 
occasion Mr. Chamberlain, accompanied by Sir T. 
H. Farrer, Mr. J. Holmes, M.P., Mr. Fitzgerald, 
Mr. Reader Lack, and other gentlemen, received 
the President and Vice-President of the Institute, 
together with Messrs. C.D. Abel, W. Brookes, W. 
Carpmael, W. Clark, A. V. Newton, W. Spence, 
Lloyd Wise, G. G. M. Hardingham (hon. secre- 
tary), and Howgrave Graham (secretary), and as 
a result several very important modifications sug- 
gested by the Institute were adopted ; one of these 
was the abandonment of the proposal, that in the 
case of every application for a patent the examiner 
should report whether the invention was subject- 
matter for a patent. Those of our readers who 
have followed what we have from time to time said 
on this subject, will realise that if the Institute had 
succeeded in nothing else, its labours would have 
been amply repaid. But all who are interested, 
whether as patentees or otherwise, in patents for 
inventions, designs, or trade marks, may be expected 
to derive great benefit from the existence of the 
Institute, because it is, for those who belong to it, 
an educational establishment of the highest order. 
The most experienced members of the profession 
impart to one another the special information they 
respectively acquire from time to time as to the 
various branches of the laws and practices, of not 
only our own butalso foreign countries and colonies. 
Consequently every member of the Institute is 
placed in a better position than he otherwise would 
be, to carry out work entrusted to him. Thus 
amongst the papers lately read and discussed at 
meetings of the Institute the following may be 
mentioned: On ‘‘ Foreign Patents,” by Mr. O. 
Imray ; on ‘‘ Some Points Regarding United States 
Patents,” by Mr. P. M. Justice ; on ‘* The Patents 
Designs and Trade Mark Rules,” by Mr. J. C. 
Mewburn ; on ‘‘ The Patent Office Library,” by 
Mr. P. Jensen; on ‘‘ Free Trade in Patents, or 
some Proposed Changes in the United States Patent 
Law,” by Mr. E. Morton Daniel, ; on ‘‘ The Local 
Hearing of the Patents Act, 1883”; on ‘‘ The 
Validity of Patents in Respect of the Title and 
the Specification ;” and on ‘‘ Rules for Professional 
Practice,” by Mr. G. G. M. Hardingham. It may 
be readily supposed that the amount of information 
elicited by the reading and discussion of such a 
variety of papers written by experienced practi- 
tioners has been very considerable and valuable. 

The subjects were dealt with in a manner which 
showed that one of the chief objects of the Institute 
was fully attained, viz., that of extending the op- 
portunities and facilities of members of the profes- 
sion, for meeting, correspondence, discussion, and 
interchanging ideas respecting matters connected 
with their professional practice, and generally to 
aid in the acquisition and dissemination of know- 
ledge appertaining to their profession. 

At the annual meeting of the Institute held 
lately, the Council brought up a lengthy report 
dealing very fully with the work accomplished 
during the year, and showing that a vast amount 
of good had been done, not the least important of 
which has had relation to the rules under the 
new Act which were submitted in draft to the 
Council of the Institute by the Board of Trade who 
adopted numerous suggestions of great practical 
value made by the Council. The result has been 
to make procedure far more simple than otherwise 
would have been the case. In their report the 
Council heartily congratulate the members on the 
fact that the Institute has now attained a position 
which has met with full recognition from the Board 
of Trade and from the officials engaged in the ad- 
ministration of the patent law. With the Board 
of Trade and the Patent Office, the relations of the 
Council have, from the first, been of the most 
satisfactory character, and notwithstanding that 





the Institute has been in existence so short a time, 
its representations and suggestions have met with 
a recognition which augurs most favourably for its 
future career of usefulness. On these grounds the 
Council now feel justified in inviting the co-opera- 
tion, as associates, of both classes of members of 
the legal profession, as well as of engineers, manu- 
facturers, chemists, and others interested in the 
patent laws, and generally in the protection of 
inventions. 

We may state that at the annual meeting Mr. 
John Imray, M.A,, was elected President, and Mr. 
C. D. Abel, George Davies, and W. Lloyd Wise 
(retiring members of Council) were re-elected, 
Mr. J. C. Mewburn being also elected a member cf 
Council, in place of Mr. William Carpmael, who 
was elected vice-president. 








THE ASSOCIATED IRON-MOULDERS 
OF SCOTLAND. 

THE fifty-third annual statement of the above- 
named Society, brings the accounts down to the 5th 
of January of this year. The Society does not 
publish an elaborate annual report like those of 
the other iron trades ; but in the monthly report, 
next following the annual audit, summaries of the 
increase, expenditure, payments for benefits, and a 
retrospective abstract of the progress of the Society 
are given, which serve the same purpose as an 
annual report. Speaking of the state of trade the 
report says : ‘‘ Twelve months ago we were enabled 
to say that during 1882 our working membership 
returns were improved as compared with 1881 ; we are 
glad to be able to say now that 1883 was still better, 
as, taking every month of it, in comparison with 
1882, an improved working membership is shown all 
through the year. But when we look at our imme- 
diate prospects or our future position of trade, we 
are certainly not able to congratulate ourselves on the 
prospects for 1884, which we were able to do at the 
commencement of 1883, as in our jobbing shops 
everything at present points to a very much 
lessened demand ; and this may also be said of our 
light or ornamental shops. As is now well known, 
reductions are the order of the day, in some 
branches to an alarming extent, so much so that we 
should do well to ponder over the relations between 
capital and labour, which are unduly strained ; 
though we must still trust to having an early im- 
provement in trade all over the country.” 

The Society is divided into nineteen districts, 
which cover the whole of Scotland where iron- 
moulding is carried on. The total membership at 
the end of the financial year was 5644, showing a 
net gain, after allowing for exclusions and deaths, 
of 276. The total admissions to the Society were 
440 ; of these 322 entered for the first time, the re- 
mainder being re-entries. 

The total net income of the Society for the past 
year was 14,118/. 9s. 5d. The amount is less than 
in 1882; but during eleven months the contributions 
were reduced by one-third. The income is made up 
of dues, that is, the usual contributions, 10,122I. 
lls. 5d.; quarterly, yearly, and other levies, 
24591. 5s. 6d. ; entrance fees, rules, schedules, &c., 
5611. 3s. 1d.; and sundry other payments 459. 
13s. 4d. Interest on cash balances amounted to 
3361. 4s. 3d. 

The total expenditure amounted to the sum of 
99601. 16s. 8d. The principal items of expenditure 
were: Out-of-work benefit, 4420/. 12s. 2d.; superan- 
nuation allowance, 1885/. 14s.8d.; funeral benefit, 
1884/. 19s. 11d.; moneys lent to members, 1271. 3s. 
6d.; total, 83187. 10s. 3d. The payments for out-of- 
work is large considering that trade was regarded as 
fairly good during the year, but the Society pays its 
members for time lost by national holidays. The 
amount also includes strike pay ; but the sum so paid 
must have been very trifling, as there was only one 
strike, for a single day, in the western district, the 
men getting an advance in wages of a farthing per 
hour without further trouble or expense. The 
report adds that advances were conceded in other 
districts ‘* without any trouble whatever.” 

The management expenses amounted to 16421. 
6s. 5d. These include 825/. 14s. 6d. for salaries ; 
7471. 3s. 6d. for printing, stationery, rent, postages, 
&c.; and 691. 8s. 5d. for sundries. The actual cost of 
management per member is stated to be 4s. 43d. 
The ratio per member varies in the several districts, 
ranging from 9s. 8d. at Alloa, to 1s. 4}d. at the 
central district. The general average was from 
2s. 7d. to about 4s. 6d. 

The balance in hand on January 5 of this year 
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was 17,5871. 8s. 2d., amounting to nearly 31. 2s. 4d. 

r member, showing an increase on the year of 
41571. 12s. 8d. The balance is larger than in any 
year since 1878, when it stood at 19,4971. 2s. 3d. 

The total net income for the last thirteen years 
was 171,459]. 10s. 8d. ; the total expenditure was 
157,633/. 12s. 10d. The aggregate payments for 
benefits were as follow : Out-of-work, 90,8701. 5s. 7d. ; 
superannuation, 16,168/. 3s. ; funeral and accident 
benefit, 18,724/. 19s. 5d.; and moneys lent to 
members, &c., 16021. 10s. 11d. ; total for benevolent 
objects, 127,365/. 18s. 1ld. The management ex- 
penses during the same period were : Salaries and 
delegations, 10,1601. 1s. 3d. ; rent, postages, print- 
ing, and stationery, 6805/. 19s. 5d. ; and miscel- 
laneous disbursements, 13,3011. 13s. 3d. 

The report congratulates the members on the fact 
that ‘‘during 1883 the trade has been saved from 
any dispute of serious moment, with one solitary 
exception ;” and that was settled in a day ; and it 
urges the members to ‘‘ use every legitimate means 
in their power to prevent any dispute during the 
current year.” 








PRIVATE BILL LEGISLATION. 

THE Metropolitan Board of Works, in continuation 
of their Thames crossings case, called a number of 
witnesses who have businesses, or are otherwise 
interested, in Bermondsey, St. Olave Southwark, 
Whitechapel, Silvertown, and other places, and 
who would be affected by the proposed schemes. 
These gentlemen were of opinion that taking a com- 
prehensive rather than a local view of the subject, 
the proposed subway as far regards cost, position, 
and general convenience, was the best solution of 
the problem. In conclusion, evidence was given 
showing the amount of river traffic which had been 
observed to pass, during the last two or three months, 
over the site of the duplex bridge, and as an 
example, full returns of that on the flood and ebb 
tides between 7 a.m. and6 P.M. of the 9th of April, 
1884, were given in detail, from which it appears 
that 812 vessels, consisting of 18 steamers, 7 sailing 
vessels, 9 laden straw barges, 332 dumb barges 
alone, 141 dumb barges towed, 4 steam lighters, 
94 sailing barges, 87 tugs and small river steamer 
craft, 46 craft in the inside Middlesex channel, and 
74 in the Surrey side channel; of these 34 would 
have required the bridge to be opened to have 
allowed them to pass. 

The opposition commenced‘ with that of the 
Limehouse and Poplar District Boards. Mr. Cook, 
a manufacturer having works at Bow, was called ; 
he stated that it was the general opinion in his 
district, that if for financial reasons only one com- 
munication of the proposed nature could be made it 
should certainly be located centrally in the district 
east of London Bridge ; this condition the site of 
the subway did not comply with. In his opinion 
the gradient of 1 in 25 was too steep to be practi- 
cable for the heavy traffic, and the hydraulic lifts 
could not be depended upon, which led to great 
delay and inconvenience. He stated that he had 
given evidence in support of the Tower Bridge in 
1879, though there was a long spiral approach to 
that on the south side with a gradient of 1 in 35, 
but his approval was then given because that struc- 
ture formed part only of a general scheme for com- 
munications across the Thames, and was more par- 
ticularly laid out to relieve the traffic over London 
Bridge. 

Mr. Scott, editor of the Hast London Observer, 
and secretary of the Thames Communication Im- 
provement Committee, also gave evidence in sup- 
port of this petition, and stated that the object of 
the Committee was to promote the free means of 
vehicular communication between the banks of the 
river below London Bridge, and numerous meetings 
had been held to advocate that object; on one 
occasion the 1882 report of Sir Joseph Bazalgette 
was discussed at the Baltic Coffee House, and 
received with much favour ; when, however, it was 
learnt that the subway was to be substituted for the 
three works proposed in that report, much disap- 
pointment was felt, and the representative bodies in 
St. George’s-in-the-East, Whitechapel, Limehouse, 
Hackney, and Bethnal Green had all expressed their 
opinion against the subway at the point proposed. 

Mr. A. McAlister, who lately had a large cartage 
business between the north and south of London, 
stated that in his opinion, though there was urgent 
necessity for communication across the Thames 
east of London Bridge, the site of the proposed 
subway, made that scheme most objectionable and 








useless for the desired purpose, as it would not 
accommodate the largest number of persons, neither 
would it, being so near, divert much traflic from the 
better route over London Bridge. He considered 
that the wheels of the vehicles carrying the heavy 
traffic descending the 1 in 25 gradient, would have 
to be skidded, and time would be lost by the 
unskidding at the bottom; thus the continuous 
flow of the traffic would be so impeded that great 
difficulties would arise ; he was averse to the use of 
the lifts, as they would be another cause of delay. 
The width of the structure was too small, being 
but 28 ft., and as most of his vans were 7 ft. 3 in. 
wide over the boxes of the wheels, but three lines 
of such vehicles could be accommodated, which was 
of course insufficient for the heavy traffic expected. 

Several witnesses were called in support of the 
Mile End Old Town petition, and their evidence 
was much of the same style as that of the preced- 
ing gentleman ; one of them stated, in answer to a 
question from the chairman, why brakes were not 
used, as by them the time of skidding and un- 
skidding would be saved, that he had consulted 
his van builder on the subject, and had been 
informed that no dependence could be placed on 
such contrivances, but a skid was sure to act pro- 
perly. He admitted, however, that he was not 
aware that the whole of the heavy traftic of Euro- 
pean countries, with the exception of England, was 
worked with brakes. 

Mr. Gladding, chairman of the Whitechapel Dis- 
trict Board, appeared forthat body and stated that the 
only communication desired by them wasa low-level 
bridge. A tunnel would not be a fair substitute, 
and with that view they had desired the Metropolitan 
Board of Works to support the Bill for the duplex 
bridge, even with the drawback of its being a toll 
bridge. His personal objection to the subway was 
founded upon insufficiency of width and height of 
the structure, the latter being but 13 ft. at the side 
where the slow and heavy traflic should probably 
be conducted, and that on account of the large 
number of horses traversing it there would be great 
difficulty in keeping the atmosphere sweet even 
with artifical ventilation. 

The London and Edinburgh Steam Shipping 
Company oppose because about 15 ft. of their Her- 
mitage Wharf will be taken for the purpose of con- 
structing the cofferdam in which the subway will be 
built. The length of the wharf at present is 303 ft., 
and the steamers which are the property of the 
company are 280 ft. long ; the petitioners therefore 
fear that these vessels, on account of the shortened 
frontage, will not in future be able to lie alongside 
the wharf, and discharge by means of cranes direct 
into the warehouse as is done now with great 
economy and despatch. It was suggested that if a 
public causeway situated at the end of the wharf 
prevented the steamers grounding with safety, in 
the altered position due to construction of the coffer- 
dam, a jetty might be built further out in the river, 
anda far-reaching derrick might be erected for the 
removal of the goods. To this it was objected that 
the Conservators of the Thames would not allow of 
such a jetty being built, as it would interfere with 
the traffic on the river, and as to the derrick, the 
distance between the jetty and the warehouse being 
75 ft., such a machine could with difficulty be made 
use of, and in any case delay would occur that 
would seriously affect their traffic, which amounted 
to about 3500 tons per week. In the course of dis- 
cussion upon this proposition for the erection of 
the jetty, the Council for the Conservators said 
that such a structure could not be put in the Bill, 
or otherwise provided, as no proper notice had been 
given. This drew the remark from the chairman 
that the proceedings were a clear case of civil war ; 
all the public authorities were opposing each other ;- 
the Metropolitan Board of Works, the Thames 
Conservancy, and all the rest, and it seemed to 
him, as far as he could make out, a free fight all 
round among the various bodies. This really very 
aptly states tbe position of affairs, as hardly any two 
of these important bodies are agreed upon anything 
except to oppose each other. 

Mr. Pember, Q.C., opened the case of the duplex 
bridge, and Mr. Shelford, as consulting engineer, 
explained the details of the project, which is esti- 
mated to cost 280,0001. The bridge itself has 
two shore spans of 210 ft. each, the clear waterway 
being 200 ft. Next to them there will be two fixed 
spans duplicating the roadway on each side, and 
diverging from each other. These will be 204 ft. 
on the skew, or 100ft. clear span on the square. 
In the centre, joining up the duplicated roadways, 


will be two opening spans on each side of 50ft., 
covered in each instance by a swing bridge. The 
headway under the opening spans will be 29ft., 
under the fixed spans next them 27 ft., and under 
the shore spans 20ft. Gin. Commencing on the 
south side at the intersection of Cross and Free- 
school-streets, the approach to the bridge will be 
formed on an earth bank between retaining walls 
for a portion of its length. To that will succeed 
brick arches with a girder span over Shad’s-lane. 
On the north side there will be girder openings 
from the abutment of the bridge over the roadway 
of Little Tower Hill, and the remainder to the 
termination, opposite to, and 100 ft. west of, the 
main entrance to the St. Katharine’s Dock will be 
on an earth bank between retaining walls. The 
gradients will be 1 in 72 for 60 yards, 1 in 33 for 
283 yards, 1 in 68 for 68 yards, level for 60 yards, 
1 in 204 for 68 yards, 1 in 130 for 353 yards, making 
a total length of 892 yards. The general character 
of the bridge itself will be a roadway between 
wrought-iron girders, and a footpath outside of a 
similar character to Charing Cross Bridge; the 
width of the approaches will be a 34 ft. roadway, 
and two footpaths 8 ft. each ; the roadway on the 
bridge itself will be 28 ft. wide, with footpaths 7 ft. 
wide. The piers will be protected by a staging of 
timber piles with a deck to it, which would provide a 
fendering to the structure in case of a vessel running 
into it. 

Taking the speed per hour across the bridge to be 
three miles, its passage would be accomplished in 
ten minutes, and the operation of passing a vessel 
through would also take this same time, divided 
thus : Opening the first swing span, 1 min. 27 secs. ; 
opening the second, 4 min. 3 secs. ; returning the 
bridge to its normal condition ready for another 
opening would occupy 3 min. 5 secs. 

The counsel for the different petitioners against 
the scheme decided not to cross-examine this wit- 
ness, but would reserve that operation for the engi- 
neer, Mr. Bell, who was responsible for the plans, 
Mr. Shelford only having been called in, after those 
had been deposited. 

Group X1V. The preamble of the Milford Docks 
Junction Bill, added recently to this group, has 
been reported as proved. The new works proposed 
consist of three short junction railways not quite 
half a mile in aggregate length ; by these, commu- 
nications are made between Milford Docks and 
the lines of the Milford Haven Dock and Railway 
Company, and of the Milford Railway Company. 

Group XVI. Mr. Portman’s Committee have 
passed the Bill of the Taff Vale Railway Company, 
by which powers are sought to construct a short 
piece of line, 52 chains long, which will improve 
their access to the Bute Docks and the communi- 
cation between their main line and their East 
Branch Railway at Cardiff. This line, as origi- 
nally laid out, crossed on the level the Bute Dock 
branch of the Rhymney Railway ; to this the Board 
of Trade inspector objected, and he having laid 
before the Committee an arrangement by which this 
could be obviated, his suggestion was adopted, and a 
clause was inserted in the Bill giving effect to his 
recommendation. Powers are also included in the 
Bill to acquire additional lands at various points ; 
the extra capital to be raised is 133,000/., including 
borrowing powers, and the time for the completion 
of the works is limited to five years. The next Bill 
taken was that of the Treferig Railway Company, 
whose undertaking consists of about three miles of 
mineral line near Llantrissant ; when deposited it 
included powers to construct about seven miles 
of new railway, but when submitted to Committee 
these were all struck out, and the only part re- 
tained was that relating to the transfer of the 
undertaking to the Taff Vale Railway Company, 
which has been approved of. 

The London, Chatham, and Dover Railway 
Shortlands to Nunhead Bill, the last in the group, 
has been rejected. By this, powers were sought to 
construct a railway about 43 miles long which com- 
menced by two junctions with the main line of the 
company near Shortlands Station, traversed in a 
northerly course, Southend, Rushy Green, and 
Ladywell, and terminated near Brockley Station 
by a junction with the Greenwich line of the com- 
pany. By it a residential district would have been 
served and an alternative route as far as Brixton 
would have been afforded to the company’s traffic 
by which the Sydenham tunnel and the block which 
it sometimes causes would have been avoided. The 
scheme was supported by some landholders whose 








property would have been benefited, but on the other 
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THE INTERNATIONAL HEALTH EXHIBITION, 1884. 
DIstrIBuTION OF Exectric LicHTING PLANT. 
___DEPARTMENT. EXHIBITORS. Arc Lamps. INCANDESCENT LAMPS, | REMARKS. _ 

| ' . | 
Entrance vestibule oe | Swan-Edison | | { a Ge —_= . 

| ; 107 Edison (92, . ; 
Arts gallery Ditto | { 163 Swan Gs a | | (All these lamps derive their currents from ten Edison dynamo 

sas | Di | § 264 Edison (92__,, (|) machines, of which six are generally running and four are kept 
Dining-rooms .. ee ee 5 itto t 535 Swan (92_—s,, ( | in reserve. a ae connected in parallel circuit and each 
aid ‘ | 15 Edi 92 excites its own field magnets. 

Cheap dining-room ... re Ditto | { I 31 Pea G » ) - 
Literary superintendent’s room Ditto 24 Edison (92, ‘ bs H ; 

| Driven by two Siemens’ alternating current machines, the ar- 
South gallery | Siemens-Swan 1063 Swan (45 i matures of which are wound with copper ribbon instead of 

wire. 

Dairies Gilcher-Crookes 300 Crookes (100 ,, Driven by three direct current Giilcher machines. 


itto 
es Varley proprietary 
ool Clark and Bowman 


South annexe 
Small corridor 


West “~ aa 
Electric machinery 


Old London Mackie 


Water Company’s pavilion ’ 


gardens f Oppermann 


Prince of Wales's Siemens-Swan 
South central gallery oe a Jablochkoff 
Part of east central gallery .. oe Ditto 
Part of west central gallery Ditto 


” 





West central gallery British Electric Light Company 10 Brockie 

East central gallery ..| Elphinstone-Vincent and Sennett 10 Sennett 

East and west annexe .. .| Anglo-American Brush Corporation | 22 Brush 

Aquarium .. a ae Hammond-Ferranti ) 

West arcade ‘ Ditto | 1000 Woodham and Rawson (50 volts.) 

West dining rooms ad Ditto J | 

West and east quadrant Hammond-Brush ) 

East corridor es Dit 40 Brush 

East arcade Rs a Ditto — 

Third-class dining-room ‘ Ditto 

West gallery ie ..| Pilsen Electric Light Company 39 Pilsen aa a 

East gallery xe at ..| Gtilcher Electric Light Company 40 Gilcher re re ) 

Chinese restaurant a nA <at Ditto © aa 120 Crookes (65 volts) 5 
Henry Edmunds 25 Hochhausen 


Central gallery .. as we asl 
Refreshment bar an wal 
The cottage ornée 


“a ‘ Tayler-Smith 
Lockhart’s cocoa hall and oyster bar 


Corporation 


Paterson and Cooper 


| Latimer Clark, Muirhead, and Co. 


‘| 
{ Anglo-American Electric Light ) 
( 


360 ditto (100 ,. 


8 Clark and Bowman 


) 


) 
Gatehouse (50 volts) 
190 Swan (81 volts) 


| 
| 


) 


- 60 Jablochkoff candles 


) 


102 Swan (100 volts.) 


70 Varley (60 volts) 


100 Victoria (100 volts) 


Two towers in grounds .. Bolton-Sennett 6 Sennett’s hand lamps 

Central fountains in grounds.. Ditto if 8’ Soliel” 

Cascades in grounds Sun Electric Light Company | 4 Soleil 

Mast light in grounds .. Henry Edmunds | 6 Hochhausen 

Conservatory Siemens’ Brothers 4 Siemens ‘<a aa 
Doulton’s pavilion Gerard Electric Light Company | 24 Gérard (50 volts) 
Indian Court ‘ 7 Bernstein Electric Lamp Company “a i 44 Bernstein (45 volts) 
Arc light in projector on clock R. E. Crompton and Co, 1 Crompton 


Among fountains on island Bolton-Siemens 


200 Swan 


12 Werner ee oe 

5 Lea } 50 Gatehouse 

| Lo (eee way 
ee | nsolida: 50 vo 

i{ 5 Soleil } 300 ~ — and Rawson (50 } 
” vo ts 


” ” 


” 
Not yet installed. 
Driven by Paterson and Cooper’s “* Phenix” machine. 
pa a Brush machine. 
§ These lamps are placed in such a way as to produce special 
( night effects under the advice of Mr. J. Birch. 


f 
( 


Driven by alternating current ribbon wound Oppermann machine. 


*» Siemens W3 alternating current machine. 

Placed in pairsin 30 of Trotter's dioptric lanterns arranged in 
twelve series of five candles each, and driven by Jablochkoff- 
Gramme machine. 

The Swan lamps are driven by a similar machine. 

Driven by three Gramme continuous current machines, 

- one Elphinstone- Vincent machine. 

‘ improved Brush machine with new form of armature. 

Worked by large De Ferranti machine (400 volts.), the field- 
magnets of which are excited by a special Siemens direct 
machine (new type). 


Driven by one 40-light Brush machine (old type). 


Driven by three Pilsen-Schuckert machines. 


-| Driven by four Giilcher machines, 


Driven by one large (No. 5) Hockhausen machine (1250 volts). 
Driven by ‘* Pheenix” machine. 
io Elwell-Parker dynamo and secondary batteries. 
§ Worked by a Victoria Schuckert machine driven direct by Kitson 
{ and Parson’s engine, making 800 revolutions per minute. 





Driven by Siemens’ new direct current machine. 


| 9 one Le Clerc alternating current machine. 
| Driven by one (No. 4) Hochhausen machine. 
~ one Siemens machine, same installation as at the 
(_ International Fisheries Exhibition last year. 
Driven by Gérard machine. 
§ Worked by a Victoria Schuckert machine driven by a Tower 
( spherical engine. 


§ Driven by a Siemens direct current dynamo machine, which also 
(drive s all the Sennett arc lamps on island and on the towers. 





hand, the South-Eastern Railway Company, into 
whose territory the line intrudes, and some land- 
owners who considered their interests injuriously 
affected, opposed strongly and successfully. 





ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. £ 
THE great success which attended the illumina- 
tion by electricity of the International Fisheries 
Exhibition Sof last year, under the able manage- 
ment of Mr. W. D. Gooch, induced the Council 


of the Health Exhibition to adopt the electric | 


light for the galleries of the present Exhibition, 
placing the whole of its management again in 
the hands of Mr. Gooch, with the result that the 
largest display of electric lighting plant that has 
ever been got together may be seen in action in the 
galleries at South Kensington, and there are, more- 
over, at the present Exhibition several important 
novelties introduced since the close of the Fisheries 
Exhibition last autumn. 

Some idea may be formed of the magnitude of the 
undertaking when we state that there are already 
upwards of forty galleries and rooms to be illumi- 
nated, representing some twenty-six systems con- 
tributed by as many manufacturers, and that this 
number is being increased ; that there will be, dis- 
tributed throughout the Exhibition, about 350 arc 
lights, and some 5200 incandescence lamps deriving 
their electric currents from some sixty dynamo- 
electric machines, which are driven by six steam 
engines of an aggregate indicated power of 1100 
horse-power. It may, moreover, be estimated that 
no less than 130 miles of conducting wires have 
been used in the installation. 

In the annexed Table will be ‘seen the manner 
in which the lights in the Exhibition have been 
distributed and the names of the several manufac- 
turers or exhibitors who have supplied the plant. 
The second and third columns show respectively, 
the number of arc and incandescence lamps em- 
ployed in each department, and under the different 
systems, as well as the mean electromotive force 
necessary to work the incandescence lamps to their 


normal intensity. The last column contains notes 
as to the generating machines employed, together 
with such other particulars as call for special atten- 
tion under the different systems. 

The special feature of interest and importance in 
the electric lighting of the Health Exhibition, and 
that which distinguishes it from all previous displays 
of electric illumination, lies in the fact, that the sole 
object of the electric plant is to illuminate the Ex- 
hibition and not as on all previous electrical exhibi- 
tions for the purpose of displaying or advertising 
the property of manufacturers of electric apparatus. 
The illumination of the galleries, that is to say the 
placing of the lights, has been almost entirely in 
the hands of the executive staff of the Exhibition 
in the person of Mr. Gooch, and although the pro- 


| prietors of systems of electric lighting have contri- 





buted free of charge the necessary apparatus, they 
have no means of making a greater display in one 
department than in another, it having been the 
aim of the executive to illuminate the buildings 
throughout in the most perfect way possible with 
the electrical apparatus at its disposal. The placing 
of all the lamps and apparatus under one control 
and organisation offers exceptionally good opportu- 
nities for the making of careful tests and compari- 
sons, and we hope, and have every reason for be- 
lieving, that a very elaborate series of tests and 
measurements will be made in the course of the 
next few months from which very valuable infor- 
mation may be derived. Certainly no better oppor- 
tunity for the obtaining of such information has 
ever before presented itself, and there is little chance 
of its being lost. 

We have delayed the commencement of the pre- 
sent series of notices upon the lighting arrange- 
ments of the Exhibition until there was a sufficient 
number of the installations completed, and although 
there are several still to be brought in or set to 
work, there is every reason to believe that within 
the next fortnight the whole of the apparatus will 
be at work. As we write, one of the most impor- 
tant of the generators, the new large Ferranti 
alternate current machine to drive a thousand 
lamps, is being fixed, and by the time this article is 
before our readers, will probably be at work. 


Of the principal novelties in the collection we 
would mention the following : the improved Brush 
machine, which is of the same external form as the 
original type of sixteen-light machine, but the core 
of the armature is constructed of thin sheet iron 
coiled in such a manner as to form a lamellated ring, 
with cross slips inserted at equal angular distances 
apart and with air spaces between the various 
layers; the effect of this is not only greatly to 
reduce the generation of heat and to dissipate such 
heat as is generated with far greater rapidity than 
in the older type of machine, but at the same 
time to greatly raise the efficiency of the ma- 
chine, enabling a dynamo which, under the older 
| system could work sixteen, Brush lamps, to illu- 
| minate twenty-three lamps when fitted with the 
| improved armature. We shall in the course of the 
present series of notices illustrate and describe 
the construction of this armature as well as such 
other machines and apparatus to be seen in the 
Exhibition which have not already been described 
in these columns. The Brush Company contribute 
also one of their new four-pole Victoria-Schuckert 
machines for one hundred lights, which is driven by 
one of the new Otto two-cylinder gas engines, in 
which an explosion takes place at every stroke, and 
which is worked by gas generated by Mr. Emerson 
Dowson’s process and apparatus. There are also 
two other Victoria machines, one driven by a 
Parsons silent engine* at 800 revolutions, which 
is so absolutely quiet in its action that no sound 
can be heard even when the ear is [placed close 
against the casing of the engine. The other 
Victoria machine is driven by a Tower spherical 
engine.+t Some interesting results may therefore 
e be looked for from a comparison of the working 
of these three machines. 

The Giilcher Electric Light Company work an 
installation by a new method of coupling up 
the machines in such a manner that each excites the 
field magnets of the one next to it, so that in the 
event of any machine breaking down the alteration 
of a switch cuts the offender out of circuit with the 





* See ENGINEERING, page 226 ante. 
t+ Ibid., page 201 ante. 
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mains, and the remaining machines (which are con- 
nected with the mains in parallel circuit), supply 
the current until the first machine can be added 
again to the circuit. 

Of the other new contributions, all of which we 
shall describe in their proper place, we would 
mention the incandescence lamps of the ‘‘ Varley 
Patents Proprietary,” which are not yet installed, 
the arc lamps of Messrs. Clark and Bowman, and 
Mr. Sennett, and the dynamo machines of MM. 
Gérard, Oppermann, Ellwell - Parker, and the 
‘*Phcenix” machine of Messrs. Paterson and 
Cooper. There is, moreover, now being installed a 
highly interesting thermo-electric generator, the 
invention of Herr Lautensack, which when com- 
pleted will be employed to work from sixteer to 
twenty incandescence lamps. We shall also describe 
several new pieces of accessory apparatus which are 
used in connexion with the installations. 








BRITISH NAVAL GUNNERY. 
(Continued from page 511.) 

Effect of Fire. —We now come to the effect of the 
different metheds on the enemy. Independent 
firing gives a more or less continuous series of 
blows, while the broadside firing pours in a mass of 
projectiles at once. The former would probably 
be the more effective when firing at a ship whose 
armour is well within the piercing power of the 
guns, while the latter would be required when it 
is deemed advisable to attack a particular part of 
the ship, and to have the whole crushing effect of 
a broadside of projectiles, planted simultaneously in 
the same spot. With reference to this latter point, 
however, it can hardly be expected that under any 
circumstances (except perhaps in a bombardment), 
the projectiles fired from a broadside of guns, could 
be planted within, say, 90 ft. of one another. We 
have referred before to the difficulty, in firing by 
the director, of getting the sights of all the guns 
on the object together, and this alone would pre- 
vent exact concentration. 

In firing by director, the guns are previously 
concentrated for some fixed distance; hence if 
the enemy is not exactly at this distance at the 
moment the broadside is fired, the concentration 
fails, and the shot strikes simultaneously, but at 
intervals apart varying with the error in the 
distance. This is explained in Fig. 93, where a 


a2 2 @ 


6 


broadside of five guns G G G, 30 ft. apart, is 
concentrated on the beam at an object 600 yards 
off. It can be seen that for every 100 yards’ error 
in the distance, the spread of the shot will be 
20 ft. 
the shot do not even strike together. 


4 Fic. 94. 
ee 

¥ 
- {i acim 


AO represents the path of the projectile fired from 
the foremost gun of a broadside concentrated on 
an object 30deg. before the beam, and B O that of 
the projectile from the after gun. It will be seen 
that the latter has a longer distance to travel, and 
therefore will strike after the other. The difference 
is practically very little, but still it means that we 
have a series of comparatively light blows, instead 
of‘one heavy one. 

Dangei ous Space.—A very important point in the 
consideration of the effect of different methods of 
firing is that of dangerous space. It may be defined 
as that space within which, if an object pass, it 
will be struck by the projectile. In Fig. 95, x x re- 





Fic. 95. 





A 





presents the water level, and A C the path of a pro- 
jectile tired from a certain gun ; then the dangerous 
space for an object O would be represented by the 
line DS. With the guns hitherto in use in the 
service, in which the muzzle velocity may be taken 
as 1500 f.s. at the most, these dangerous spaces are 
roughly as shown in the accompanying Table, sup- 





If the guns are not trained on the beam, then | 
In Fig. 94, | 








posing the gun to be fired from a height 10 ft. above 
the water, and laid for the centre of an object 20 ft. 
high. 

Table of Dangerous Space for Low Muzzle- Velocities. 











Dangerous Space. 
Range. 
From To 
yards. yards. 
600 muzzle. 800 
800 500 960 
1000 830 1120 
1200 1075 1295 
1400 1300 1480 
1600 1515 1670 
2000 1935 2050 
2400 2350 2445 











It will be seen from this Table that with the gun 
laid for 600 yards, the shot would strike the 
object somewhere, if it were anywhere within 800 
yards, while at 800 yards, the error in range could 
be 300 yards short, or 160 over, and yet allow the 
projectile to hit. At 1000 yards we see the space 
reduced to 170 yards short and 120 over, and this 
we take to be the limit of error which could be 
admitted. With ships moving about at great 
speeds, it is almost an impossibility to give the 
range within 100 yards, that is to give it in time 
for the guns to be laid and fired. Hence we may 
say that 1000 yards is the limit of the practical 
fighting range, when ships are manceuvring at speed. 
Beyond that distance, when theships are comparative 
quiet, independent firing should be used, because 
as we have said, it is more accurate than the other. 
An exception might be made to this rule in bom- 
bardments, where the object is large, and where 
a broadside of shell falling together, might have 
great effect. 

We have now to deal with the firings at ranges 
under 1000 yards, with reference to dangerous 
space. We mentioned above that electric firing by 
director was, as a rule, not used above 800 yards. 
The reason is this: The dangerous space at 800 yards 
only admits of an error in distance of from 300 yards 
short, to 160 yards over, and bearing in mind that 
if once the guns are converged and laid for eleva- 
tion, it is difficult to relay them, the margin laid 
down is as small as can be admitted. 





In more modern guns, where the velocities reach 
2000 f.s. and even more, the dangerous spaces at 
these respective distances are very much larger, and 
perhaps this consideration may, when these guns 
are generally introduced into the service, lead to the 
distances for which the guns may be converged, 
being increased. 

The following Table gives the dangerous spaces 
for a velocity of 2,250 f.s., the weight of the projec- 
tile being 320 lb. and diameter 9 in. 


Table of Dangerous Spaces for High Muzzle- Velocities. 











Dangerous Space. 
Range. ——— =e ees 
From To 
—_ yards. yards. 
600 muzzle, | 87 
800 ” 1040 
1000 fe 1230 - 5 
1200 820 1400 
1400 1155 1580 
1600 1405 1755 
2000 1865 2120 
2400 2295 | 2490 





A comparison of this, with the foregoing Table, 
will show the large increase in dangerous space due 
to additional velocity. An acquaintance with this 
part of the subject has tended to narrow considerably 
the question of what class of firing should be used 
at different distances, for we have seen that electric 
firing should not be employed as a rule above 
800 yards, and that independent firing would pro- 
bably be the most effective above that range. 

In drawing the following conclusions from the 
arguments that have gone before, it must be re- 
membered that it is impossible to lay down a hard 





and fast rule on the matter. So long as certain 
elements, which are of vital importance as bases 
from which deductions are to be drawn, are variable 
in different ships and under different circumstances, 
the use of the different systems of firing must also 
vary, and it is a question for the captain of the ship 
to decide at the time, which of the methods must 
be used as the action progresses. It would appear 
that the following may be taken as a rough guide. 

Independent Firing should be used when a 
steady continuous fire is desired, continuity being 
insured by firing in succession from forward or 
aft, as necessary. It would probably be found 
more effective than broadside firing at long 
ranges, except under peculiar circumstances, as 
pointed out above. Its use is inadmissible, of 
course, when the object is not clearly distinguish- 
able from the gun-deck, and in cases where ships are 
rapidly passing and repassing one another, it would 
probably be necessary to lay the guns for a certain 
bearing and distance beforehand, and thus employ 
director firing. There is no reason that a modi- 
fication of independent firing should not be used 
for this purpose, the guns being laid as for director 
firing, but the captains of the guns themselves firing 
as their sights come on ; but this has the disadvan- 
tage of taking the control of the fire out of the 
hands of the captain of the ship. 

Broadside Firing by Directing Gun.—This should 
be used where, the object being clearly in view, 
the ship tolerably steady, the range moderate, 
and the enemy more or less stationary, it is re- 
quired to strike a powerful local blow. Also in 
cases where the smoke hangs about and so prevents 
independent firing being efficiently carried out. 
A modification of this firing might be also used 
by having the guns laid (as in director firing) on a 
fixed bearing, and for a certain elevation, and fired 
by the captain of the directing gun, or by an officer 
stationed in rear of the sights of the directing gun, 
as the sights are brought on. This latter method 
has the advantage of eliminating the possible errors 
of the director, but at the same time it takes the 
control of the fire more or less out of the hands of 
the captain of the ship. 

Electric Firing by Director.—This should be used 
at distances up to 800 yards, and in cases when 
the captain desires to have perfect control of the 
fire, where ships are passing and repassing at high 
rates of speed, where the object is obscured from 
the gun-deck, and where a converging fire is re- 
quired. A modification of this method of firing is 
also available, in which guns are laid as usual on a 
fixed bearing, &c., but the officer at the director 
presses his firing key whenever his sights come on, 
without waiting for the whole broadside, thus firing 
whatever guns may happen to be ready. This has 
the advantage of enabling the captain of the ship 
to direct the comparatively continuous fire, and 
would probably be very effective at short ranges, 
but there are always the errors inherent to the 
director to be considered. 

In considering these modes of firing no account 
has been taken of ramming and the effect it would 
have on the systems, nor has the method of fight- 
ing turret ships been explained. These subjects 
require separate consideration. 





THE INTERNATIONAL HEALTH 
EXHIBITION. 

Tue South Annexe is intrinsically second to no 
part of the Exhibition in interest, being strictly 
germane to the great object of the whole business : 
Health. It attracts very little attention from the 
general public, which takes a far more lively interest 
in the bride-cakes, trophies of cigarettes, and the 
big beer barrel in the great south gallery, than in 
drain pipes, gullies, traps, and water appliances, or 
even Mr. Donald Nicoll’s realistic dust-bins, as 
shown in the unattractive section of which we are 
about to treat. 

Considering how greatly the demand for space 
exceeded that at the disposal of the executive it is 
shameful to see how the useless exhibits, such as 
the displays of wine bottles and jam pots to which 
we recently made reference, have a space 
and crowded out the more legitimate objects of the 
Exhibition. The organisers of the show rightly made 
the food group the first of the series, and allotted the 
best positions for its display ; for health is more 
affected by meat and drink than by any other circum- 
stances of daily life. The food exhibitors, however, 
have, asa rule sadly betrayed the trust placed in them 
and seem to consider that the fine positions they 
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occupy have been awarded to them only for the 
purposes of gratuitous advertisement. The South 
Annexe is devoted to the construction and ventila- 
tion of house drains, sewer disconnexion, traps, 
sinks, gullies, and the disposal and utilisation of 
house refuse. On entering the gallery the first 
stand to attract attention is that of Messrs. Broad 
and Co., of Paddington, who show the various 
parts of a system of domestic drainage and drain 
ventilation, which they suggest. It is pointed out 
that an air inlet to a drain may become an outlet 
for vitiated air through the drain being charged 
with water and thus displacing air which may 
escape at the air intake, or a defect in the upcast 
shaft may admit cold air and cause a reversal of the 
current. In view of this, the inlet in the design 
shown, is carried to the roof and an outlet rises 
above it. If the fixing of a pipe should be objected 
to, the inlet may be taken from the ground at some 
distance from the dwelling, a specially designed 
inlet being made for the purpose fitted with a cup 
to intercept solids. The waste pipes from bath 
or sink, discharge over a registered gully trap, 
whilst the rain-water pipe discharges over a 
small gully. The gully trap is well adapted for 
intercepting grease. It has an inspection inlet 
. which when open enables the trap to be easily 
cleaned and allows of a ready access to the drain. 
The drain discharges into a manhole not less than 
2ft. Gin. by 18in. clear. In the bottom a taper 
half channel is fixed, which in turn discharges into a 
reducing channel syphon with vertical drop, a 3-in. 
trap and a 3-in. fall. There is nothing very novel 
about the whole system, it is simply a well-planned 
application of known laws, the almost constant 
neglect of which causes so much sickness and death. 
On this stand are also shown Staffordshire blue 
bricks, which, to judge by the sharpness of the 
arris are unusually hard. Some good examples of 
square glazed tiles for tesselated pavement are notice- 
able for their good colours both natural and prepared. 
This firm also exhibit Bourtreehills’ white enamel 
sinks, baths, cisterns, milk coolers, mangers, &c., 
a ware which appears to be growing in favour for 
purposes of the above nature, especially in situations 
where extra weight is not objected to, but durability 
and cleanliness are demanded. Fractures from the 
objects are exhibited, and show the enamel to be 
very closely and strongly attached to the fireclay 
base, whilst the whole is very homogeneous. 
Another class of goods shown by Messrs. Broad 
is Ingham and Son’s glazed bricks. These are 
both white and coloured, and the colouring is good 
and whole. 

Mr. Joseph J. Ellis, of Ellistown, near Leicester, 
shows some high-class sanitary stoneware, such as 
socket pipes, junctions, breeches, elbows, bends, 
gullies, &c. Also fireclay goods, such as furnace 
lumps, boiler-seating blocks, grate blocks, &c., and 
samples of crucible and cement clays, both ground 
and in lump. The glazed stoneware drain pipes 
shown on this stand are made by a special process, 
lately introduced by this firm, which is stated to 
give more uniform results in the manufacture. 
The examples shown in the Exhibition are cer- 
tainly very good specimens of their kind, appearing 
truly cylindrical, and the fracture having no iron 
specks, ; It is said that some of the pipes exhibited, 
6 in. in diameter, stood a water pressure of 60 Ib. to 
the square inch for several days without leakage or 
moisture showing through This is an important 
point in drain pipes, which are sometimes so porous 
in texture and irregular in make, as to become very 
unwholesome in themselves. The firebricks are 
made from clay taken from a bed situated at a 
depth of 1000 ft. in the Ellistown collieries. This 
clay is said to be largely employed in manufacturing 
crucibles for Sheffield steel makers, as well as for 
gas retorts and various other purposes. A few 
examples of ‘‘ Ellistown” red bricks are also shown 
on this stand, although the principal display of 
these is in another section of the Exhibition. They 
are made from the red marls and measures on Mr. 
Ellis’s estate in Leicestershire. These bricks have 
only been introduced within the last three years or 
so, and appear to have already made a reputation 
for themselves, the prevailing fashion in street 
architecture for which they are specially adapted no 
doubt having done much to further their demand. 
They have been supplied for several large buildings, 
amongst others the First Avenue Hotel, the Hotel 
Métropole, Northumberland Avenue, and are now 
being used in the construction of the Constitutional 
Club, Northumberland Avenue, which is being 
erected to the designs of Mr. R. Edis by Messrs. 





Lucas Brothers, Lambeth. The fracture of the 
brick shows that it is hard and close in texture, and 
well able to resist pressure. Attention has been 
oe called of late to the advantages of a 
igher quality brick for resisting fire, in a very 
forcible manner, and the subject is one that appears 
likely to receive more of the attention it deserves 
in future. In a recent fire some of the London 
stocks appeared to melt into clinker under the great 
heat, and added considerably to the damage done. 

Mr. R. R. M’Kee shows a new and ingenious 
drain flushing apparatus. Water from the main is 
allowed to flow continuously into a suitable tank. 
As the water rises, a float operates a lever by means 
of which the main pressure is admitted into a 
cylinder and raises a piston which in turn opens a 
large outlet valve at the bottom of the tank. When 
the water in the tank has fallen below a certain 
level, a cock in the lower part of the cylinder is 
opened and the water is allowed to escape. In this 
way the pressure is removed, and the valve closes 
by gravity to be opened again in the same manner 
when the cistern is full. A supplemental float is 
provided for keeping the outlet valve from closing 
until the tank is empty. The apparatus appears to 
be well devised for effecting the purpose for which 
it is designed, and is said to be working very suc- 
cessfully in the north. 

Mr. Donald Nicoll, of 12, Buckingham-street, 
W.C., has several models of appliances connected 
with the disposal of refuse on view. The most 
noticeable of these is that of a subway which 
it is proposed to place beneath the side walls 
of streets. This is apparently made of full size, 
and the side is broken away so as to allow 
of access. The subway is to be used for tele- 
graph wires, gas and water pipes, &c., but its 
main object is to serve as a sewer. The refuse 
from the house above, falls into a suitable tank 
within which are two compartments formed by gal- 
vanised open ironwork. These are filled, the first 
with broken stones,and thesecond with charcoal. The 
water will then filter out into the subway and the 
solid matter will remain in the tank to be removed at 
suitable periods. No storm water, surface drainage, 
or waste water from baths or cisterns, is supposed 
to enter the subway, but is carried off by existing 
sewers. The benefits of Mr. Nicoll’s scheme are 
apparent, but a big financial question is raised by 
the proposal. Models of iron garbage-bins are also 
shown. These are intended for animal or vegetable 
refuse of an offensive nature, and are fitted with a 
deodorising sifter, which can be actuated whilst the 
air-tight lid on the receptacle is closed. Models of 
dust-bins for domestic use are exhibited on this 
stand, and the use of a supplemental wirework 
basket is graphically illustrated by a picturesque 
collection of old boots, rags, papers, &c. 








NOTES. 
VELOcITY oF SounD IN Arr, 


Mr. BuaIkLEy, who read a paper some time ago 
before the Physical Society on the velocity of air in 
tubes of fine bore, has made some further experi- 
ments on the matter, and obtained several interest- 
ing results. The velocity of sound in air decreases 
with the bore in a fairly regular manner. Thus 
with a tube of 11.4 millimetres in diameter the 
velocity was only 324.28 metres per second, whereas 
with a tube 88.2 millimetres in diameter the velo- 
city was 330.13 metres ; or very nearly that in free 
air. Mr. Blaikley finds that the best pipes or tubes 
to use for his purpose were those in which the upper 
proper tones are in harmonic order, or better still, 
those in which they were far removed from the 
harmonic order, or in other words dissonant, 


ComsBininc CoLours. 


At the Physical Society, on Saturday, June 14, 

r. H. H. Hoffert exhibited an ingenious appa- 
ratus for the synthesis of colour, and which may be 
usefully employed in studying colour blindness, 
though primarily intended for demonstrating the 
laws of colour combination. The apparatus con- 
sists essentially of a series of platinum wires which 
are rendered incandescent by the current from 
Grove cells, and the intensity of the light they 
emit is capable of being graduated by rheostats in 
circuit with the wires. The light from several of 
these wires is passed through the prisms, and the 
refracted rays of a certain colour can be transmitted 
to the eye-piece through which the observer looks. 





The rays can either be compared side by side, or 








superposed so as to give compound colours, thus 
illustrating the production of tints. 


Sewace at NorrincHaM. 

Mr. Tarbotton reports that during the past year 
the increase in the number of public and private 
streets which have been sewered at Nottingham, 
has been maintained. The number of house and 
other connexions has been equally great, and the 
result is that the sewerage volume has been much 
augmented, especially in the Leen Valley. The 
sewage of Arnold and Carlton has also been in- 
creased, and the total population now contributing 
to the sewage volume may be taken at about 240,000. 
The water supply is largely on the increase ; the 
amount pumped the week before last was 37,500,000 
gallons, and if to this be added about 20,000,000 
gallons pumped at the bleaching, dye, and other 
manufacturing works in the district, a total volume 
is obtained of 57,500,000 gallons. If 124 per cent. 
be deducted for water which does not find its way 
into the sewers, it leaves a daily average quantity 
of sewage to be dealt with of upwards of 7,000,000 
gallons. The sewerage of the Netherfield district, 
in Carlton, has been completed, and application has 
been made from the Local Board for the sewers to be 
connected with the outfall sewer to Stoke Farm. The 
old and difficult question of dealing with the manu- 
facturing refuse of the district still remains un- 
solved. This refuse, although unfecal and unin- 
jurious to health, is mainiy carried into the public 
sewers, and dilutes the sewage, and when the 
whole of the sewage is carried down to the farm it 
will cause considerable difficulties and expense. 
This will be a work of time, but should be pro- 
ceeded with year by year; the Leen and the new 
flood water culvert, in the Beck Valley, will enable 
a large quantity of innocuous water to be disposed 
of, and a series of inexpensive intercepting culverts 
should be provided. The high-level sewage has 
almost continuously been sent down, by gravitation, 
to the Stoke Farm. Most of the farm has been 
under cultivation, only small quantities having 
been subject to the works of drainage and carrier 
formation. The subsoil drainage has progressed 
during the last year, and now about 50 acres only 
require to be drained. The main carriers are nearly 
completed, and by the end of the present year all 
the engineering works on the farm will be drawing 
to a completion. 


An American Exureition 1x Lonpon. 

The very novel idea of an American Exhibition 
in London has been started in the United States, 
and already the preliminaries are settled, and the 
promoter, General Norton, is here making his pre- 
parations. At the late Fisheries Exhibition the 
United States was ahead of every other section in 
the interest and good organisation of its display, 
while at Paris and Vienna, the exhibits from across 
the Atlantic offered by their ingenuity and novelty 
a more stimulating field for examination and study, 
than did the more elaborate displays of older 
countries. But all the examples of American pro- 
ducts which have been shown in Europe have been 
partial, and small in amount, and could not be 
considered representative either of the wealth, the 
resources, or the ability of the nation which sent 
them. Consequently it is felt that the time has 
come for a really comprehensive and characteristic 
collection of American products and manufactures 
to be shown here, and the scheme has met with 
the heartiest support from railway companies, 
manufacturers, and producers of all kinds. The 
Exhibition is to be essentially national in character, 
and will display the American artisan at work, with 
white and coloured men engaged upon their respec- 
tive handicrafts. The date of the opening is fixed for 
May 1, 1886, to give ample opportunity for the 
great preparation which is anticipated, and also to 
secure a large part of the exhibits which will be set 
free before that time, by the closing- of the New 
Orleans Exhibition. It is a work of supererogation 
to prophesy that it will be a success, and that 
thousands will crowd to see the products of the 
country which has more natural advantages than 
any other land in the world, and is inhabited by the 
most energetic race on the globe. Hitherto foreign 
exhibitions of manufactures have been mainly— 
except as regards artistic work—copies, more or less 
modified, of English productions, and have often 
produced a feeling of self-contentment in the British 
mind, by no means favourable to progress. But this 
time the case will be altered ; the object of the in- 
dividual American is to get on in the world, and 
thus instead of the scheming and inventing being 
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left to a district branch or class, every man is eager 
to add his little improvement to the trade or calling 
that he follows. Thus little by little alterations are 
produced until the whole is changed, and English 
manufacturers will find that they will stand less in 
the position of past-masters, and more in the posi- 

: tion of novices than they have done at any previous 
exhibition held in Europe. The offices of the 
secretary are at 7, Poultry, E.C. 


Guiosr LicHTNING. 
A peculiar case of globe lightning is related by M. 


C. Decharme, whose original investigations, in the | 


region of hydro-dynamics and electro-magnetism, of 
the problem so ingeniously studied in other ways 
by Professor Bjerkness and Mr. Stroh, will be 
remembered by our readers.* On the evening of 
February 24th, a rain and hailstorm passing over 
Amiens, suddenly startling the inhabitants by one 
most vivid and unexpected electric flash, imme- 
diately followed by violent thunder. This flash 
appears to have resolved itself into a number of 
glowing, but harmless, globules. For this division 
of the lightning M. Decharme has only one witness, 
whostates that he saw the brilliant mass burst asunder 
and descend in various directions. The globules, 
however, were observed at seven different places, 
the most extreme being almost a mile apart, and were 
always seen under very similar circumstances. The 
lightning struck the theatre, and pierced one window 
with an oblong hole about an inch long, the edges 
of which were very brittle, but not fused; it passed 
then as a small glowing ball of a bluish tint behind 
the scenes, narrowly missing several actors. It 
finally disappeared with a slight explosion, doing 
no further damage, and leaving no traces whatever. 
A similar flame was observed in two houses, which 
it entered probably through the open windows. At 
another place, a woman standing at the open door, 
saw a bluish flame, as big as an egg, fall from the 
rain pipe; it exploded like a gun. The terrified 
woman rushed into the kitchen, and had time 
enough to sit down before she heard the violent 
thunder which startled the whole town. In a fifth 
house, it came down the chimney, lifted up one of 
the stove hobs, and traversed half the kitchen 
in the form of a fiery globe of the size of an 
orange; there was again an explosion, but 
no damage, and no smell of ozone, just as in 
the other cases; the thunder followed after- 
wards. The blue flame was further noticed in a 
restaurant, and finally in another house, where it 
stretched a telephone wire, deranged the electric 
bell, then with a report passed into the house 
itself, and along the supper-table, where it hurt the 
hand of the master of the house, rendering it use- 
less for some minutes, and finally disappeared 
mysteriously. The lightning thus behaved like a 
water jet falling upon some solid body, and spirt- 
ing out in little globules in all directions ; these 
globules were hurled away and showed no prefe- 
rence for good conductors in their descent. The 
whole occurrence is very peculiar, but seems to 
point to a certain relation between electric and 
liquid currents, for which Professor Decharme has 
brought many an unexpected experimental proof. 
We hope on an early occasion to acquaint our 
readers with the results of further recent investiga- 
tions of M. Decharme. 








MECHANICAL EQUIVALENT OF HEAT. 
To THE EpIToR OF ENGINEERING. 

Srr,—‘‘ M.R.C.S.” and I can hardly meet on the line 
of argument he advances. 

Thus, I do not believe in molecular ‘free paths ;” to 
me, molecules are in states of pulsation, and heat increases 
their powers of pulsation. 

Again, there is no correct way of stating pressure in 
terms mv, and there is no such thing in Nature as an 
impetus measurable in terms m v, and styled momentum. 
But this perhaps does not matter in the case before us, as 
the mere ‘‘ hanky-panky” of mathematical manipulation 
causes it that “‘ M.R.C.S” is at no time working with the 
conglomeration of incongruous elements representing the 
terms of his equation, but with their mere numerical na- 
tures only, and the aforesaid ‘‘ hanky-panky” affords him 
equations expressing the different temperature at different 
pressures in terms of energy, which is, as should be. 

I am, also, rather peculiar in liking to see physical facts 
working simultaneously with the working of mathe- 
matical manipulation, and would write his equation thus : 

150x129 _, 

“i ? 

Vv 
as, 8, or space is actually, represented by mean velocity ; 


again, I would ask why the factor 12 should not be at 
once eliminated, and in all subsequent operations, thus, 


xexk dt 





* See ENGINEERING, vol, xxxvi., pp. 378 and 404, 





150x92.2%12 _ » 


7 xsx12xl1 


150x129 _» 


n 
Vv xagxi 

All this may seem hypercritical to ‘‘ M.R.C.S.,” and he 
may find it hard to dos mathematics to physics, unless, 
as is usual, allowed to make his preliminary statements 
to suit the end he desires to work to, and he may com- 
plain that but little “‘applied mathematics” would be 
ossible on my system ; well, the truth is, that but little 


or, 


is possible and true. 


Yours respectfully 
Chester, June 8, 1884, ‘ 


G. PINNINGTON, 





To THE EpiTor or ENGINEERING. 

Srtr,—May I be permitted to ask why the well-known 
equation of the adiabatic curve pv” = const. (1) may not 
be used in tHe solution of the question that appeared in 
your journal of April 11? 

This equation is deduced pee independently of the 
mechanical equivalent of heat and may be found in any 
work upon thermodynamics (see Chaleur, by Jamin et 


Baily, second part, p. 117, 1878). The value of 7 = 
found directly by the experiment of MM. Clément and 
Desormes : 
C being specific heat under constant 
c 


C i 


pressure. 
volume, and for 
air r={. 

The characteristic function of air, considered as a 
perfect gas, is, 


(273+¢,) p v—(273 +t) py vp=0 (2) 
and on eliminating v and +, between (1) and (2) we have 
273+¢ 


mti=(n) *=G)) © 


(This equation is given in Chaleur, p. 120, where it is 
used for a slightly different question). On substituting 
the data of the question in (3), and remembering that 
68 deg. Fahr. equals 20 deg. Cent., the final temperature 
becomes 20.13 deg. Cent. =68.23 deg. Fahr. 

I am inclined to doubt the accuracy of the reasoning of 
your correspondent ‘‘M.R.C.S.” as given in your issue 
of May 30, where he says, ‘‘ Suppose it (the air) did not rise 
in temperature, its volume under the increased pressure 
would be to the original volume as (273+t) to (273+¢,).” It 
is rather difficult to imagine what is the idea intended to 
be conveyed, as by his hypothesis, t;=t. The substitution 
of 85 deg. Cent. for 68 deg. Fahr. is of course a mere 
oversight. The result, however, will bein no way im- 
proved by the correction. 

I am, Sir, your most obedient servant, 


Paris, June 2, 1884. 





To THE EpiTorR OF ENGINEERING. 

Srr,—On reading the solution offered by *‘ M.R.C.S.” 
in your number of May 30 of the problem, propounded by 
Mr. Pinnington in your issue of April 11, it occurred to me 
that the problem is capable of a solution without employ- 
ing the Theory of Molecules, and I therefore beg to offer 
the following : 

According to Rankine, when the density of a gas is 
made to vary without any transfer of heat to or from the 
gas, the pressure varies proportionally to that power of 
the density whose index is the ratio y (the ratio 7 being 
the ratio between the specific heat of the gas at constant 
pressure, and the specific heat of the gas at constant 
volume. This ratio for atmospheric air being y=1.408). 

If now 1 lb. of air be inclosed below a piston of one 
square foot area, the temperature of the air being 68 deg. 
Fahr., and the pressure 150 lb. per square inch, or 
21,600 lb. per square foot. If now the pressure be in- 
creased to 21,630 Ib. per square foot, then, according to 
the above rule, the proportion between the densities will 
be expressed by the equation : 


DY _ 21600 


Div 21630 


As the volume is inversely as the density, 
denote the original volume of the air by ¥, 
duced volume by Vj, we shall have : 


then if we 
and the re- 


v, )” _21600 
V =21630 ; . 
- ey __ log 21600 -log 21630 _ —.0006027 
v 4 yy 
as for atmospheric air y=1.408. Then, 
Vi\ — —.0006027 _ _ _- oonrie.. 

log (¥) L108, = — 0004281 = .9995719 —1 
and 

Wage 

= 999015. 


The relation between the volumes, pressures, and 
temperatures of a given weight of any perfect gas is, 
according to Rankine, expressed as follows : 

PVi - % 


Pp 6 
where P and V are the pressure and volume of a given 
weight, say 11b., of a gas at the temperature (absolute) 2, 
and P, and Vj are the pressure and volume of the gas at 
the absolute temperature 2;, Then, as in the present case, 





P,_ 21630 


Vy 
we have P = 21600 y= :999015, and as the absolute 


temperature of the air at 68deg. is 2=461.2 deg. +68 deg, 
= 529.2 deg., we shall have: 


21630 . 999015 =_ 21 


and 





21600 529.2” 
1 21630 
3 = 51600 * 999015 x 529,2=529,413 deg. 


Or the temperature of the air, when compressed, will be, if 
measured on the ordinary Fahrenheit’s scale, 529,413 deg, 
— 461.2 deg. 68.213 deg. 

The effect of compressing the air has thus been to in- 
crease its temperature by .213 deg. 

Although not included in Mr. Pinnington’s question 
I may se be permitted to add that, as your readers 
are probably aware, this gives a means of deducing the 
mechanical equivalent of heat. The amount of heat 
required to increase the temperature of 1 Ib. of air by .213 
deg. is equal to the product of .218 deg. into the specific 
heat of air for constant volume; this being .169, the 
amount of heat required is .213 x .169=.035997 units of 
heat. As no heat has been directly supplied to the air, 
this amount must have been the result of the work done 
by the piston with the weight of 21,6301b. on it descend- 
ing through the distance the air has been compressed, 
being converted into heat. 

The volume of 11b. of air at 68 deg. and at a pressure 
of 21,600 lb. per square foot is: 


26214 | 529.25 ano. 
21600 * 193.2 1.3022 cubic feet. 

The volume after the air has been compressed is 
1.3022 x .999015 = 1.30092 cubic feet. 

As the area of the piston is 1 square foot, then the 
distance through which the piston has descended is 
1.3022 30092 = .00128 ft. The work done by 21,630 lb, 
descending through this distance is 21630 x .00128 = 
27.744 foot-pounds. This then will be the mechanical 
equivalent of .035997 units of heat, . bon mechanical 
equivalent of one unit of heat will be “035997 = 771 foot 
pounds, thus agreeing very closely with the ascertained 
equivalent 772 foot-pounds, 

Glasgow, June 2, 1884. H. 


Volume= 








‘A REPORT ON WATER METER TESTS.” 
To THE EpiTor oF ENGINEERING, 

Srr,—We shall be much obliged if you will publish our 
disclaimer of any responsibility for the trials made with a 
meter apparently in our name by M. Villeret. 

The results of this trial published in your last week's 
issue could not have been obtained with one of our meters 
in the state they leave our factory. The fact that these 
trials did not include a test for durability renders the 
results valueless, as any meter can be arranged to make a 
good trial for a few days. 

It is significant that the Siemens meter, made by 
Messrs. Siemens and Halske ,with whom we are princi- 
pally in competition, should be credited with so bad a 
sor ase as compared with meters which have had 

ittle success in practical work. 
Yours truly, 


London, June 11, 1884. J. TYLOR AND Sons, 





WORKING OF REFRACTORY TITANIC 
ORES. 


To THE Epitor OF ENGINEERING. 

Sir,—For many years past the deposits of iron sand, 
both on the shores of New Zealand and of Canada, have 
been the object of much solicitude on the part of the 
governments of these countries, who have endeavoured to 
use this raw material, which is so rich in metallic iron, 
and of which there is almost an inexhaustable supply, to 
acommercial advantage. It was urged that the absence 
of suitable fuel within reasonable distance of the deposits, 
would always be an insuperable obstacle in the way of 
using up the sand on the spot, yet that obstacle, serious as 
it seemed, would appear to be overcome, as coal and 
slack from Waikato may be obtained suitable for gas pro- 
ducing. 

Having experimented with these sands I have been 
able to obtain good and satisfactory results, either by 
working them into finished merchant bars, or converting 
them into soft steel by the Siemens open-hearth furnace, 
or by making crucible steel of a high quality. I treated 
the sands as under. 

After working them in the Siemens rotary furnace with 
charcoal or soft coal, the balls were hammered into blooms; 
these were rolled into good merchant bars suitable for the 
market. To produce crucible steel, these bars were cut up 
into small pieces, as is usually done, and melted in 
pig the production of which was a very fine quality 
of steel. 

For producing mild steel for plates, &c., in the Siemens 
open-hearth furnace, balls were taken from the rotator 
and hammered or squeezed into blooms, when charged 
with the exact proportion of pig iron, gave excellent 
results, And sofar as my experience has gone with heat- 
ing ores of almost every nation, direct, both by puddling 
and with the revolving process, I have found nothing so 
well adapted for direct treatment as these sands. 

It has been proved by experience that to work ores or 
magnetic sands direct they must contain a high percentage 
of metallic iron, this we have in these sands, as the 
appended analysis shows, and although so much has been 
expended in these countries in experiments to work up 
these sands, yet I have not read of any proving successful, 
Puddling is by far too slow a process and too expensive, 
What, then, is required is a process which will be able to 
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make a large output with very little cost, and will be 
able to meet the demands of the country, and as this 
Siemens furnace has now passed its experimental stage, 
it can be built so that, with one rotator, thirty tons of 
blooms per week can be made. 

Having in previous letters described the principle of 
this furnace, it is useless for me to take up your valuable 
space again. Suffice it to say, with a little improvement in 
he construction of these furnaces, which only by practical 
experience has been attained, the furnace coul made 
to work for three months or more, without undergoing any 
repairs ; besides, with this process no skilled labour is re- 
quired, therefore the cost for labour would be very low. 
his alone is a great advantage, as it is the high price paid 
for labour in some of our manufactures, that prevents us 
from being able to compete with foreign countries. In 
fact, with working two or more rotators jointly, blooms 
could be produced at a cost of 5s. per ton for labour, 


Analysis of Titanic Sand. 


Peroxide of iron 67.04. _. 
Protoxide of iron ss a ial 70.4 
Oxide of manganese ... 22 
Alumina a 16 
Lime _... trace 
Magnesia trace 
Titanic acid .. 1.64 
Sulphuric acid... trace 
Phosphoric acid 03 
Silica ‘ 51 
Moisture 14 
99.91 


JAMES Davis. 


LARGE SEWERS. 
To THE EpiToR OF ENGINEERING. 

Sir,—In your notice of the Deptford storm overflow 
sewer, you speak of it as probably the largest in the world, 
11 ft. high., 13 ft. Gin. wide. 

In the city of Washington, D.C., there are two circular 
cylindric sewers, one of 20 ft. and one of 22 ft. diameter. 

A rainfall is recorded here of the year 1878 in which 
2in. of rain fell in forty minutes, and the sewers of 
Washington are intended to carry off safely from the area 
they drain a rainfall of 2in. per hour. See report of 
Engineer Commissioner, District of Columbia, for the year 
ending June 30, 1883, page 16. 

Your obedient servant, 
M. C. Metcs. 

Washington City, D.C., June 5, 1884. 





RAILWAY GAUGES. 
To THE EpitTor oF ENGINEERING. 

Sir,—It has occurred to the writer that a list of the 
railway gauges of all countries, if compiled and printed in 
a compact fourm, would be of considerable use to engineers 

enerally, and to many others interested in railways. I 
aoe not heard that any such list has ever been compiled 
and published, at any rate of any list of recent date, com- 
prising the present existing railways of all countries. If 
you could give such a list in your journal, or if one could 
be compiied by the assistance of your readers and corre- 
spondents, it would, I think, be worth much more than 
the little trouble that might be entailed in the getting of 
the particulars together. 

If you think my suggestion worthy of consideration 
perhaps you will act upon it. 


Leeds, June 11, 1884. INDEX. 
{Our correspondent’s suggestion is a good one, but a 
complete and thoroughly trustworthy list such as would 
alone be of service, could only be prepared! with the co- 
operation of engineers engaged on foreign lines. We shall 
therefore be very glad to receive from resident engineers 
or others engaged on lines abroad, or secondary lines of 
exceptional gauge at home, accurate information as to the 
gauges of their respective railways. On the receipt of 
such information, it shall be collated and published.— 


» 


Ep. E.] 


Yours truly, 





MILL ENGINES. 
To THE Epitor oF ENGINEERING. 

Sir,—In your last issue of the 13th I find a description 
of a pair of horizontal compound engines made by Mr. 
William Sharples, of Ramsbottom, Lancashire. 

From reading the account I am led to think the prin- 
ciple of valve working indicates a reversion to past expe- 
rience, first by adopting hand cut-off, afterwards in- 
fluenced by an equilibrium throttle valve, which seems 
strangely at variance with the progress of the day, viz., 
trip-gear, to either Corliss or slide valves. 

In my experience I have tried a similar valve construc- 
tion to the one Mr. Sharples illustrates, also connected 
with an equilibrium throttle valve (or rather ‘‘ steam 
choker”), and found 13 1b. loss in pressure between the 
boiler and the piston. Under my present working I attain 
a pressure in the cylinder within «bout 2 1b. of boiler 
pressure, having a steam pipe free from every obstruc- 
tion from the boiler into the valve chest, where either 
more or less steam (according to variation of load) is ad- 
mitted direct through short thoroughfares to each end of 
the cylinder. This alteration, together with a quick- 
speed governor, has been accompanied with a regularity 
of turning, altogether unknown to me previously. 

Thinking some of your readers might probably be un- 
aware of the fuel-saving, besides other advantages this 
change has effected, I venture with all deference to Mr. 
Sharples, to lay the foregoing before you. 

I Shall be glad to show you my steam engines at any 
time convenient to yourselves. 

I am, yours very respectfully, 
June 16, 1884, JOHN ASHWORTH, 





TRIAL TRIPS AND LAUNCHES. 

On the 30th of May there took place from the yard of 
their builders, Messrs. Raylton Dixon and Co., the trial 
trip, which proved very successful, of two steamers 
named the Perseverance and Endeavour, the last of four 
which they have just completed for the Great Yarmouth 
Steam Carrying Company, and which will be employed in 
the fish trade as carriers between the trawling fleet in the 
North Sea and the London Billingsgate fish market. The 
vessels are 128 ft. long over all, 21 ft. beam, 11 ft. 7 in. 
in depth of hold, and have engines of 50 horse-power 
by Messrs. Blair and Co., Stockton, maintaining at sea 
an average speed of 11 knots per hour. The engines are 
placed in the after part of the vessels, and the forehold is 
divided into two compartments, the smaller being for the 
stowage of broken ice, which they carry out to the fishing 
fleet. The main hold is protected from the effects of 
external heat by being lined throughoutwith timber and 
caulked, the space between the lining of the shell being 
packed with non-conducting material, as is also the space 
under the deck. The bottom of the hold is filled up to 
some depth above the floors with concrete. The first two 
vessels of this fleet, named Energy and Industry, which 
left a fortnight ago, have already made very successful 
runs, delivering two cargoes per week at Billinsgate, and 
easily maintain their 11 knots speed. On leaving Mid- 
dlesbrough the vessels took in tow five iron trawlers, 
which have been built to the order of the same owners, 
and are 72 ft. length over all, 19 ft. in breadth, and 10 ft. 
in depth of hold. These also have steam engines and cap- 
stans on board for working the trawling ropes. These 
vessels have all been built under the superintendence of 
Mr. Agar and Mr. Pilcher, of Liverpool, the consulting 
engineers, the whole fleet having been built in the short 
space of four months, 





The Buzzard, which has been built to the order of Mr. 
John Burns for the Ardrossan and Belfast passenger 
service, went down the Clyde for trial on the 2nd inst. This 
vessel has been specially designed by her builders, Messrs. 
J. and G. Thomson to fulfil very difficult conditions. 
Her length over all was limited to 215 ft., her mean 
draught of water to 11 ft. with 110 tons of weight on 
board, and her speed was not to be less than 15 knots 
per hour, between the Cloch and Cumbrae, and on the 
measured mile. She is built of steel. In order to get the 
speed, it was decided to adopt twin screws. The condi- 
tions laid down have been most satisfactorily carried out, 
The vessel was tried on the measured mile at Skelmorlie 
on a draught of 11 ft. 5in. aft, and 10 ft. 10in. forward, hav- 
ing 150 tons dead weight on board, and at this draught she 
obtained a mean speed of 14.845 knots with 77 revolutions, 
and 15.16 knots with 79 revolutions, the latter number 
being a little under the highest which the vessel will 
maintain in ordinary working. In order to try the effect 
upon the speed of an increased immersion of the pro- 
pellers, the trim of the vessel was altered to 2 ft. more 
by the stern, and the speed was increased on the measured 
mile about a quarter of a knot. At this trim the vessel 
ran the lights, a distance of 13% knots, at a mean speed 
of 154 knots. The draught and speed conditions have 
therefore been most satisfactorily carried out, and the 
builders and owners are to be congratulated upon having 
sroduced the fastest screw vessel of her size in the world. 

he twin screws of this vessel overlap each other about 2ft. 
in an aperture similar to that of a single screw ship. The 
object of this arrangement is to afford better protection 
for the screws from possible contact with quay walls. 
Considerable interest has been evinced in the results of 
the trials of this ship, as no vessel with such a high 
power has been fitted with overlapping screws, and the 
efficiency of the arrangement was a very open question. 
The results have shown that this arrangement is at least 
as efficient as a single screw. Representatives from the 
Admiralty and other persons interested in the results 
were present at the trial. The engines have 30in. and 
60 in. cylinders with 36 in. stroke, steam being supplied by 
two double-ended boilers, 13} ft. in diameter by 16 ft. 
8in. long, working at 100 1b. pressure. The machinery 
developed 2520 indicated horse-power on the trial, and 
everything worked satisfactorily. 


The Blythe Shipbuilding Company (Limited), have 
launched an iron screw steamer built to the order of 
Messrs. Evans, Jones, and Co., Bute Docks, Cardiff. 
As the vessel left the way she was named the South 
Cambria. Her dimensions are: Between perpendi- 
culars, 270 ft., beam, 37 ft., and depth of hold, 23 ft. 
The main engines of the South Cambria are being made 
by Messrs. R. and W. Hawthorn, Newcastle, the cy- 
— measuring 32 in. and 62 in., with 42 in. stroke to 
each, 


Palmer’s Iron and Shipbuilding Company (Limited), 
have launched two vessels, one from the Jarrow and the 
other from their Willington Quay yard. The first vessel 
launched was the Baileau, built at Willington Quay to the 
order of Messrs. L. and H. Guret, Cardiff. The Baileau 
is a screw steamer of the following dimensions: 258 ft. 
long, 36ft. broad, and 23 ft. 2in. moulded, 21 ft. 10in. 
depth of hold. She will be fitted with engines of 160 horse- 
power nominal, the cylinders being 33 in. and 62in. in 
diameter, and 42in. stroke. She will carry 2000 tons 
dead weight. The vessel launched from the Jarrow yard 
was of the followingdimensions: 250 ft. long, 38 ft. wide, 
and 18 ft. deep. She will have engines of 140 horse-power 
nominal, the cylinders being 30 in. and 57 in. in diameter, 
and 39in. stroke. She will carry 1870 tons on a draught 
of 17 ft., and is owned by Messrs Letricheux and David, 
Swansea. 





The screw-steamer Snipe, which was recently built by 
the Campbeltown Shipbuilding Company for the Jersey 





Steamship Company, and engined by Messrs. Dunsmuir 
and Jackson, Govan, went down the Clyde on Tuesday 
the 3rd inst., on her official trial. She is specially designed 
- 7 380 tons of dead weight_on the small net tonnage 
oO tons. 





The handsome new screw steamer Australasian, a 
vessel of 3630 tons, recently built and engined by Messrs. 
R. Napier and Sons, Glasgow, for Messrs. George 
Thompson and Co., Aberdeen and London, had her trial 
trip on Saturday, June 7. She measures 350 ft. by 44 ft. 
by 33 ft., and is fitted with Kirk’s triple expansion engines, 
working with steam at an initial pressure of 125 lb. per 
square inch, and which indicated on trial 2700 horse- 
power. Steam is supplied by two double-ended steel 
boilers fitted with Fox’s patent corrugated furnaces. 
While intended to maintain a speed of 12 knots at sea, so 
as to enable her to land her cargo in Australia in about 
the same time as that occupied by the mail steamers, she 
attained a mean speed on the measured mile of 13.8 knots 
during four runs, being three-quarters of a knot over the 
contract conditions, 

On Saturday, June 7, there was launched from the 
Neptune Works, Newcastle-on-Tyne, a smart screw 
steamer 237 ft. by 32 ft. by 164 ft., named the Ituni, 
built specially for the Demerara and Berbice Steamship 
Company’s trade between London and the West Indies, 
under the superintendence of Mr. J, F. Flannery, of 
London and Liverpool. This is the second steamer built 
by Messrs. Wigham, Richardson, and Co., for this line. 
Her builders also supply the engines which have cylinders 
27 in. and 54 in. in diameter by 36 in. stroke. 





On Monday, the 9th inst., Messrs. Hawthorns and Co., 
Leith, launched an iron screw steam trawler, named the 
Courlis, built for Messrs. H. S. Johnston and Co., Bor- 
deaux. She is being fitted by the builders with engines 
of 32 horse-power nominal. 


On Monday, the 9th inst., Messrs. Earle’s Shipbuilding 
and Engineering Company, Limited, launched from their 
yard at Hull a fine iron twin-screw fish carrier built to 
the order of Mr. W. Burdett-Coutts. The dimensions of 
the vessel are as follows: Length, 120 ft. ; breadth, 21 ft.; 
depth of hold, 10ft. The engines (which will be fitted 
by the builders) are twin-screw compound diagonal sur- 
face condensing engines of 70 nominal horse-power. The 
vessel was named the Enterprise. 


The s.s. J. N. Hadvig, built and engined by the Elsi- 
nore Iron Shipbuilding and Engineering Company for the 
Steam Navigation Company, Denmark, Copenhagen, 
made a very satisfactory trial trip, Saturday, 7th inst., 
running for four hours continuously at a speed of 12 knots 
with engines indicating 850 horse-power, the consumption 
of fuel being 1.66 lb. per indicated horse-power. er 
dimensions are 275 ft. by 354 ft. by 24} ft., and she carries 
2115 tons dead weight on 18} ft. mean draught. 

Messrs. John Reid and Co., Port-Glasgow, on Wednes- 
day, the 11th inst., launched a handsomely-modelled 
three-masted steel sailing ship, named the British Isles, 
a vessel of 2441 tons gross register, and 2861 tons builders’ 
measurement. Her dimensions are: Length, 320 ft. ; 
breadth, 43 ft. 9in. ; depth, 25 ft. She has been built to 
the orderof the British Shipowners’ Company, Limited, 
Liverpool, and is said to be the largest square-rigged sail- 
ing ship yet built on the Clyde. Her masts and yards 
are also constructed of steel. 








On the same day the Vril, the third steamer ever built 
in Ayr, was launched by Messrs. M‘Knight, M‘Creadie, 
and Co. She measures 160 ft. by 23 ft. by 114 ft., with a 
carrying capacity of 500 tons, and has been built to the 
order of Mr. D. M‘Donald, Larne. Messrs. J. and J 
Young, Ayr, are supplying the vessel with her engines. 





On Thursday, the 12th June, Messrs. Aitken and 
Mansel, Whiteinch, launched the Gran Chaco Argentino, 
a steel screw steamer of about 800 tons gross register, 
which has been built to the order of Messrs. Tarrado and 
Mollero, of Buenos Ayres, and is to be employed in the 
company’s service on the River Plate. The engines, 
which will develop about 600 effective horse-power, are 
being supplied by Messrs. Hutson and Corbett, Glasgow. 

The Thorsa, a handsome steel screw steamer of about 
1370 tons gross register, and measuring 240 ft. by 323 ft. 
by 23}? ft., was launched on the same day by Messrs. 
Barclay, Curle, and Co., Whiteinch. She has been built 
to the order of Messrs. James Currie and Co., Leith, and 
is intended for their Copenhagen and Christiania trade. 
The builders are fitting her with engines of about 200 
horse-power nominal and other machinery. 





With the same tide, the Govan Shipbuilding Company 
—late Messrs. Dobie and Co.—launched the steel screw 
steamer Siberian, a vessel of 4000 tons gross register, and 
the latest addition to the fleet of the Allan Line Company 
of Glasgow and Liverpool. When completed she will be 
able to carry about 4000 tons of cargo dead weight on a 
light draught of water. She has been specially designed 
for the Atlantic trade, and is a first-class cattle-carrying 
ocean steamer. She will also be able to carry on the out- 
ward voyage 1000 emigrants. Messrs. Denny and Co., 
Dumbarton, are supplying the engines. 


From Sandpoint Shipyard, Dumbarton (under the 
management of Mr. James Crawford), there was launched 
on Thursday, the 12th inst., the Mino Maru, a screw 
steamer of 900 tons gross register, another addition to the 
fleet at present being built for the Union Steam Naviga- 
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tion Company of Japan. She is being supplied with 
engines of 100 horse-power nominal, and will be fitted out 
both for passenger and cargo traffic in Japanese waters. 


A steel screw steamer, named the Arecuna, a vessel of 
1700 tons gross register, and measuring 286 ft. by 36 ft. 
by 23 ft., was launched on Friday, 18th June, by Messrs. 
J. and G. Thomson, Clyde Bank, the owners being 
Messrs. D. Caw and Co., Glasgow. She has been 
strongly constructed to fit her for carrying sugar and 
timber, and represents a fair combination of the ordinary 
cargo-carrier with the first-class passenger ship. Engines 
= — horse-power indicated are being supplied by the 

uilders, 


Messrs. A. G. Gifford and Co., Leith, have just com- 
pleted and equipped a novel steam fishing boat, named 
the Effort, to the order of Mr. Cook, fish salesman, New- 
haven-on-Forth. She measures 61 ft. by 16 ft.6in. by 
8 ft., and has been fitted with engines by Messrs, Cran 
and Co., Leith, and with Blake’s patent boiler. The 
average speed attained on the trial trip on the 18th inst. 
was 8} knots per hour, with a very small consumption of 
fuel. Messrs. Gifford and Co. have two other vessels in 
hand of the same class, and also intended for the deep- 
sea line fishing. 





An iron sailing ship named the Avie. a vessel of about 
250 tons, and measuring 130 ft. by 31 ft. by 8 ft., was 
launched on Saturday, June 14, by Messrs. Murdoch and 
Murray, Port-Glasgow. She was built on account of the 
Argentine Lloyd’s and is intended for river traffic at 
Buenos Ayres. 


With the same tide, Messrs. Scott and Co., Bowling, 
launched an iron screw steamer named the Pirate, and 
measuring 130 ft. by 21 ft. by 10 ft. She was built for 
Messrs. William M‘Lachlan and Co., Glasgow, and is 
intended for the Lochfyne herring trade. essrs. Muir 
and Houston, Glasgow, are supplying the engines. 





On Monday, the 16th inst., Messrs, A. and J. Inglis, 
Glasgow, launched the Elm, a screw steamer of about 
500 tons, and measuring 182 ft. by 27 ft.6 in. by 13 ft. 6 in. 
The owners are Messrs. Laird and Co., of the Glasgow 
and Londonderry Steam Packet Company, who intend 
the boat for their Clyde and Londonderry trade. Engines 
- : — 200 horse-power are being supplied by the 

uilders, 


A successful trial trip has been made by the steamship 
Partridge, built by Messrs. E. Finch and Co, (Limited), 
to the order of Mr. R. Thomson, of London. Her prin- 
cipal dimensions are : Length, 158 ft. ; breadth, extreme, 
23 ft. 2in. ; depth of hold, 12 ft.2in. She has a long 
raised quarter-deck over after hold, engines and boilers, 
short bridge-house, inclosing accommodation for captain 
and officers, and topgallant forecastle for crew. She has 
Rogers’ patent steering gear amidships on the bridge, 
and screw gear aft. The engines are compound surface- 
= of 60 horse-power nominal, constructed by the 

uilders, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change at Middlesbrough, but again 
there was a lifeless tone in the market and little business 
was done. No.3 Cleveland pig was quoted 37s. per ton 
f.o.b., but makers asked 3d. to 6d. per ton more for special 
brands for prompt delivery. At present consumers and 
merchants see no inducement to buy, as the out-look does 
not appear to improve. New contracts are exceed- 
ingly scarce and old orders are being rapidly completed, 
especially in the shipyards and rolling mills, and the 
prospects for the latter part of the year with regard to 
these departments have never been worse. Until freights 
get better and the idle steamers are again employed, there 
is small probability of new steamers being built, no matter 
how low the cost may be. he shipments of iron at 
Middlesbrough are fairly well maintained, beingthis month 
up to date 40,000 tons against 43,800 tons in May and 
54,9000 tons at the corresponding time last year. The 
chief feature in the shipments just now is the excep- 
tionally heavy exports to Russia, so as to reach that 
country before the increased duty comes into operation on 
the Ist of next month. 


The Manufactured Iron Trade.—It is a long time since 
the manufactured iron trade was so dull as it is at present. 
Ship plates are quoted 5/. per ton and angles 4/. 15s., less 
23 per cent. at works, but orders even at these prices can- 
not be obtained. Most of the mills are working irre- 
gularly. Messrs. Dorman, Long, and Co., who closed 
their Britannia Iron Works at Middlesbrough a few weeks 
ago, are again in operation. After making considerable 
alterations in their plant, they are now producing girders 
and are successfully competing with Belgian makers. 

Engineering.—Except that locomotive builders and 
bridge builders are well employed there is less doing in 
engineering, and many of the shops are very slack. It 
was reported on the Middlesbrough Exchange yesterday 
that the railway system was to be greatly extended in 
China. If this news should turn out correct the Cleve- 
land district, where rails can be made so cheap, will be 
the first place to benefit by it. 

The Steel Trade.—Prices continue low and contracts as 
difficult as ever to secure. Nothing like the available 
steel plant in the North of England is at present in 
operation, 

The Coal and Coke Trades.—There is no change in the 
fuel trade, 








‘*“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompPitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JUNE 14, 1884. 

The number of views given in the Specification Drawings is stated 
in each case after the price; wi none are mentioned, the 
Specification 18 not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

oe of oe may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 
OK. 
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‘iia 1884 1883 1853 
June 10th .. os a ne 62 sa 7 
a ae Lay pee 37 9 2 
cg tae sean sak 46 26 <= 
so Aeeh 44 21 ll 
»» 4th 41 18 7 
» 5th a 23 14 
» 16th 46 16 16 
Total for week na -.) 276 113 57 
Total from January Ist to 
June 16th (inclusive) 9039 3010 1473 
1880. 
4185. Valve Gearing: F.C. Marshall, Tynemouth. 
{[4d.]—The patentee only retains the second claim, viz.. ‘In con- 


junction with the valve gearing of the kind described above and 
illustrated in the accompanying drawings the use of dissimilar 
ended valves of the common slide, ‘ trick’ slide, or cylindrical con- 
struction substantially as described.” A full abridgment of the 
— was given in our issue of June 3, 1881, page 577. 
(Disclaimer and memorandum of alteration.” March 14, 1884). 


1881. 

4544. Manufacture, Treatment, and Application to 
Various Purposes of H nitric Anhydride, ws 
La Societe Anonyme la Panclastite, Paris. (Turpin’s 
Patent). (4d.}—This is the second disclaimer, only two claims 
being retained, viz.: (1) The hereinbefore described mixture of 
liquid peroxide of nitrogen or hyponitric anhydride and sulphuret 
of carbon, producing an explosive material (panclastite). (2) The 
gene of the panclastite to the charging of cartridges, projec- 
tiles, torpedoes, and the like substantially as hereinbefore de- 


= (Disclaimer and memorandum of alteration. May 10, 
1 
1883. 
4788. Telegraphy: S. Pitt, Sutton, ‘Surrey. (P. B. 


Delany, New York, U.S.A.) [10d. 4 Kigs.J|—This relates to a 
system of duplex telegraphy, the object being to enable (1) 
m es to be sent in opposite directions with perfect facility and 
accuracy, and (2) where ages are simult; ly transmitted 
in the same direction, the operation to be as perfect as if each 
operator were working on an independent line. It consists in 
rapidly and independently making and breaking connection be- 
tween the main line and the lines — transmitting and 
receiving apparatus at the stations at unequal speeds. This may 
be effected by means of a tuning-fork, one arm of which rapidly 
makes and breaks a contact in the circuit of an electro-magnet 
operating the fork.; The other arm makes and breaks two contacts 
each in a circuit containing independent transmitting and re- 
ceiving apparatus, and the two batteries are connected with 
opposite poles to the line. The arrangement at the other station 
is the same, the line being connected at each end to the tuning- 
f rk, (October 9, 1883), 


4906. Cen al Machines, Applicable for Bolt- 
ing Fiour, g or a oe or Shorts, 
Scal: the Finer Breaks from Rolls, or other like 
Work: Fiechter, Liverpool. (L. B. Fiechter, Minnea- 
polis, Minn,, U.S.A.) [6d. 5 #igs.)—The beaters revolve inside 
a revolving reel and a brush outside the reel is arranged so that it 
can be caused to act on the reel or be drawn from it at pleasure. 
The reel is divided into rings of different degrees of fineness and 
the material falling through the reel enters a worm in a trough 
with slides or ports at intervals leading into a second trough below, 
which is also provided with a worm, so that the material from any 
part of the length of the reel can be separated from the remaining 
part. An arrangement of chain gearing at each end drives 








the entire mechanism. The material is fed from a hopper 
into the reel by an archimedean screw along the top of the 
machine. The illustration isa section of the beater. The beaters 
are divided into small blades which are bent backward and for- 
ward and are perforated. They are supported centrally by a kind 
of tension wheel or annulus formed of two concentric hoops a 
short distance apart, the bolts for attaching the beater rods pass- 
ing through these and firmly bracing them togther. Iron balls 
are placed on three given points on the beater spider spokes, which 
balls being adjustable permit instantaneous balancing of the 
beaters. Adjustable internal annular discs check the draught 
rd and in close proximity to the beater shaft. (October 15, 
1883). 


4946. Vacuum Pumps: W.H. Cullen, London. [4d. 
3 Figs.|—This relates to pumps in which a first pump of con- 
siderable dimensions exhausts the vessel in which the vacuum is 
required, and a second pump of smaller dimensions receives the 
discharge from the first pump and compresses it sufficiently to 
discharge it into the atmosphere. A steam ejector is applied to 
the discharge of the second _ and is put in action before the 
pumps are started and rapidly exhausts, to a considerable extent, 
the spaces of the pumps and passages, and also of the vessels to 
be exhausted, the object being to relieve the pumps of the strain 
to which they are usually subjected when first starting. The 
working of the ejector may be continued during the working of 
the pump, in which case an air vessel of considerable capacity is 





introduced between the ejector and the discharge valve of the 
ump so as to equalise the pressure of the intermittent discharge 
rom the pump. (October 17, 1883). 


5051. Propellers: B. W. Maughan and S. D. Waddy, 
London. [6d. 14 Figs.|—This relates to propellers constructed, 
as described in Specification 4585 of 1882, with their blades or 
wings so that their active surface is com of two or more 
planes inclined relatively to each other. Convex surfaces are 
substituted for the inclined planes. Each blade is made of such a 
transverse section, that its acting surface consists of two or more 
convex portions which may be segments of a circle or other curved 
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figure, and the chords of these segments may form one continuous 
straight line or be more or less inclined to each other. The reverse 
side of the blade may be similarly or otherwise curved or straight. 
The line of junctions of the two surfaces of the blade may be 
radial or inclined and straight, zigzag or curved, and the configura- 
tion of the edges of the blade may conform to the curved line of 
junction. Fig. 1 isa front elevation, and Fig. 2 shows transverse 
sections at different parts of the blade, a being the convex portions 
and 6 the line of junction of these surfaces. (October 24, 1883). 


5102. Stoves, &c.: G. Davies, Manchester. (F. Jack- 
son, San Francisco, U.S.A.) (6d. 16 Figs.|}—This comprises a 
fireplace, ash-pit, flues, and oven, all inclosed in a suitable case 
fitted with a chimney and readily portable. (October 27, 1883). 


5109. Generation, Storage, gulation, Distribu- 
tion, &c., of Electricity; J. S. Williams, River- 
ton, N.J., U.S.A. (5s. 2d. 89 Figs.]—This specification 
extends to 124 pages of closely printed matter and 14 sheets of 
drawings. There are 36 claims, and the patentee refers to his 
fourteen previous patents taken out during 1881, 1882, and 1883. 
It appears to relate principally (1) to the distribution of electricity 
for various purposes, the circuits including secondary batteries for 
storing and regulating the intensity of the currents, cut-outs for 
disconnecting the batteries when fully charged from the charging 
conductor, &c. ; (2) toa dynamo electric generator, means being 
provided for varying the internal resistances of the armature and 
field magnet coils; (3) to electro-chemical batteries or accumu- 
lators; (4) to an electric engine equipped with electro-motors, 
secondary batteries, conductors, &c. ; (5) to an electro-motor pro- 
vided with means for indicating and varying its speed ; (6) to 
compound electrical condensers or induction devices; (7) to the 
electrodes of secondary batteries; (8) to electric regulators; (9) 
to electrical elevators ; (10) to the electrical propulsion of vessels, 
&ec. (October 27, 1883). 


5112. Ventilators for Ships, &c.: J. W. Gibbs, 
Live: 1. (6d. 11 Figs.)—Besides the holes described in Speci- 
cation 3515 of 1881, openings fitted with valves having weighted 
levers are employed inside the ventilator. The divisions are carried 
well down into the main shaft. A life-buoy forms a part of, and 
is so fixed as to be easily detached and free to float or be lifted off, 
the ventilator. (October 29, 1883), 


5113. Gas Engines: H. C. Bull, Liverpool. [8/. 
22 Figs.|—Two pistons B and D are arranged to work within one 
cylinder. The cycle of operation is as follows: Presuming the 
piston B to be near the outer end of its stroke and having just 
opened an exhaust port in the cylinder, the piston D is caused by 
the positive action of a cam and an arrangement of levers to follow 
up the piston B and expel the exploded gases and (a gas valve and 
air inlet being opened) draw in a charge of combustible mixture. 
By the time the piston D reaches the exhaust port, the piston B 
will have completed its stroke and returned, covering the exhaust 
port, and on its further instroke pushes back the secondary piston 
and compresses the charge. When the piston B has nearly com- 
pleted its instroke, the cam and lever arrangement causes the 
piston D to have a further instroke to the end of the cylinder, the 
mixture passing through valves in the piston D into the space 
between the two pistons and is there ignited, causing the piston 
B to make its effective stroke. The gas inlet valve is arranged so 
that it is opened i diately upon the cc t of the out- 
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ward stroke of the piston D and is closed slightly before the end 
of such stroke, the air and gas inlet ports being thus filled with air 
only, preventing combustion in proximity to the valves; this air 
is drawn during the next stroke in front of the combustible charge. 
The patentee also claims the arrangements of the water ways B2, 
pipes d, and cylinder water jacket with the pump C, whereby the 
water is forced through piston B and D and through the cylinder 
water jacket and lubricates the interior of the cylinder; the 
arrangement of the valves whereby the gas is admitted to the 
cylinder and such admission regulated by a governor ; the arrange 
ment whereby a reservoir is supplied with compressed combustible 
mixture and feeds a flame pocket and ignites the mixture in the 
cylinder; and the arrangement whereby the direction of the 
motion of the engine is reversed. (October 29, 1883). 


5117. Pipe or Tube: J. Gaskell and G. G. Exton 
Chippenham Wilts. [6d. 6 Figs.)—The longitudinal seams 
are formed by folding or interlocking together the edges of the 
oo or plates, which are then welded together. (October 29, 
1883). 


5141. Telephones: W. Gillett, Flushing, N.Y., U.S.A. 
(6d. 7 Figs.|—A series of independent telephonic transmitting 
devices are operated by one and the same action of the voice, and 
all contribute to the effect produced at the other end of the line. 
The electrodes are mounted near each other, and in contact with 
a rigid piece receiving motion from a diaphragm to which it is 
firmly fixed by its centre. The rigid piece is in the form of a con- 
cave disc, and communicates motion to a series of insulated pins 
which are delicately mounted and adjusted, and each serve as 
one electrode, which is connected to its proper induction coil. 
The series of local batteries are controlled by a single switch 
operating a single ground wire serving as a connection for all the 
batteries. One ground wire serves for all the induction wires, each 
of which receives its proper action from an independent induction 
coil. In order to adjust the receiver, it is made in two parts, which, 
when adjusted, are secured by a screw and lock nut. The re- 
ceiver comprises a hollow permanent magnet inclosing an inner 
t magnet, each magnet being subjected to the influence 
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of the induction current ; the outer end of the coil surrounding 
the inner magnet being connected to the inner end of the coil 
surrounding the outer magnet, and both being wound in the same 
direction. The diaphragm is held by means of an annular 





head on the face of the receiving instrument. The illustration is 
a section through the receive, R and T being the permanent 


magnets. (October 30, 1883). 
of Intelligible Signals b 
\ . Cassagnes, Paris. (10d. 6 Figs.) 
The object is to transmit, by electricity, stenographic signs, and to 
= or re} am a by a emg sr process at the distant 
station. @ apparatus employed is preferably as d i i 
Michela’s United. Btates Patent No. 219,794. (October $0, 1885. " 
5153. Electric .Clocks: S. 8 
bane, (6d. 4 Figs.}—The oscillation ‘ yy 
u 


5151. 
Electricity: 


Schisgall, 

J of the pendulum is 
by the action of an electro-magnet alternately magnetised 
and demagnetised automatically by the action of the clockwork. 
A lever or armature connected with the pendulum terminates in 
a tooth brought alternately into and out of contact with the teeth 
of the seconds wheel. The ratchet wheels are provided with 
springs terminating in heads so shaped that when one wheel is 
turned the distance of half a tooth by the action of the electro- 
magnet, the head of the corresponding spring passes over the 
tooth, and pressing against it, compels the wheel to move on for 
the distance of another half tooth. (October 30, 1883). 


5158. Incandescent ElectricLamps, &c.: A.Swan 
Gateshead. [6d. 8 Figs.|—The globe or bulb is formed with 
grooves, ribs, projections, or depressions, engaging with springs 
on the holder. As will be seen from the illustration, the rings b 
on the holder engage with the recess a in the neck part of the bulb. 
The conductors c pass between springs or 5; ring clipsd. The 
holder is shown constructed as described in pecification 2528 of 
1883 ; the 5) rings d will, however, serve to retain the two parts of 
the holder in position, and the contact parts at e may therefore be 
rigid. The springs b may be ornamental or concealed by an orna- 





mental of the holder. The sides of the springs b may be 
arranged to bear against projections on the bulb to prevent it 
being rotated, or the depressions may be made of a shape to merely 
receive the springs instead of as circular grooves. Or springs are 
attached to the loops, and their other ends secured toa central piece 
with ear pieces passing up grooves in the sides of the central hole in 
the covering part of the holder, into which they are drawn by the 
springs. If the conductors c¢ pass out at the sides of the neck, 
loops or knobs on their ends engage with recesses in two of the 
springs ; which arearranged to form part of the circuit. (October 


5161. Meas Contro the Flow of 
Liquids: F. B. London. (6d. 8 Figs.|—A valve isso 
combined with a float that it is opened by the head of liquid in 
the measuring chamber or tank, when the ay r quantity of 
liquid has been supplied thereto, and will be held up by the 
buoyancy of its float, until the measuring chamber or tank is 
empty, and will then be closed by gravity. (October 30, 1883). 


5174. Moving the Points of Tramways: E. C. 

» London. ([6d. 5 Figs.)—A rail is laid parallel with 

the rails of the permanent way just before the junction is reached, 

and is ted by hani with the points, so that when de- 

pressed by a tappet or device on the car it moves the points, 
(October 31, 1883). 

es: Lord A. 


5176. Mounting of Sometog Bodies: 
Somerset and F. Mulliner,' mdon. ([6d. 2 Figs.)— 
Transverse springs are fitted to the front and back frames of the 


underwork, and are in connection with elbow — from the 
body for supporting the leather braces on which the body of 
the carriage rests. (October 31, 1883), 


5194. Bending or Shaping Angle Iron or Steel for 
Shipbuilding c.: D. G. Reid, Port-Glas- 
gow, and D. Thomson, Johnstone. (6d. 6 Figs.)—In 
one modification there are three rollers on the upper ends of shafts, 
which are vertical in their normal positions, but capable of being 
set at any required angle. Two rollers act on one side, and are 
driven, whilst the third, not driven, acts on the other side midway 
between the other two. In another modification, in order to pro- 
vide for operating on numerous points at once, the bed, on which 
the contour of the frame is drawn down, is formed with numerous 
holes or grooves, and, on the inner side of the frame, clamp-like 
stops are fixed or adjusted to the intended contour, whilst a num- 
ber of hydraulic cylinders are —— externally to the frame and 
are fixed in the grooves or by bolts engaging in the holes and the 
heads of the rams act on the outer flange of the angle iron 
or steel. Referring to the illustration, a plan, the two pairs 
of sliding frames 12, 13 are movable along horizontal Y guides 
on the main side frames, and are operated as shown by hand- 
wheels 18, Vertically sliding frames 24 work on guides on the 
front frames 12, and are operated from a handwheel 32 through 
worm and bevel gearing and vertical screws, the worm being 
made long enough to gear with the woi:mwheel in all positions 
of the frames 12. In a similar manner vertical slide frames 
33 on the frames 13 are operated by the handwheel 39. A frame 
40 is fitted between the blocks 24 so as to be capable of turning 
about a transverse horizontal axis, and has formed upon it two 
rings of worm teeth 41 operated (by worms on vertical shafts 
carried by the frames 24) by means of a handwheel 46. The frame 
piece 40 carries two rollers 48 driven by worm gearing opera‘ 
from a shaft 54 (indicated by dotted lines) driven by a vertical 
shaft 56 passing through one of the frames 24, but carried by one 
of the frames 12, and driven by a horizontal shaft —— the fast 
and loose pulleys 59. The single undriven roller 60 is fitted on 
the end of a vertical shaft carried by anangularly adjustable frame 




























































































fitted on a transverse horizontal axis and operated from the hand- 
wheel 69. (November 1, 1883). 

5195. Manufacture of Porous Pots and Porous 
Plates for Galvanic Batteries: T. Coad, London. 
(4d.J—The clay, after being dried, is mixed with a carbonaceous 
solution such asa wixture of sugar or vinegar and formed into the 
pots or plates which are dried and baked, being surrounded with 
carbonaceous matter such as plumbago. The pots may be again 
saturated with a carbonaceons solution and refired. (November1, 
1883). 

5201. Feleghene Transmitters: G. L. Anders, Lon- 
don. (6d. 6 Figs.)—Granulated osmium is placed between two 
discs or pieces forming the electrodes and is inclosed in a tube or 
sleeve of india-rubber, cork, or other suitable material. Referring 
to the illustration, one of the electrodes B is attached to the 
centre of the diaphragm A, and the electrodes are formed with 
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discs which are inclosed in and kept at the required distance apart 
by the tube or sleeve C. The space between the discs is filled 
with grains of osmium D. In a modification a small quantity of 
granulated osmium is intimately mixed with aluminium leaf or 
foil by rubbing them together. Modifications of the construction 
of the transmitters are shown and described. (November 1, 1883). 

5203. A) tus for Operating and Controlling 
Railway Points and : §, Pitt, Sutton, Sur- 
rey. (ih. Bianchi, Turin, Italy). [8d. 10 Figs.}—The road 
signals, bolts of turntables, blocks, &c., are set mechanically from 
a central cabin by means of an accumalated power and a liquid 
transmitting the power. (November ], 1883). 

5209. Slip-Hooks, &c. : H. Bezer and P. A. Thomas, 
London. (6d. 25 Figs.)—This relates to links which comprise 
a body part, an arm pivotted to the body part, and a latch pivotted 
to the body part and retaining the arm. A weight or spring acts 
upon the latch so as to release it when not retained in gear by the 
weight of the suspended body. The weight or spring is arranged 
to be moved from one side of the pivot to the other, so converting 
the self-releasing hook into a snap retaining hook. Other modifi- 
cations are described. (November 2, 1883). 

5211. Floors, Thresholds, &c.: G. W. von Nawrocki, 
Berlin. (F. Arnecke and Co., Blankenburg, Germany). (6d. 
5 Figs.|—These, when exposed to wear, are made of an end or cross- 
grained wood which is glued on lower planks and held in position 
by feathers or dowels or pegs. (Noveinber 2, 1883). 

5218. Blowing Machines: F. C. Glaser, Berlin. 
(B. Glockner, Tschirndorf, Prussia}. (4d. 4 Figs.|}—The hermetic 
confinement of the air to be forced is effected by a fluid. Aninner 
cylinder reciprocates within an outercylinder. The innercylinder 
has a partition at about the middle of its height in which is 

ituated an air ission valve and a discharge pipe. (November 
2, 1883). 

5232. Pipe Systems for Distribution and Supply 
of Compreased Air: J. Sturgeon and C. 5 y 
Hanssen, London, (7. A. English, Copenhagen). [6d. 5 
Figs.|—Longitudinal ribs are formed along the top and bottom 
side of the pipe to strengthen it. The pipes are providedjwith self- 
acting valves at intervals, and on the occurrence of a breach be- 
tween any two valves they are closed. (November 3, 1883). 
Wire and Metal in other Forms: 


5234. Annealing 
S. Fox, London. (6d, 5 Figs.|—The furnace is divided into 
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two compartments serving the one as the heating and the other 
as the cooling chamber, and containing annealing chambers to 
which a rotary motion is imparted. Referring to the illustration, 
the furnace is divided into two compartments by a partition D, 
the flame passing from the fireplace B up one chamber, down the 
other to the flue C. At the bottom of each chamber are two 
turntables F mounted upon vertical axes G, and supported by 
rollers H. Lips on the turntables dip into sand troughs at the 
bottom of the chamber. The axes G are rotated by worm gearing 
as shown. An annealing cylinder M is placed on each table F, 
and the box N containing the coils is placed within the cylinder 
M, which is closed by a cover. A dummy cylinder O is placed in 
the centre of the box N to displace the air. The box is first placed 
in one of thecylinders M in the heating chamber, and afterwards 
removed to a cylinder in the cooling chamber. (November 5, 1883). 


. Treating Ores: T. R. Jordan, London. (6d. 
11 figs.]—This relates to eS ar for passing ores containing 
gold or silver in a finely divided condition through mercury. The 
apparatus is designed for passing the ore-sand under a head of 
mercury (the ore being maintained in contact with the mercury 
for any length of time) and for recovering from the tailings pass- 
ing from the apparatus, the “‘ sickened” mercury contained therein. 
(November 5, 1883), 


Metals from their Ores, &c.: 
. Longden, London. [6d. 1 Fig.)— 
Air is employed for conveying the pulverised ore through the 
apparatus and for separating it according to the different degrees 
of fineness in chambers from which it is passed by screws or con- 
veyors to an amalgamator. (November 5, 1883). 


5241, Serowing and Turning Machines: J. Barrow, 
Leeds, [6d. 10 Figs.)|—This relates to the screwing machines 
such as described in Specification 3199 of 1872, in which the posi- 
tions of the die holders are adjustable simultaneously by means of 
a conical sleeve or tube or an inclined surface or surfaces arranged 
concentrically with the centres carrying the metal to be operated 
upon, so as to move the die holders with their dies towards 
or from the axis of the work. According to the present in- 
vention the dies are fixed in the holders at such angles with the 
lines of traverse of the holders that, after being cut with the 
master tap, the closing of the dies upon the work causes the cut- 
ting edge to become prominent, and the rear edge to recede and 
thus to effect sufficient relief or clearance with a small increase of 
the diameter of the master tap. The die holders move radially 
in grooves cut in the mandrel and the dies slide in grooves in the 
holders cut at as great an angle(in the rear of the direction of 
rotation) to the radial line as the material of the die holder will 
admit. Both centres for holding the work are made adjust- 
able. In order to cut taper screws, the opening and closing 
mechanism of the dies is actuated by some part of the machine 


5236. 
R. Jordan and J. 
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revolving at the required speed, two arrangements being described. 
In machines where the dies revolve and the work moves longitu- 
dinally, but does not rotate, a rotary cutter or cuttersare provided 
for forming a groove or grooves in the work whilst it is being 
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screwed and pushed through bushes in the drel of the machin 
Fig. 1is a longitudinal vertical section of the die chuck with its 
supporting hollow mandrel, and Fig. 2 is a vertical section of a 
device for rendering the holding centre within the hollow mandrel 
and die chuck adjustable ; a is the die chuck formed on the end of 
the hollow mandrel al. The hardened bush g (Fig. 2) is set up by 
the set screw h against a centre forming one end of the distance rod 
which passes through the hollow mandrel, and carries at its other 
end one of the holdingcentres. The arrangement of die holders 
and dies may also be applied to the end of a revolving tool box or 
head for carrying turning tools having the same height of centre 
of rotation as the spindle of the lathe for the purpose of screwing 
work previously turned inthe lathe. (November 5, 1883). 

5251. Recei Instrument of Speaking Tele- 

hones: H.J. , London. (J. H. Robertson, Brook- 
yn, U,S.A.) (6d. 1 Fig.J)—The transmitter is arranged in the 
primary circuit of an induction coil, whose secondary coil is so 
arranged that the induced current passes through vibrative elec- 
trodes as well as through the coils of the receiving electro-magnet, 
whereby the changes produced in the primary circuit are accom- 
panied by simultaneous changes in the secondary current. Refer- 
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ring to the illustration, the transmitter consists of a diaphragm A 
and the vibrating electrode B, and with its battery C is arranged 
in the primary circuit of the induction coil D. The secondary 
circuit of the induction coil is connected at one end to earth and 
at the other to the coils of the electro-magnet G, having a hollow 
core and an armature I attached by a spiral spring to the core. 
The spring is so arranged that the electrodes d are in contact, the 
secondary circuit being completed through these electrodes, one of 
which is attached to the armature I and the other to the diaphragm 
J. (November 6, 1883), 


5256. Sounding Apparatus: J. B. Hannay, Glasgow. 
(6d. 6 Figs.]—The apparatus consists of a pointer moving over 





a dial, a ratchet wheel and catch for retaining the pointer when 
moved, and mechanism for transmitting notion toa pointer from 
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a barometric hermetically closed vessel, the form of which alters 
with changes of pressure, the whole being arranged for sinking 
and acting as sounding apparatus. (November 6, 1883). 
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5264. Gear Wheels: W. R. Lake, London. (2. K. 
Noye, G. Urban, and B. F. Ortman, Bugalo, N.Y., U.S.A.) 
(6d. 3 Figs.]|—The body of the wheel is composed of layers or discs 
of vulcanised fibre laid one upon the other and glued, and further 
retained by means of a disc having a hub ing through central 
holes in the disc, and a disc on the other side surrounding the hub, 
the two discs being secured by bolts passing through openings in 
the discs and body. Theteeth of the body are made wider than 
— of the pinion which fits between the lines, (November 6, 

5265. Gas Engines, &c.: P. M. Justice, London. 
(W. E. Hale, Chicago, Ill., U.S.A.) {8d. 5 Figs.]—Referring 
to the illustrations, the gaseous mixture is drawn into the pump 
C, and is forced into the main cylinder A through a valve prefer- 
ably controlled by the governor D. Air is forced from the front 
end of the cylinder through a flap valve into the case E which 
communicates, through a check valve, with the rear end of the 
cylinder A, and when the piston uncovers the exhaust port N, the 
pressure of air forces out the — gases. An arm L covers 
the exhaust port during the back movement of the piston, the 
front cover being provided with an extension to receive the arm. 
The end of the plunger of the pump is flat, and, at the end of the 
stroke, lifts a spring valve in the end of the pump which takes 
its seat as soon as the plunger returns, the object being to insure 
a complete discharge of the contents of the pump. The pump 
cylinder is arranged to force a non-explosive mixture of gas and 
air, which is introduced into the cylinder B soas to mix with the 





air in the cylinder, the inlet of gas being regulated by the 
adjustment of the inlet valve by the governor, and which valve 
cannot be completely closed. The gases and air are injected 
into the cylinder at a tangent, or in such manner as to insure a 
rapid circulation of one past the inlet opening of the other, the 
gas port from the pump being shown at an angle to the 
radial line, and the air inlet port from the casing E being 
curved. The igniter consists of a metallic plug containing an 
insulating plug carrying two electrical conductors terminating in 
electrodes between which the spark passes, the charge being 
ignited as shown at the centre of the cylinder, and not at the 
sides. The spark is generated by means of a battery, induction 
coil, and current breaker operated from the engine. Or the ignition 
may be effected by an igniting flame, or an incandescent body. 
(November 6, 1883). 

5270. Ventilator: T. Bauchop, Alloa, N.B. (6d. 
8 Figs.}—The ventilator comprises two truncated conical tubes one 
above the other and surmounted by a cap plate and cone, annular 
openings being provided between these two tubes and between the 
tube and plate. The whole is surrounded by a casing, the top 
of which tapers inwards, mounted on a baseplate. Orifices are 
provided in the lower part of the casing and also of the lower tube. 
A tube leading from the part to be ventilated passes into the lower 
tube. (November 7, 1883). 


5272. Production, Regulation, and Utilisation of 
Electricand etic Forces : J. S. Fairfax, London. 
(10d. 56 Figs.]—This relates firstly to conductors for winding 
armatures, field magnets, or similar coils, such as described in 
Specification 5060 of 1882. The conductors generally are of a 
U form, but may be bent or sha; so as to make one or more 
complete turns, and be of suitable section. In order to join to- 
gether the ends of the conductors, the ends are so formed or bent 
as to bring the upper portion of one over the under part of the 
adjoining one, and are secured by rivetting, screwing, or by 
couplings. Conductors may also be formed of a single or double 
gridiron-like pattern in which there are main conductors with a 
series of branches between them. Portions of this conductor may 
becut out, to adapt it for a series circuit, alternately from opposite 
sides. Another form of conductor is so shaped as to form a closed 
or nearly closed circuit in each separate plate or conductor, which 
is arranged upon a straight or curved core. These conductors may 
be employed to excite alternate polarity or continuous polarity as 
shown in Fig. 1 at S, or thecores need not be inclosed by the con- 
ductors. In some case a known resistance may be introduced be- 
tween the ends of a conductor. The ductors may be formed 
like the figure 8 oran elongated S, and passed round two cores or 
two portions of a single core, the connection being made generally 
at or about the centre, or they may be ofa Yform, each arm being 
upon opposite sides of the core and the angle being varied as required. 
The conductors are preferably insulated as described in the above- 
mentioned specification, but the insulating material may be perfo- 
rated to promote cooling, and in some cases pasted to sheet metal 
previous to cutting out. e magnet cores may be made of 
tubular form tapering towards the poles and built up of plates, 
bars, or rods, each piece slightly tapering from the neutral or 
central portion towardsthe poles. The cores may be cast in com- 
bination with the plate or neutral portion, and may be in the form 
of a drum, the ends being notched or formed so as to present pro- 
jections or poles in the indentations between which the conductors 
are wound. Figs, 4 and 5 show the field magnets m, having poles 
N S projecting inwards from a cylinder or ring shown made up of 
three pieces. The magnets are recessed to receive the conductors, 
the connexions of which are shown diagramatically in Fig. 4. The 
conductors are of the single gridiron type and are shown connected 
up to two rings, the left half in series and the right in parallel 
circuit. Thearmature core is formed of plates in the shape of an 
annulus with projections, the plates being insulated and some- 
times perforated and supported upon woodendrum w. The pro- 
jections may be on the sides and conform to the shape of 
the conductors, or upon the circumference of the ring as 
shown in Figs. 4 and 5, in which the end plate is provided 
with projections which receive the convolutions of the conductors. 
The pole-pieces are parallel to the axis or slightly inclined thereto, 

referably with a space or a break at about the centre of their 

ength. The cores may be built up of iron wire gauze or strips, or 
corrugated plates with insulating material between the layers. 
In winding a disc armature the conductor passes from a point on 
the periphery through a central hole in the disc to a point diame- 








trically ey the first point to which it returns in a similar 
manner, being in shape like an elongated 8. To avoid crowning 
at the centre, the disc is wound with a continuous conductor, each 
portion passing along the line of a chord and advancing around 
the circumference of the disc a certain amount each time, and re- 
turning to the beginning, as clearly shown in Fig. 2. A drum 
armature may be wound in a similar manner, it having two cores 
separated by a space between and corresponding to the two sides 
of the disc and the central hole, In another form of conductor a 
circular plate is formed with radial slits forming a zig-zag con- 
ductor. Theouter radial space may be filled with wood, and the 
whole be surrounded by a metallic band. These plate conductors 
are mounted upon an iron disc having projections fitting into the 
radial spaces. Or (J-shaped conductors may be employed, arranged 
as shown diametrically in Fig. 3. In order to obtain a continuous 
current from alternating current generators of the disc type, 
the coils are connected in series or parallel to two insulated 
rings, each having projections on either side, the projections onthe 
two sides of each ring alternating with each other. The two ends 
of the armature conductor are connected respectively to the two 
rings. Two brushes bear upon each ring and are in contact alter- 
nately with each series of projections, one brush on each ring 
being in action whilst the other brushes are out of action. Or 
there may be four separate rings each provided with notches filled 
with insulating material on their peripheries, the arrangement 
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being similar to the above. By these arrangements all the 
brushes may be arranged to bear on one side only of the com- 
mutator, In order to prevent sparking the teeth may be made 
slightly tapering, the brush holders being adjustable longitudi- 
nally as well as radially. In one form of current collector and 
commutator a ring of copper rolls upon the surface of the com- 
mutator, and may be formed with teeth so as to aid in driving. 
In starting motors a variable resistance is gradually cut out of 
circuit by means of a falling weight and dash-pot. In order 
to regulate the speed of a motor or the electromotive force of a 
generator, a small electromotor in the circuit is arranged to drive 
a wide tooth wheel engaging with a narrow one connected to a 
screw on which is threaded a nut and wheel driven by the ma- 
chine to be regulated. Unless the speeds are in the required pro- 
portion, the narrow wheel is caused to traverse and act upon the 
field magnet or armature coils or valve of the steam or other 
engine. Two motors may be employed when charging secondary 
batteries, one in a shunt circuit from the generator and the other 
operated by acurrent from the batteries to be charged, the circuit 
being broken when they are fully charged. To reduce the speed of 
motors, friction wheels are forced to bear upon a friction wheel on 
the motor shaft by means of an inclosing band. The power is 
taken from either wheel. Resistance coils are cut out of sheet 





metal or amalgams of low conductivity in any of the shapes de- 
scribed in this or the above tioned specification. (November 
7, 1883). 


5275. Counterpoise Brake for <~ ee 
W. Teague, Carn Brea, Cornwall. (6d. 1 .J—A 
balanced or endless rope is attached at one end to the top of a pit 
cage or skip and passes over guide pulleys at the top and bottom 
of the shaft and is attached at the other end to the bottom of the 
cage. A brake — lined with rubber bears on the pulley at the 
top of the shaft and can be brought to bear on the rope as well as 
on the pulley if the drawing rope should break. (November 7, 
1883). 


5276. Winding Machinery: J.C. Jefferson, Leeds. 
(H. C. Meinicke, Clausthal, Hanover). [6d. 11 Figs.]—The 
object is to balance the weight of the winding rope. Balance ropes 
are connected by auxiliary ropes to the winding engine. (Novem- 
ber 7, 1883). 


5279. Grooving Metal Rolls: D. Burr, London. 
(6d. 3 Figs.)—Rotary motion is imparted alternately in opposite 
directions to the rolls by means of a toothed wheel loose ona 
shaft driving the roll, which wheel carries two pawls gearing with 
two ratchet wheels fixed on the shaft, and so arranged that the rota- 
tion of the toothed wheel in one direction causes one ratchet wheel 
to rotate the roll through a somewhat less angle inthe backward 
motion than the angle through which the other ratchet wheel is 
made to rotate the roll in the forward motion when the toothed 
wheel is rotated in the other direction ; the toothed whee] is ope- 





rated by means of a reciprocating rack, a pinion, and a change 
wheel, (November 7, 1888). r , ° 


5287, Wheels for Tramway, Railway, and other 
Vehicles: R. A. and J.B. Hansell, Sheffield. [6d. 7 
Figs.)}—The wheels are cast in two interchangeable parts. The 
inner part consists of an internal rim or drum formed with lugs 
and recesses, and having two sets of alternately disposed arms and 
a boss cast in one piece. The outer part consists of a tyre having 
lugs cast thereon corresponding to the lugs and recesses in the 
internal rim, The Baw’ between the parts is filled with hard 
wood or melted metal. (November 8, 1883). 


5292. Breechloading Firearms; D. Bentley and 
W. Baker, B: ham. [6d. 16 Figs.)|—The guns are 
cocked by a small lever hinged in the middle of the body, and 
raised by the lump joining the body to the barrels. Hammerless 
guns are made easier to open by an arrangement of springs under- 
neath the barrel along the fore end of the gun, (November 8, 


5325. Carbons for Incandescent Electric Lamps: 
J. Wavish, J. Warner, and M. Bailey, London. [4d. 
6 Figs.)—In place of the bars described in Specification 89 of 1883 
formed by making slots in the reduced portion of a carbon cylinder, 
the end portions of a cylinder are connected by a flat helix of 





carbon. Or the ends of a flat helix are flattened and c cted to 
the conductors by socket or clips. The illustration shows the first 
described form, consisting of end pieces a and the intervening 
helix b, (November 10, 1883). 


5335. Cocks and Valves: J. B. Fenby, Sutton, 
Coldfield, Warwick. [6¢. 9 Figs.)—In one arrangement 
the cock is constructed with three valves ; one, the ordinary valve, 
is operated by a screw and opens or closes a seat on one end of a 
cylinder, at the other end of which is a hole closed by a small, 
the second, valve. The third valve is within the cylinder and nearly 
fits it. The supply of water enters the valve cylinder by a port, 
and the first valve being closed and consequently the second valve 
open, the pressure drives the third valve towards the second valve, 
and closes on its seat, when the first valve is opened and the 
second valve is closed, the third valve slowly traverses the cylinder 
and closes on the seatof the first valve. Other valves are described. 
(November 12, 1883). 


5338. Copying and Engraving Machines: J. Wetter, 
London, (4. Schmid, Zurich, Switz.) (6d. 2 Figs).—A pattern 
plate carries the original in metallic ink on a non-conducting base, 
or in ee ink on a metallic base, A contact pin moves 
across the pattern plate at a certain speed and closes an electric 
current operating a tracer moved across the engraving plate ata 
speed corresponding tothe desired scale. (November 12, 1883). 


5353. Generators for Producing Gaseous Fuel: 
J. Jones, C. Vernon, %. Holden, and R. Bennett, 
Smethwick, Staff. (6d. 5 Figs.J—The combustion chamber, 
in which the fuel is undergoing partial bustion, is separated 
from the ashpit by apairor a series of fluted iron rollers geared 
together and made preferably with alternating deep and shallow 
flutes, the object being to remove the ashes and clinkers without 
interrupting the working of the generator. (November 13, 1883). 











UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





WESTINGHOUSE’S ELECTRICAL GOVERNOR.—We are re- 

uested to state that the electrical governor which we 
p dena in_ our last issue, was patented by its inventor, 
Mr. George Westinghouse, Jun., so long ago as August 6, 

Gravina Dock aT EtstnoreE.—The Elsinore Shipbnild- 
ing and Engineering Company have lately completed a 
new graving dock ft. long, very substantially built in 
granite and concrete. Since the Ist of May they have 
docked two steamers requiring heavy repairs, and five 
others for smaller repairs. This dock will be a great con- 
venience to mariners in the Baltic. 


HERTFORD WATER SuPPLy.—We are informed that the 
new water supply for the town of Hertford is to be ob- 
tained by the use of the tube well system of Messrs, 
Legrand and Sutcliffe, of Magdala Works, Bunhill-row, 
London. This will be the sixth town furnished with a 
water supply by this system. 





Sanpy Hook Bar.—Commander Taylor, of the United 
States Navy, states in an official report, that there is not 
enough water on Sandy Hook bar. The water has shoaled 
from 25 ft. to 23 ft., and is often impassable for the 
larger class of Transatlantic steamships. He recommends 
that immediate steps be taken to deepen the channel 
to a minimum depth of 27 ft. A memorial has been 
forwarded to Congress bearing the signatures of all the 
marine insurance companies in New York, all the steam- 
ship, railroad, and coal companies, and of many leadin 
bankers and merchants ; and Mr. Slocum has introduce 
a Bill into the House of Representatives directing the 
Secretary of War to invite proposals for twenty days for 
deepening Gedney’s Channel 5 ft., and widening it not 
less than 500 ft. The Bill provides that no bid higher than 
1,000,000 dols. shall be accepted, and that one half of the 
sum agreed upon shall be paid on the completion of the 
work, and the other half when the increased depth shall 
have been maintained six months. It prohibits the use 
of any material in the execution of the work which 
shall obstruct navigation. The sum of 15,000 dols. is ap- 
propriated to enable the Secretary of War to cause 
surveys to be made during the progress of the work. 
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MACHINE TOOLS.—No. XIV. 
By J. Ricwarps. 
REVERSING GEAR FOR LATHES. 


GEARING for reversing the motion of lathe 
screws is commonly made in one or other of the 
forms shown in Figs. 94, 95, 96, 97, the spindle 
wheel being a on each figure, and the pivots at e. 
Referring first to Fig. 94, usually called a ‘five- 


Fig 94 





wheel tumble gear,” it is the form most commonly 
employed, and is, no doubt, as goodasany. The four- 
wheel tumble gearing, Fig. 95, is met with on most 


all 


LPig. 9 


BQ 





lathes in the Eastern States of America, and where 
there is no severe strain operates very well. There 
is one wheel less, compared with Fig. 94, but the 
strain upon the swivel plate falls so far from its 
axis, as indicated by the lines m m, that there is 
difficulty in locking and keeping it in position. 
There is besides, in case of the teeth ‘‘ bottoming,” 
a severe strain on the studs. As before said, such 
gearing can be made to operate under moderate 
strains, but the safest conclusion respecting the 
method is to class it with cheap contrivances. In 
Figs. 94 and 96 the strain falls much nearer the axis 





of the swivel plate and no harm results from the 
teeth “bottoming.” Fig. 97 is open to the same 





objections as Fig. 95, but in a greater degree, the 
driving stress falling in the lines m. 

At Fig. 98 is shown a proposed method of re- 
versing lathe screws, described in a late publication 
and claimed as having been ‘‘ adopted by many 
engineers and machine tool makers.” There is 
evidently a blunder somewhere, because the same 
number of intermediate wheels between first and 
last ‘‘ movers” must alwaysproduce the same result, 
no matter how arranged, and there is no change of 
motion in the wheel a when the two wheels ee are 
alternately geared above and below as indicated. 
The two forms shown in Figs. 94 and 96 must no 
doubt remain the most simple and durable that can 
be devised for the purpose. They fulfil the required 








functions with three stud bearings, and these, if 
carefully made, are tolerably durable, and if worn 





can be renewed at small expense. The studs instead 
of being made in the form of screw bolts, should be 
as shown in Fig. 99, the stud « being held in by a 
set screw c so as to be readily removed. The oil 
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way should be drilled through the stud as shown by 
dotted lines and not through the wheel, as is com- 
monly the case. It is not always, indeed it is 
seldom, safe to criticise or condemn anything 
commonly practised, but undoubtedly the present is 
an opportunity to refer tothe methods provided for 
oiling wheels or other parts of machinery, revolving 
on fixed axes. The oil ways are in nearly all cases 
drilled in the wheels or pulleys, instead of the studs 
or bearings, and the result is that oiling is almost 
impracticable. In the case of wheels or pulleys 
running loose on revolving shafts there is more 
difficulty and some excuse for oil ways in the bosses, 
but even in that case it is generally better to adopt 
some method of oiling through the axis. In the 
case of loose pulleys, for example, it costs but little 
to drill the end of a shaft, as shown in Fig. 100. 














By using some compound that will melt when the 
bearing becomes warm, the pulley or wheel will 
need no attention until the lubricating material is 
consumed ; ais the fast pulley, e the loose one, 
and ¢ the bearing. 

For a shaft 2 in. in diameter, the loose pulley 
seat would be 1} in. in diameter, and the bearing 
cl}in. in diameter. A hole } in. or { in. in dia- 
meter can be drilled from the end, as shown by the 
dotted lines, small holes being made at o for the oil 
to escape. 

The arrangement of the pulley bosses as shown 
in Fig. 100 is one adopted many years ago by 
Messrs. William Sellers and Co., of Philadelphia, 
U.S.A., and is one that claims more than mere 
mention. The only remarks that may be made, 
however, must relate to the expense or trouble of 
the work, because of the merits of the method there 
is no room for opinion. In any case, as at the 
works of Messrs. Sellers and Co., where pulleys are 
a systematic article of manufacture, moulded by 
machinery, bored and finished ,to standard, or 
uniform sizes, there is no trouble in selecting pairs 
and arranging in any manner. There is more ex- 
pense whore particular pairs or sets are made fora 
machine or shaft, but such expense is amply com- 
pensated in the better working and endurance. 

In respect to reversing pulleys for lathes and 
other machines, it would be much better to spend 
a part of the expense incurred for friction clutches 





on better arranged and better fitted loose and fast 
pag Practice is respect to these is nearly as 

ascan be. They are, in a sense, not a part of 
a machine to which they belong, or are to drive, and 
this seems a reason for slighting that part which 
may cause the most trouble in working. 





CANADIAN PACIFIO RAILWAY. 
No. XI. 
Rep River CoLony. 

To reach the Indies and Cathay across the 
Western Ocean was the dream of Columbus, and 
when he first saw the land he deemed it to bea 
projecting point from the continent of Asia, and 
called it the West Indies, thinking it to be the rich 
country that he was in quest of. Subsequent ex- 
plorers followed the same idea that the Indies and 
Japan were to be reached more quickly by the 
western than by the eastern passage from Europe. 
When the discovery of America proved that the 
direct western voyage was impracticable, a northern, 
a north-western, and a north-eastern route were 
successively suggested, and Henry Hudson tried by 
all of these in succession to reach China and Japan 
from England. His voyages, 275 years since, added 
more to the geographical knowledge of the world 
than those of any of his contemporaries, or perhaps 
more than of any one man besides. On the 24th of 
June, 1610, on his fourth voyage, he entered the 
straits and subsequently the bay of that great body 
of water that has since borne his name, and here, 
in the following season, occurred that terrible 
tragedy when Hudson, his son, and seygn sick 
men were abandoned in an open rudderless boat, 
without arms or food, to perish in those lonely 
Arctic waters. For the next fifty years but little 
more was heard of the great inland sea named after 
and consecrated by the martyrdom of Henry 
Hudson, but about 1666 two French Huguenots, De 
Grosselier and Raddison, made an overland journey 
from,Quebec over the Height of Land, and assisted 
by friendly Assiniboines, reached the Hudson’s Bay 
waters. On their return to Quebec they repre- 
sented the advantages to be obtained by placing 
trading establishments on this bay, but the fur 
trade had recently become a monopoly of the 
French king, and the colonists paid no attention to 
their appeals for assistance. They then crossed the 
Atlantic to present their views before the French 
court, but here they received only the same indiffe- 
rence. The English ambassador, however, intro- 
duced them to Prince Rupert, and they were 
directed to seek in England the means and assist- 
ance their own countrymen denied them. There 
are some contradictory stories about the whole 
history of these explorers, difficult at this distance 
of time to reconcile, but in 1668 the ketch Non- 
pareil was fitted out from London under Captain 
Gillam for Hudson’s Bay, with De Grosselier and 
Raddison on board, the first trading vessel that 
ever came into these waters. As the result of this 
voyage, the following year Prince Rupert and his 
fellow adventurers applied for and obtained a grant 
of all the land surrounding the bay or draining into 
it. This now celebrated charter was dated May 2, 
1670, and under it, for 200 years, the Hudson’s 
Bay Company conducted their business. But this 
was not long unopposed. De Grosselier and Rad- 
dison, whose conduct all through it is difficult to 
understand, seem to have left or been dismissed 
from the service of the company, and in 1678 we 
find them in command of two French ships, sent 
from Quebec to contest the possession of the 
English, to build a fort at the mouth of the Ste. 
Therése River, and to carry the officers in charge of 
the English forts prisoners to Quebec. We subse- 
quently find them giving up all the forts back to 
the English company and acting for them, but the 
whole story is very mixed and uncertain. On one 
point, however, there is no mistake, that the contest 
between the Hudson’s Bay Company, or the English, 
and the French Government, was just as keenly 
fought out on the chilly waters of the northern 
bay as in any warmer latitude. In 1696, D’Iber- 
ville, as gallant an officer as France ever boasted, 
sailed into the Hudson’s Bay in command of five 
armed vessels, and there fought a battle with three 
English ships, in which the Hampshire, of 56 guns, 
went down with ail on board, whilst the victor, the 
Pelican, of 50 guns, with an English prize, the 
Hudson’s Bay, of 32 guns, were both driven ashore 
and lost with the greater part of their men the 
same night. The Treaty of Ryswick, in 1697, left 
the French in possession of all the settlements in 
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the bay excepting Fort Albany, which carried on an 
pecans emi trade for seventeen years, until the 
Treaty of Utrecht restored all the territory to the 
British. Hitherto all the business had been trans- 
acted on the shores of the bay, and it was not till 
1742 that the first interior settlement was made 
150 miles up the Albany River, as a check on the 
Indians who were beginning to dispose of their 
peltries to French traders who intercepted the 
Indians, on their way to the coast. In 1746 the 
company had, altogether, only four small maritime 
factories and two interior houses, in all of which 
not over 150 Europeans were engaged. The anta- 
gonism of the French traders, operating from 
Montreal, was however constantly on the increase, 
and finally compelled the Hudson’s Bay Com- 
pany to change their whole business, and to 
purchase their furs in the interior, doing the trans- 
portation themselves. The first of these Canadian 
fur traders of any importance was Daniel Du Luth, 
who established a trading port west of Saulte 
Ste. Marie, and his log hut at the mouth of the 
Kamanistaquia was undoubtedly the germ of that 
antagonistic corporation which, finally, nearly 
ruined the Hudson’s Bay Company. Du Luth left 
Quebec in 1868, and commenced trading with the 
Assiniboines. He was followed by others, some 
working under arrangements with the Quebec 
Government, and others trading on their own ac- 
count, but all of them operating far to the west of 
the Hudson’s Bay Company, and not at all in their 
territory. In 1731, Verandrye extended this busi- 
ness over the Height of Land, and the immense 
region he opened up was in a few years regularly 
worked by the Canadians. Their trade, however, 
was still far west of any of the Hudson’s Bay ports, 
and as both parties were extending their business 
to the west and north, it took some years before 
either had any knowledge of, or interfered with, the 
other. Then came the final struggle between the 
English and French, and after the fall of Quebec 
in 1759, the fur trade up the Ottawa almost 
ceased. In 1766, however, the Canadians again 
began to thread their way along the old French 
routes and over the Grand Portage to Lake Winne- 
peg, and according to the North-West Company’s 
accounts, it was as late as 17-74 before the Canadian 
traders from Montreal met their fellow country- 
men, trading from the Hudson’s Bay at Fort Cum- 
berland, on the Saskatchewan, and this, they say, 
was the first time that the Hudson’s Bay Company 
had really penetrated to the prairie district at all. 
This is partly disputed by the Hudson’s Bay Com- 
pany, but there is no doubt that the change in their 
policy, from having only maritime forts to which 
the Indians were compelled to resort, to the Cana- 
dian system of interior forts, with regular lines of 
communication conducted by themselves, was after 
this, thoroughly decided upon, and that the anta- 
gonism of the two parties gradually increased as 
the operations of both extended, until finally the 
whole of the northern part of the continent was 
dotted with these trading posts or, forts, in a 
chain extending from Ungavah Bay to the Yukon 
River, over 5000 miles, and that the competition 
and antagonism of the two parties increased with 
every extension of either of theirsystems. The part- 
nership or consolidation of these different Canadian 
fur traders into the North-West Company, was 
probably not completed till 1783, and this company 
was no doubt the direct result of a competition that 
was now beginning to tax the full energies of both 
parties. What this company wanted in legal rights 
as to territorial possession, they made up in energy 
and experience. They numbered amongst their 
officers the leading men of the north-west, and it 
was these officers and their men that, starting from 
the distant Fort Chipeweyan, followed the great 
rivers that stretched from this ‘“‘ meeting place of 
the waters” to the Pacific and Arctic oceans, and 
connected all their establishments together by that 
strange system of dog teams and canoe brigades, 
that, starting from Fort William on the Superior 
Lake, permeated every section of the north-west, 
and linked every dependent station to the intelli- 
gence and management of the central establishment. 
For some years there was a third company, known 
as the X Y Company, from the mark put upon their 
furs, but this finally merged, as did all the Canadian 
firms, into the ‘* North-West,” leaving but the two 
great antagonists over the northern part of the 
continent. The two leading interior depéts for the 
two concerns were Fort Gibraltar, on the Red 
River, for the Canadian company, and Norway 
House, at the north end of Lake Winnepeg, for the 
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English company. The former utterly repudiated 


the territorial rights claimed by the Hudson’s Bay | 
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he succeeded to the peerage, being then only twenty- 
eight years of age, but he was not unknown to 


Company, and as both pushed their dependent forts | fame, and on two subjects at least, he had thought 


wherever they thought there was money to be made, 
or business to be done, a bitter and not unfrequently 
violent opposition was the result. The North-West 
Company, however, claimed that, although there 
might have been occasional quarrels between their 
different employés, there was no animosity between 
the two companies until the advent of the Selkirk 
settlers and the establishment of the Red River 
Colony. No doubt the animosity of the later years 
had been increased by the formation of this settle- 
ment, and there was a good deal in the assertion of 
the North-West Company, that this semi-military 
colony, planted just in the centre of their opera- 
tions, in immediate proximity to their principal 
collecting depét, Fort Gibraltar, and with an armed 
fortress commanding the river under the walls of 
which all their traffic must pass, was a menace and 
a danger that they could not submit to, and must 
oppose. The feud, however, became a most deadly 
one, gradually increasing until the final tragedy, 
when the North-West Company’s goods and forts 
were seized, and Governor Semple and his men and 
officers were killed in the mélée. Both parties were 
now thoroughly exhausted, and the amalgamation 
of the two in March, 1821, under the old name of 
the Hudson’s Bay Company, and with its strange 
flag and stranger device, ‘‘ pro pelle cutem’’—skin for 
skin—was the only step that saved the whole busi- 
ness from ruin. 

The history of Manitoba, and the story of its 
settlement, begins with the establishment of this 
Selkirk colony on the banks of the Red River, and 
in the bitterness of legal disputation and party feel- 
ing, the world has neither done justice to the me- 
mory of its founder, nor the motives that prompted 
him to undertake this immense responsibility. 
Thomas Douglas, Fifth Earl of Selkirk, Baron Daer, 
an F.R.S., an author, a patriot, and a philanthropist, 
had the misfortune to live in too early times. In 1779 





deeply and well, and his comprehensive views had 
solved, in anticipation of his contemporaries, the 
two important questions in political economy, of 
national defence and emigration. His work upon 
the first of these subjects, foreshadowing the system 
since adopted in Germany, and of which the great 
victories in Austria and France were the direct re- 
sults, was first published in 1808, and the fact that 
the work, for which the author was made a Fellow of 
the Royal Society, was republished in 1860, showsthat 
what he proposed was neither crude nor ephemeral. 
But it was to his labours, as the first great coloniser 
of Canada, that his special merit is due. Although a 
landlord of Scotland’s most south-west county, and 
without one drop of Celtic blood in his veins, he 
early conceived an affection for the Highlanders of 
the northern districts, and, whilst rambling amidst 
the beautiful glens, picked up their language, and 
learnt to pity the sad fate that then hung cloudily 
over their prospects. The suppression of the re- 
bellion of 1745 had broken down the feudal and 
patriarchal condition of the Highlands, and the 
extinction of the Jacobite pretensions to the Crown 
ended clanship in Scotland for ever. The subse- 
quent wars of Britain drew off to perish in the 
battle fields of Europe, some of the most martial of 
the tribes, whilst others of the most noted clansmen 
of the Scottish chiefs, came over to Canada. Dis- 
tinguished by heroic courage and daring enterprize, 
their cause, their fortune, and their friends irre- 
trievably lost, the adventurous life of a fur trader 
in the north-west was congenial employment for 
them. This fresh, vigorous blood gave a new im- 
pulse to the business, and it was largely these men 
and their descendants, who formed the intrepid 
voyageurs of the north-west, who pushed their way 
up the Assiniboine, the Saskatchewan, and the 
Tide, and in the veins of the half-breed and 
bright Bois Brulé girls of the Red River, flows the 
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HALL’S REFRIGERATING MACHINE AT THE HEALTH EXHIBITION. 
CONSTRUCTED BY MESSRS. J. AND E. HALL, ENGINEERS, DARTFORD. 
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blood of the men who fought with Lochiel and the 
Camerons, and who lost all at the memorable 
battle of Culloden. 
clearly pointed out the causes disturbing the former 


conditions of the Highlanders, and the inevitable | 


misery that must follow; and the remedy he pro- 
posed was emigration on a large scale under Govern- 
ment protection, together with the social comforts 
to be obtained by the removal not only of whole 
families, but even of whole communities, so that 
the disturbance of their previous relations and 
family ties should be felt as little as possible in their 
transference to the colonies. As early as 1792 he 
had seen the effect of the Highland clearances, with 
its painful recollections of homes broken up, High- 
land thousands driven to foreign lands, and High- 
land hearts torn with pain at leaving home and 
country, without the slightest hope of ever meeting 
again those most dear to them on earth. After 
his succession to the peerage he took the first 
opportunity of pressing upon the Government the 
crying need of interference to help the expatriated 
cottars to find a resting-place in the new world. 
Governments, eighty years since, did not regard 





In Lord Selkirk’s works he | 


| themselves bound, as now, to help the unfortunate, 
| and to succour the suffering ; the kind-hearted noble- 
man personally undertook what they refused to do, 
| and with great energy settled a colony of High- 
landers upon waste land given to him in Prince 
| Edward’s Island. In August, 1803, the mournful 
band of 800 pilgrims reached their distant home 
under his guidance, and 5000 people in Queen’s 
County, the descendants of that band, are this day 
amongst the most prosperous inhabitants of the 
island. He subsequently visited Montreal, and 
started a small colony in the county of Kent in 
Ontario, to which he gave the name of Baldoon, 
after one of his estates in the south of Scot- 
land. Whilst on this visit to the commercial 
capital of Canada, he met with the fur traders of 
the north-west, and whilst listening to their wild 
stories of adventure, witnessing their surround- 
ings and sharing their gatherings, his soul was fired 
with their descriptions of the great country then so 
little known, where their operations were carried 


west with the contracted holdings of his native 
country, his mind firmly grasped the idea that 





on : and comparing the illimitable areas of the north- | 


























| here was the great home of the emigrant, and that 
the boundless resources of these great fertile plains 
| would develop some day under the skill and 
| labour of the expatriated thousands of Europe. Of 
| course there were difficulties to overcome, but with 
| his enlarged experience gained from the Prince 
| Edward’s Island colony, with ample means, and 
| urged on by the continued cry of distress from the 
| Highlands, the scion of the houses of Angus, Marr, 
and Douglas was equal to the emergency. He 
evolved a scheme of magnificent proportions, a 
scheme to purchase an estate half as large again as 
all England, and to transplant to these fertile acres 
the dispossessed cottars of the north of Scotland by 
whole villages and districts. To carry out this 
| grand conception, and plant in the very centre of 
the American continent a prosperous and contented 
Highland colony, his whole subsequent life was 
| devoted, and for this noble object he greatly dared 
| and severely suffered. He foresaw the prairies of 
the Red River as the home of hundreds of happy, 
| independent families, and on his return in 1802 
| laid his project before Lord Pelham, then Secretary 
of State; but the prejudices of the British people 
| were against emigration, and the Government 
refused to co-operate. He next addressed himself 
to the Hudson’s Bay Company, and after consult- 
ing the highest legal authorities as to the validity 
of their title, Lord Selkirk purchased 35,0001. of 
the stock, out of a total supposed to be only 
105,000/., and even then had some difficulty in 
inducing the shareholders to sell to him the Red 
River portion of their territory, his purchase being 
estimated to comprise from 75,000 to 116,000 square 
| miles of land. 


The time was favourable for securing a number 
of the best of emigrants. The late Marchioness of 
Stafford and Duchess of Sutherland had commenced, 
a few years before, the cruel work of clearing the 
country of its inhabitants, and leasing the former 
farms for sheep runs. Selecting a number of these 
distressed Highlanders from the little village of 
Kildonan, in Sutherlandshire, the first party, some 
seventy in number, started in 1811 from the little 
fishing village of Helmsdale, and arrived at Fort 
Churchill in the autumn, too late to continue their 
journey inland, 600 miles, that year; next spring they 
reached their new homes on the Red River. Their 
first settlement was near to Pembina, not far from the 
international line, and here to protect them Fort 
Daer (one of his lordship’s titles) was built. Next 
year another party arrived, making in the summer 
of 1813 about 100, and subsequently other detach- 
ments were sent out. But their troubles soon com- 
menced ; in thecentre of the continent, 1000 miles 
from the nearest settlement of white men, and 
separated from Europe by an impassable barrier, 
they found themselves opposed by all around them. 
The largest fur company in Canada, contending 
with the Hudson’s Bay Company at all points, re- 
garded the new-comers as invaders, considered this as 
a device on the part of the Hudson’s Bay Company 
to interfere with their employés, and by planting a 
semi-military colony at the confluence of the three 
great streams of their trade, to intercept their com- 
munications and ruin their business. The com- 
pany’s Fort Gibraltar was at the confluence of the 
Red River and the Assiniboine, and the building of 
a rival, Fort Douglas, immediately north of it, close 
to the river, under the walls of which all their canoes 
must pass, was a menace which these daring prairie 
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rangers must resent. The law in the wilderness is 
the will of the strongest, and that the Red River 
settlers escaped utter destruction is more to be 
wondered at, than that they were constantly 
annoyed, and occasionally driven away. The 
Indians and half-breeds, on the other hand, did not 
wish to see any agricultural settlement that inter- 
fered with their hunting grounds, and between 
these hostile neighbours, in the second year their 
crops and buildings were burnt, and the settlers 
had to seek a distant Hudson’s Bay fort for pro- 
tection. The colony, in fact, fostered by one com- 
pany and opposed by the other, was a constant 
source of dispute. A second time the settlers were 
driven off, and this time appealed to Lord Selkirk. 
In 1816 his lordship arrived in no humour to con- 
ciliate his opponents, induced his settlers to return 
to their lands, obtained a military escort to protect 
them, and though he left them in peaceable pos- 
session of their property he involved himself in so 
much litigation and annoyance that it finally broke 
his heart, and he died at Pau, in France, in 1820, 
only forty-nine years of age. 

After the union of the two fur companies, a great 
number of the superannuated and dismissed ofticials 
of both, settled on the Red River, and although 
there was an occasional roving off to new colonies, 
the nucleus still remained round Fort Douglas. 
The exciting life that the original emigrants had 
led, had not altogther been beneficial to the 
rising generation; ten years of a roving struggle 
had made a settled employment distasteful to the 
younger branches, whilst the half-breeds, both 
Scotch and French, who had come amongst them, 
followed hunting as an employment, and were 
semi-civilised nomads. Although the settlement 
of the unemployed officials of the amalgamated 
companies exceeded in number those who repre- 
sented the original colonists brought in by Lord 
Selkirk, still the tendency of the population was to 
diminish the European or even the Canadian 
element, and to draw the half-breeds closer to the 
habits of their Indian ancestry. It was not alto- 
gether a desirable population that was getting up 
the Red River valley. There were two distinct 
races of half-breeds. The most numerous of these 
were the Bois Brulés, a lithe, cunning, turbulent, 
adventurous race, the descendants principally 
of the French voyageurs of the North-West 
Company, who had taken to themselves Indian 
wives and settled in different parts of the country. 
To these were added some of the Scotch officers 
of the company from Montreal, who had _ be- 
come enamoured of the wild life of the prairies 
and its roving inhabitants, and whose children had 
cast their lot in with the French half-breeds, and 
called themselves Metis, and by this name they are 
still known in Acts of Parliament affecting their 
race. The other race of half-breeds was entirely 
different. The Hudson’s Bay Company employed 
almost exclusively Scotchmen, and even before the 
fusion of the two companies they recruited their 
men almost entirely from the Orkney Islands, 
where they had a depdt, and whence they sent out 
annually their juniors. These, after the manner of 
the French, intermarried with the Indian women, 
and founded another race known as English or 
Orkney half-breeds, numbering in the year 1869 
almost as many as the French half-breeds, and be- 
tween them almost 10,000 souls. They were far 
less volatile and more industrious than the Bois 
Brules, less given to the nomadic life of the Indian, 
and more easily disposed to agricultural work. Side 
by side with these, but less in number, were the 
descendants of the Selkirk settlers proper, who still 
retain their Scotch tenacity of purpose, their 
steady and generally blameless lives, their strong 
religious principles, and unchanged from generation 
to generation, are much the same now as when the 
little vessel from the Scotch Kildonan first sailed 
the stormy Firth and brought them from their 
Highland homes. 

‘he total population of the Red River in 1843 
was 5143; in 1849, 5391; in 1856 it was 6523 ; and 
on the admission of the province, July 15, 1870, 
into the Confederation, 11,963, of which only 
1565 were whites, the French half-breeds being 
5757, the Scotch half-breeds 4183, and the balance 
civilised and settled Indians. Although at this 


time the colony had been established forty years 
no single branch of industry, excepting farming, 
had been practised. A change for the worse was 
taking place, the tendency being to throw off the 
amenities of civilisation and approach the savage 
wildness of the Indian life. 


There was an increase 








in poverty, a less dependence upon industry, and a 
decreasing care and provision for the future. 
Changes, too, were taking place that undermined 
the influence of the company, and made their regu- 
lations most obnoxious to the settlers. The 
steamer navigation of the Upper Mississippi had 
opened an easier route to the south, and there 
was a constant intercommunication by ox teams 
with the rising towns of Minnesota. The people 
had come into contact with people similarly placed 
to themselves, and they had found out that it was 
no crime to trade with an Indian, or to buy froma 
hunter a buffalo robe or a mink skin, and the con- 
trast was so great between their position and the 
settlers in Minnesota that it led to constant 
collisions between the Metis of that day and the 
Hudson’s Bay officials at Fort Garry. The company 
claimed under their charter the complete monopoly 
of the fur trade, and the business was conducted in 
an arbitrary manner that pressed heavily upon the 
half-breeds, and all these collisions invariably re- 
sulted to the advantage of the settlers against the 
company. 

In 1835 the company repurchased from the Earl 
of Selkirk his territorial rights and his interest in 
the settlement founded by his predecessor, at the 
same time they imposed restrictions upon the people 
that ultimately led to a very unhappy state of things 
between them and their unruly subjects. 

Over half a century has passed over the grave at 
Pau, and the dream of one of the noblest and most 
disinterested of the world’s benefactors is fulfilled. 
The visions of the future, based upon the facts of 
the present rise before our eyes in far more majestic 
proportions than the founders of the Selkirk colony 
had ever dared to conceive. Fort Douglas and the 
rival Fort Gibraltar of the North-West Company 
are both within the limits of the great Prairie City. 
The spot where the soldiers of De Meuron compelled 
the restitution of Earl Selkirk’s property from the 
Bois Brulés who had murdered Governor Semple, is 
not far from the railway bridge that now crosses the 
Red River, and carries the train into Winnepeg. 
Portage la Prairie, whence Alexander Macdonnel 
sent his band of desperadoes to destroy the settle- 
ment, is now a thriving town on the Canadian Pacific 
Railway, and Brandon House, where the Bois Brulés 
made their head - quarters in anticipation of the 
bloodthirsty attack, is another important city where 
the arts of peace and civilisation are receiving their 
fullest development. 








TATHAM’S DYNAMOMETER. 

On page 560, we illustrate a form of the Tatham 
dynamometer, which has been constructed for the use 
of the Franklin Institute. It consists of double 
wooden A frames, braced together and carrying 
four pulleys between them. f these, the lower is 
driven from the engine or prime mover, and transmits 
motion to the one immediately above it, which is con- 
nected, by an elongation of its shaft, not shown in the 
view, to the machine whose consumption of power is to 
be determined. The remaining two pulleys are idle, 
and are carried in separate lever frames. Each frame 
is suspended, at its outer end, upon knife edges carried 
upon a crossbar, and is connected at its inner end by 
a link to a scale beam above it. These two links are 
attached to the scale beam on opposite sides of its 
pivot (1.9in. therefrom) and consequently their action 
upon it may be balanced bya weight that corresponds 
to their difference. The beam is capable of weighing 
up to 300 lb., and is graduated to 25 lb., by pounds 
and tenths; it may be balanced by dead weights, or 
by a spring balance, the latter being used when an 
indicator diagram is being produced. From the centre 
of the beam ‘to the extreme right-hand is 32} in., from 
which it may be deduced that the scale of the illus- 
tration is about jth. 

The idle pulleys are each 7 in. broad, and the largest 
and smallest circumference of each is 27,7; in. and 27 in., 
whence it follows that the average radius is 4.30375 in. 
The axis of each pulley is situated 4.39 in. from a line 
joining the knife edges on which its lever frame turns, 
the effective radius of the pulley having been found to 
be 4.387256 in. The distance of the axis from the 
suspension link is 8.78 in. The middle pulley, which 
drives the counter and indicator card, is 7 in. broad, 
and has a maximum circumference of 38? in., and a 
minimum circumference of 38,% in., or 38.59375 in., 
on theaverage. Careful measurements show that the 
delivery of belt per revolution is 39.595 in. The driv- 
ing pulley is 30 in. in diameter and 7 in. broad, and 
runs in journals that can be adjusted vertically to 
tighten the belt. The latter is 16 ft. long, 6 in. wide, 
and ? in. thick, of oak-tanned leather. The splices 
are scarfed, glued, and rivetted, so as to preserve a 
uniform thickness. The flesh side of the belt is next 
the driving pulley and the two idle pulleys, and the hair 








side is next the upper midd'e pulley. . The belt runs 
in the direction of the arrows on the outside, down on 
the left and up on the right. Butin describing its 
operation it is better to follow the tension of the belt 
in a direction contrary to the motion of the belt itself. 
The tension, originating at the lower driving wheel, 
acts vertically upon the left-hand idle -pulley at the 
extremity of its effective radius, and cuts a line joining 
the two knife edges, which constitute the fulcrum of 
the lever frame. The effect of this part of the belt 
upon the scale beam is, therefore, nil. 

Losing enough force to overcome the friction of the 
idle pulley, the remaining tension acts vertically, first 
by reaction upon the lever frame carrying the idle 
pulley at a point corresponding to the extremity of the 
inside effective radius of the pulley, and thence 
through the link upon the positive side of the scale 
beam; and, second, upon the middle pulley repre- 
senting the machine on trial. These forces are equal 
and opposite. The tension acting on the middle salen. 
then performs the work that is to be measured and is 
reduced thereby. The remainder acts, first, by reac- 
tion on the middle pulley ; and, second, directly upon 
the lever frame carrying the right-hand idle pulley, 
and thence through the link to the negative side of the 
scale beam. These two forces are also equal and oppo- 
site. The tension then passes over the idle Be ol 
through the fulcrum as before to the place of beginning. 
It is evident, therefore, that the only forces bearing 
upon the scale beam are the tension of the tight belt 
on the positive side of the beam, and the tension of the 
slack belt on the negative side. The beam weighs the 
difference between the two, and if its indication in 
pounds be multiplied by the number of revolutions of 
the middle pulley per minute, and the product be 
divided by 10,000, the result will be horse-power and 
decimals. 

The principal centre of the scale beam is lengthened 
towards the observer, and at its nearest extremity 
carries a lever arm attached toa horizontal link, con- 
necting it with a long vertical index lever, which 
carries a — at its lower end. This pencil moves 
horizontally as the end of the lever vibrates vertically, 
and marks upon a ribbon of paper, caused to move 
vertically between two revolving rollers, which are 
driven by the worm upon the prolongation of the shaft 
of the middle pulley. If the scale beam be attached to 
the spring balance the ordinates of the curve traced 
by the pencil will represent the force employed, while 
the abscisse will represent the motion. We are in- 
debted for the illustration and account of this machine 
to the Journal of the Franklin Institute. 








PADDLE ENGINES OF THE ‘“SAMARA.” 

Our two-page engraving this week illustrates a pair 
of compound paddle engines, the design of which is 
marked by several points of special interest. The 
engines in question belong to the Samara, the largest 
tugboat yet built on the Volga, which was launched 
last year from the shipbuilding and engineering works 
of Mr. D. P. Shipoff, at Kostroma, on the Volga. The 
Samara is 220 ft. long between perpendiculars, with 
30 ft. extreme breadth and 3ft. 6in. depth of hold. 
The hull is built of steel and divided into five water- 
tight compartments. The vessel was constructed to 
the order of Mr. Konstantinof, of Samara, for service 
on the Volga and Caspian Sea, and was built under 
the superintendence of Mr. A. P. Blummer. She is of 
very strong scantlings, her design and internal arrange- 
ment being such as to require a strength considerably 
exceeding that of a vessel of similar dimensions for ordi- 
nary merchant service. 

The engines are, as will be seen, of the compound 
diagonal surface-condensing type. The cylinders are 
respectively 38 in. and 70 in. in diameter with 6 ft. 6 in. 
stroke, the high-pressure cylinder being surrounded 
by the intermediate receiver. The cylinders are 
bolted directly down to the engine bearers which form 
part of the frame of the vessel, and from which spring 
wrought-iron plate standards carrying the crankshaft 
bearings as shown in Fig. 1, from which it will be seen 
that the standards are extended upwards to strong 
box girders which cross the vessel at the deck level. 
The wrought-iron frames or standards just mentioned 
are also connected at the level of the crankshaft bear- 
ings to strong tie-rods which extend direct to the 
cylinders to which they are securely bolted. A very 
strong and light framing for the engines is thus ob- 
tained. 

The cylinders are fitted with double-beat steam and 
exhaust valves, the valves for each cylinder being 
actuated by cams on an inclined shaft which is driven 
from the crankshaft by bevel gear as shown, The 
cams, which are provided with steps for different 
grades of expansion and forward and backward gear, 
can be slid along their shafts by the clutch levers 
shown, these being controlled by the reversing lever. 

The crosshead guides are supported by the condenser, 
which is placed the tubes running athwartship as 
shown. The air, circulating, bilge, and feed pumps are 
horizontal, and are worked by rocking levers which 
are connected by links to the main crossheads. The 
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arrangement is clearly shown by Figs. 1, 2, 4, and 5, 
the first of these views giving a longitudinal section 
through the air and feed pumps. 

The engines are supplied with steam at a pressure 
of 100 lb. per square inch by four return tube boilers, 
each 8 ft. 6 in. in diameter by 17 ft. long, these 
boilers having eight furnaces in all, and a total heat- 
ing surface of 6200 square feet. They are made of 
steel with drilled rivet holes, and are constructed to 
burn liquid fuel, of which five tons is used per twenty- 
four hours. 

The Samara was commenced in November, 1882, and 
in May last year she made avery successful trial trip, 
attaining an average speed of 12 knots, and the 
engines developing 2460 indicated horse-power, The 
weight of the hull of the vessel (steel) is 200 tons, of 
the aliens 80 tons, and of the machinery (with paddles) 
145 tons. It may be of interest to add that the vessel, 
with engines, was built for 132,000 roubles. 


HALL’S REFRIGERATOR. 

On page 561 we give illustrations of a new type 
of cold-air machine which is at present being exhi- 
bited by the manufacturers, Messrs. J. and E. Hall, 
of Dartford, Kent. The action of these machines 
has already been explained in these columns.* The 
cold is produced by compressing the air in one 
cylinder, after which it is passed through a condenser, 
and then expanded in a second cylinder, at the 
same time helping to work the machine. There 
are two of these refrigerators in the Exhibition, 
the one illustrated being the larger of the two. It 
is capable of delivering 5000 cubic feet of dry air 
per hour, at a temperature of 75 degrees below zero, 
when running at 150 revolutions per minute. At 200 
revolutions, at which speed the engine is designed to 
work, 7000 cubic feet of air at the same temperature 
can be delivered. The space occupied by the machine 
is small, considering the work it will perform, being 
3 ft. 6in. by 3 ft. 3in. by 5 ft. 10in. It can be “a 
either in a vertical position, as exhibited, when floor 
space is limited, as on board ship, or it may be placed 
horizontally. Our illustrations give a very clear idea 
of the general arrangement. Supposing the machine 
to be tixed vertically, as in the Exhibition, Fig. 1 
would be a side elevation looking at steam cylinder, 
Fig. 2 a front elevation, Fig. 3 a side view show- 
ing the expansion cylinder, and Fig. 4 an inverted 
plan of the whole machine. As will be seen, 
the steam compression and expansion cylinders are 
bolted to the bed of an engine frame, and this is 
secured to the cooler box. Each cylinder is double- 
acting. The connecting-rods from the steam and ex- 
pansion cylinders act on crank-pins in the two discs, 
as shown, the compression connecting-rod being at- 
tached to an ordinary double-webbed crank. The 
cranks are placed relatively to each other in such a 
manner that the greatest effort is being exerted at the 
time of the greatest resistance, and itis said that the ma- 
chine can be run at very low speeds without perceptible 
irregularity of motion. One of the principal im- 
provements in this new design is in the arrangement 
of the valves. The compression cylinder has a 
slide valve in place of the ordinary beat valves, 
and consequently the machine can be run at high 
speeds without the unpleasant noise and hammering 
which has been so often objected to. The slide valves 
for all the cylinders are worked from the weigh-shafts, 
the main valve weigh-shaft being actuated by a crank- 
pin at the steam end of the crankshaft, as shown in 
Figs. land 2. The expansion valve is driven from the 
crosshead pin of the compression cylinder. The smaller 
machine shown in the Exhibition is similar in design 
to the one we now illustrate. It will deliver 2000 
cubic feet of air per hour at 225 revolutions per minute, 
but it may readily be run at 300 revolutions, and will 
deliver a proportionately greater quantity of air. The 
space occupied by this machine is 2 ft. 4 in. by 2ft. 3in. 
by 4ft. We lately had an opportunity of inspecting 
one of these machines, which had been fitted to a steam 
trawler. The advantages of preserving fish by means 
of cold air rather than ice are very great, and we 
should think that probably a large demand will arise 
in this field for these compact but powerful machines. 
Messrs. Hall also make the refrigerator without steam 
cylinders, but with fast and loose pulleys attached, so 
that they may be worked from existing power. 








WIND PRESSURE AND WIND PRESSURES. 
To THE Epiror oF ENGINEERING. 

Str,—I beg to point out that there occurs a misstate- 
ment of part of the title-page of my work on ‘‘ Graphic 
and Analytic Statics,” both in the henline and body of 
the review published in your last issue. The subject of 
my last chapteris Wind Pressures, not Wind Pressure. By 
the use of the plural in this particular form I intended to 
cover a much wider area than is comprehended under the 
apparent acceptation given to the term wind pressure in 
the Minutes of Proceedings of the Institution of Civil 
Engineers, vol. lxix., session 1881—1882, part iii. There 
the term wind pressure is used to define the intensity of 





* See ENGINEERING, vol. xxxiii., page 367 ; vol. xxxiv., 
page 309 ; vol. xxxv., page 470, 





wind force, or in plainer terms, its registered amount per 
square foot of exposed surface. Outside, therefore, of the 
limits of this definition come wind stresses, or the tensive 
and compressive stresses produced in the various members 
of bridge and roof structures by the influence of wind 
pressure. Now as the last chapter of my book deals 
chiefly with the graphic determination of wind stresses 
andonly cursorily with wind pressure, I advisedly employed 
the plural term to cover both subjects. 

There is another question raised in your review which, 
on account of its importance, requires further comment 
and explanation—namely, where your critic asserts that 
“the law of the impact of fluids being proportional to 
twice the height due to the velocity, was disproved about 
100 years ago by exhaustive experiments, and has since 
passed out of the recollection of all but the most aged 
students of hydraulics.” 

Seeing that the law of fluid-impact lies at the bottom of 
any adequate treatment of wind pressures, I beg to quote 
some passages from recent scientific documents, in order 
to show that the true solution of this problem is in a theo- 
retical sense still pending, and that there is no general 
consensus of opinion upon it amongst scientific men. 

In the * Gnemmeatines on Wind-Pressure,” reference 
above, pages 123-124, Mr. Hawksley, adopting Smeaton’s 
formula, gives the relation between wind-pressure and 


wind-velocity as E 
v & 

P={({— 
(=) 


relying upon the principle of D’Aubuisson and Rouse 
that ‘the pressure of a fluid striking a plane and then 
escaping at right angles to its original path was that due 
to twice the height A (of fall).” 

Dr. Pole (idem p. 129), referring to this formula of 
Smeaton’s, remarks: ‘‘ But engineers would naturally 
ask why the pressure actually exerted on a flat plate 
by a wind of a certain velocity should be double that due 
to its theoretical hydraulic force. And this was by no 
means an easy question to answer.” Dr. Pole then quotes 
from the cautious evidence of Professor Stokes, stated in 
the report of the Court of Inquiry into the Tay Bridge 
disaster, which simply goes to show that average experi- 
mental results point to an increase of 80 per cent. in the 
direct wind pressure, due either to vacuum at the back of 
the plate or to occult causes not yet accurately ascer- 
tained. It would appear that Professor Stokes leans 
to the view that the principal cause of this increase 
is the vacuum induced at the back of the plate by 
the rapid escape of the fluid particles past its edges. Dr. 
Pole adds that the formula involving the double-height 
theory was aftewards adopted by Professor Rankine, and 
is at present used by the Meteorological Council. 

The formula given by the Wind Pressure Commission is 
j 700 , where V equals the velocity of wind in miles 
per hour. This is equivalent to taking the pressure as due 
to four times the height of the virtual fall. 

Professor Unwin deduces a formula, closely allied to 
Smeaton’s, by assuming the back or negative pressure on 
the plate equal to the direct or front pressure, and then 
summing the two components for the resultant effective 
pressure of wind. Bresse, ‘‘ Hydraulique,” page 388, treat- 
ing of the impact of a level stream of water against a plane 


vertical surface, gives the normal pressure as P=A x — ; 


g 
or, translating his own words, ‘‘ as the weight of a cylin- 
drical body of water having a base A equal to the sectional 
area of the fluid vein and a length equal to twice the 
height due to the velocity V. 

I might support my view by cther references, but I 
think you will consider the testimony given sufficient to 
prove that the theory of fluid-impact has not yet assumed 
its final form. Although there exists considerable diver- 
sity of opinion as to the original causes of increased pres- 
sure there seems to be a general agreement that the 
effective wind pressure is that due to at least twice the 
height of the virtual fall. As regards my own opinion it 
is neither here nor there ; except in so far that, before 
passing to the graphic treatment of wind stresses I found 
myself obliged to adopt a definite formula for wind pres- 
sure which, taken on the whole, promised to embody in a 
practical form such average experimental results as had 
received the sanction of respectable authority. 

Yours obediently, 


Greenwich, June 23, 1884. R. H. Granam. 





PLAYER’S PNEUMATIC HAMMER. 
To THE EpiTor oF ENGINEERING. 

Srr,—We thank you for notice of our hammers, &c., in 
current number of ENGINEERING. We find, however, that 
in the Table given of Professor Smith’s report, there is a 
misprint, viz., on page 546, inches are given in the last 
two columns, instead of feet per second ; for instance, first 
line should read: Stroke, 3.85 in. ; maximum upward 
velocity, 2.9ft. per second; maximum downward velocity, 
3.9 ft. per second. This you will see makes a serious dif- 
ference in the reading of the result. We notice, also, that 
no reference is made to the curves of gravity Fig 9, which 
were drawn by the writer to show graphically the difference 
between the velocities attained by the hammer and those 
attained by gravity acting alone, for instance, on the long 
stroke the Table gives a maximum velocity of 17.4 ft. per 
second, which is equal to a body falling through a space of 
nearly 5 ft. 





Yours very faithfully, 
Pp. W. and J. Prayer, 
R. J. R 


June 24, 1884, ICHARDSON, Manager. 





To THE EpiTor oF ENGINEERING. 
Str,—Your last issue contains a description of Long- 
worth’s interesting pneumatic forge hammer, to which 





you append an extract from a theoretical investigation of 





the action of the hammer which I made for the makers, 
Messrs. Player Brothers. Will you allow me to correct 
one or two misapprehensions that seem to have led to con- 
siderable confusion? 

Firstly, the velocities given in the Table in the last 
column of your article are in feet per second, not ‘‘ inches” 
as stated. The scale of velocities drawn on the figure 
shows this clearly. Unfortunately the graphic construc- 
tion which you describe is shown on a part of the draw- 
ings which you have not published, nor do you give 
the diagram to which you refer in your last column of 
** Kinetic energies which the hammer would have if it 
moved as if fixed to the plunger.” 

The construction you describe is of course neces- 
sary to the final solution of the real problem to be 
solved, but its results in themselves are of comparatively 
little interest. You do not refer to the really impor- 
tant and difficult part of the calculation, namely, that in 
which are calculated the velocity and kinetic energy as 
dependent upon the cushion of air through which the 
plunger drives the hammer head. This calculation is an 
extremely complicated one, and was also made entirely 
by the graphic methods. Its results are given in the three 
diagrams you publish marked 6, 7, and 8, for the three 
different lengths of plunger stroke and for different 
thicknesses of metal laid on the anvil and struck by 
the hammer. The whole law according to which the 
hammer’s velocity varies throughout its stroke de- 
pends entirely on the thickness of metal laid on 
the anvil, and thus the whole calculation has to be 
made for each such thickness. Also the law referred to 
always changes at least four times and sometimes six 
or eight times during one complete revolution of 
the crankshaft, because the plunger is sometimes acting 
through the cushion at the top end of the hammer cylinder, 
and sometimes through the cushion at the lower end, 
which cushions have different dimensions, and again 
between these periods it admits ‘‘ fresh” air through the 
slot both to top and bottom ends of the cylinder, and thus 
for a short time does not act at all on the hammer. During 
this short time the law of motion of the hammer is that of 
bodies falling freely under gravity. At each point of the 
stroke the air pressure was calculated according to the 
“adiabatic” law, t.e., on the supposition that the air 
neither gains nor loses heat by conduction during its 
alternate compression and expansion. 

Perhaps you will allow me to give one or two figures 
extracted from the report referred to, which illustrate the 
=— of the air cushion in increasing the energy of the 

ow: 

A. Short stroke of plunger 3.85 in. 

Maximum down velocity of 
plunger a an ate 3.9 ft. per sec. 
Down velocity of hammer at instant of striking : 
With } in. thick metal on anvil ft. per sec, 
” 1 in. ” ” wy ” 
” 2 in. 39 9 7.1 ” 
Kinetic energy of hammer blow : 
With 3 in. thick metal on anvil 115 ft. Ib. 
i 24 


” lin. ” ” ” 


29 2 in. ” ” 118 ” 
B. Mid stroke of plunger ... ; 7.85 in. 
Maximum down velocity of 
plunger... gi ida By 8.3 ft. per sec. 
Down velocity at hammer of,instant striking : 
With } in. thick metal on anvil 14.55 ft. per sec. 
” in. ” 9 12.8 ” 
Kinetic energy of hammer blow : 
With } in. thick metal on anvil 
a. 2a a“ 
©. Long stroke of plunger : 
Maximum down velocity of 
plunger ... te = ... 17.35 ft. per sec. 
Down velocity of hammer at instant of striking: 
With 2 in. thick metal on anvil 23.47 ft. per sec. 
», kinetic energy of hammer 
1294 ft. Ib. 


a... ed ie aa 
These results are obtained with a speed of 200 strokes per 
minute. They are seen to depend very greatly and in an 
apparently irregular manner upon the thickness of metal 
laid on the anvil. Yours truly 
Rosert H. Smite. 


497 ft. Ib. 


Pe ie ” 
15.05 in. 


Mason College, Birmingham. 

[The error in the heading of the columns of velocities 
to which Messrs. Player and Professor Smith refer was 
not ours, but exists in Professor Smith’s report from 
which we made a quotation. The graphic construction 
Be Ey to is sufficiently clear without the diagram.— 


“uD. 








MILL ENGINES. 
To THE EpiTor OF ENGINEERING. 

Srr,— With reference to the letter of your correspon- 
dent Mr. John Ashworth, which appeared in ENGINEER- 
ING of the 20th inst., I should be glad if you would allow 
me to say a word for the valve gear he so sweepingly 
condemns. 

Ihave applied this gear to a number of engines running 
at piston speeds up to 600 ft. per minute, and never had 
any difficulty in designing it so as to get within 3 lb. to 
51b. of the boiler pressure. 

Of course where the load is variable an automatic gear 
is to be preferred, but in many mills the load is nearly 
uniform, and I venture to state that when this is the 
case, the form of gear you illustrate, used in conjunction 
with a good high speed governor, is as economical and 
permits as steady turning as the Corliss or any other gear. 


Yours truly, 
June 25, 1884. GEORGE Drxon. 








PovuRING OIL CN THE Pactric.—The experiment of pour- 





ing oil on a heavy sea has been tried at Port Macquarie, 
New South Wales, but it proved an utter failure, 
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SWITCH BOARD; BOSTON ELECTRIC LIGHTING STATION. 



































THE designers of this little implement, Mr. W. H. 
D. Jones and Mr, E. F. Bamber, claim for it simplicity 
of construction and ease of working, combined with 
small size and weight. The machine is supported on a 
light cast-iron standard, in the foot of which screw- 
holes have been cast to avoid the labour of boring. The 
upper portion of the standard is bored out and faced to 
make the single bearing, the only portion where perfect 
fit is required. The wrought-iron spindle works in 
this bearing, having a head at one end and a reduced 
part at the other to receive the two spring discs. This 
portion has a flat formed at one side, and is termi- 
nated by a screw which receives a nut to fix the 
handle in position, and bind the various parts together. 
The two springs are made of cast steel finely tempered, 
dished in the centre, and have rays upon them some- 
what similar in appearance to the rays of a star-fish. 
They are so mounted on the spindle that the rays 
of the one spring are opposite the spaces of the other, 
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as shown by the dotted lines; the rays turn out- 
wards at their ends, so as to form a tapered space 
adapted to the wedge form of the length of the knife. 
To the inner faces of the springs leather rings are 
rivetted, to form the cleaning surfaces for the knife, 
the rivets being in the dished portion of the spring 
and so out of reach of the knife blade; the polish- 
ing powder is supplied through a hole in the face of 
the front spring, on removal of a wooden plug. While 
being cleaned the knife is supported below a wrought- 
iron piece cast into the standard; upon this a wooden 
reel runs easily, and below this the knife is passed in 
and out of the machine. 
signed for cutting and bending the wrought-iron pieces 


Special tools have been de- | 


at one operation, for rivetting the leathers to the | 
| second floor are the general offices, storerooms, and 
A knife being of a double wedge form, that isa long | 


springs, and for cutting and bevelling the leathers. 


wedge from the shoulder to the tip, and a short wedge 
from the back to the edge, it is evident that the 








pressure brought to bear upon it, so as to polish with- 
out grinding it away, must not be a dead pressure 
but an elastic one. On the ordinary knifeboard the 
pressure of the hand on the blade is of a non-elastic 
character, and hence the irregular wear of the blade. 
The two leather rings between which the blade is 
passed in and out in the ‘“‘Sun” knife cleaner being kept 
together by the rays of the springs as described, 
there is an elastic pressure on the blade as it passes 
between them, the spring on the one side is diminish- 
ing in its bearing pressure, while that on the other 
side is increasing, and hence an equable pressure is 
applied to all parts of the blade, as is shown by the 
polish produced. A small portion of powder having 
been supplied, the knife is placed with its edge 
psenatines. « below the support and is slowly sana 
in and out between the leather surfaces, the handle 
being turned in the direction of the hands of a clock. 
In this way about an inch depth of the surface of 
each leather presses elastically on the blade, and 
this being the greatest frictional resistance at any 
moment, the labour of cleaning is reduced to a mini- 
mum, while the edges of the leather being bevelled the 
knife can be cleaned to the shoulder. It will be seen 
that any portion of the blade, which is particularly 
soiled, can have special attention bestowed on it, with- 
out entailing the labour of cleaning other portions, 
and the knife not being fixed in the machine, there is 
no danger of the blade being rent from the handle. 
Examples of this knife cleaner are shown at the 
Health Exhibition by the ‘‘Sun” Knife Cleaning Ma- 
chine Company. 





BOSTON ELECTRIC LIGHTING STATION. 
THE Merchants’ Electric Light and Power Company 
have lately erected a new electric lighting station in the 
central part of Boston, U.S.A. The engraving on the 
opposite page shows the engine and dynamo room, 
110 ft. long by 46 ft. wide. The motive power for 
driving the dynamos is furnished by sixteen Armington 
and Sims’ high speed engines. These are erected in a 
long line in the centre of the room, alternately facin 
in opposite directions. The generators — improv 


| Thomson-Houston dynamos — are arranged in four 


lines along the sides of the room, two lines on each side. 

The wiring is done on a novel plan, the negative 
wires from the dynamos being run under the floor, as 
are also the short-circuiting field wires, while the 
positive wires are run along either wall. On the ceiling 
there lie the wires supplying current to the pilot lamps, 
one of which is included in each working circuit. The 
wires are not sheathed, but are carefully cleated to the 
walls, thus giving at all times immediate opportunity 
for discovering defects. 

The building is located at the junction of Congress 
and Mathews Streets, and is four stories high. On the 


workshop of the American Electric and Illuminating 
Company, a ‘‘ parent” company which has done a large 
business in New England. At the rear end of the 
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dynamo room is the circuit switch (see page 565), 
Sft. llin. long by 5ft. 3in. wide. The switching is 
done by plugs of telescope tubing, split longitudinally 
to give them an elastic hold of the sockets. By means 
of short-circuiting wires, leading from the field magnets 
of the dynamo to the switch board, the current may be 
interrupted without causing an injurious flash. The 
lower lineof switchesis for the purpose of short-circuiting 
the fields; the first and fourth lines of connexions are 
from the machines, while the second and third are from 
the circuits. All permanent connexions are made in 
the small room at the back of the board. The circuits 
are led from the switch room tv the tower on the roof, 
the summit of which is 110 ft. from the sidewalk. 
From this trunk lines are carried to distributing towers 
in various portions of the city. The great height at 
which the wires leave the station allows the lines to be 
carried, almost without exception, above all other 
wires. The trunk lines are of No. 4 wire, and the 
service lines of No.6. The lights are run in circuits of 
25 each, and by means of the switch board it is possible 
to instantly connect any circuit of lights with any 
dynamo in the station, and in the event of an accident 
to any engine or generator, to instantly transfer the 
lights to another machine. We are indebted to the 
Electrical Review (New York) for the illustrations and 
account of this interesting installation. 








NOTES FROM THE UNITED STATES. 


PHILADELPHIA, June 13, 1884. 

THERE are indications of a revival from the dulness 
in business of all kinds that followed the financial 
disturbances in New York and other centres recently. 
Business is confined to strictly legitimate limits, and 
there is a tone of confidence which promises a much 
better state of things than we have had for months 
past. Consumers generally are providing for their re- 
quirements in a quiet way, and are showing more 
confidence. Prices are generally steacy, though 
in few lin-s is there any attempt to make an 
advance. Lowest possible limits have been reached in 
most cases, and the only change possible will be one 
which will cause consumers to buy more freely, and 
lead to more activity. The iron trade shares in the 
improved feeling, though the volume of business is 
light. Prices are steady, production small, and every- 
thing faveurable for an improvement in the early fall, 
if not before. The blast furnaces are not making 
money, but are not losing any. Stocks are very light 
in all desirable irons, and in some cases 50 cents more 
is being asked for special makes, but owing to the 
large idle capacity very little effort will be made to 
obtain an advance, lest it result in the blowing in of 
more furnaces, and the over-supply again depress 
prices. Average sales of pig iron are made at 20 dols. 
for No. 1 foundry, 18.50dols. for No. 2, and 18 dols. 
for grey forge, with best brands higher and commoner 
kinds a good deal lower. The demand for foreign irons 
remains very light. Some sales of Bessemer slabs 
have been made at 37dols. to 40dols., according to 
quality. Bessemer pig is quoted at 19.50dols. to 20dols., 
but there are no buyers; spiegeleisen, 28 dols. for 20 
per cent., and 32dols. for 30 per cent. The mills are 
doing the average amount of work, and some of them 
are rather short of orders, but as a general thing there 
is a fair amount of business on hand, though prices are 
so low as to leave very little margin for the manufac- 
turer. Bridge works continue very busy ; sheet mills 
are actively employed, and the demand keeps up well. 
There are no new features in the steel rail market ; 
there are buyers who would be glad to take rails at 
present rates, on long time, and give bonds, but there 
is an indisposition on the part of makers to do business 
in this way: small lots continue to sell slowly, at 
32 dols. to 33 dols., sales in eastern mills for the past 
week not aggregating over 6000 tons. Old rails are 
unusually dull and low; sales have been made at 
19.50 dols. for tees, and a firm offer of 19 dols. would 
probably be accepted, but there are very few consumers 
calling for stocks. After a long period of dulness the 
shipyards along the Delaware are waking up into 
activity. A large vessel for the Atlantic coast and 
Gulf trade, was launched from Cramp’s shipyard a day 
or twoago, and that firm have a number of large con- 
tracts onhand. Several of the other yards are taking 
on additional forces, and launches are reported very 
frequently. ‘The coal trade is in fair condition, but it 
is not likely that the market will bear the full produc- 
tion next month, and a further restriction is talked of. 
It is believed in some quarters that the anthracite 
coal combination will be broken up, and the property 
of the Reading Company be distributed; but it is 
highly improbable that the friends of that powerful 
corporation will ailow it to go to pieces, at least for a 
long time to come. The members of the combination 


do not fear any trouble, though it would seem that 
there was trouble ahead for them, on account of the 
declining demand; but the change in the Reading 
management will only bind the combination more 
firmly. There is some talk of a new plan for next 


the yearly output, instead of restricting production by 
stopping the mines ; but this will not go into operation 
for months, if at all, as there is a good deal of ob- 
jection to the plan. 


TRIAL TRIPS AND LAUNCHES. 


On Thursday, the 12th inst., Messrs. E. Finch and 
Co., Limited, ran a very successful trial trip of the s.s. 
Partridge, built tu the order of Mr. Robert Aen of 
London. Her principal dimensions are: Length, 158 ft. ; 
breadth (extreme), 23 ft. 2in. ; depth of hold, 12 ft. 2in. 

he engines are compound surface-condensing, of 60 
nominal horse-power, constructed by the builders, and 
are fed by a large double furnace boiler with a working 
pressure of 80 lb. 





The s.s- Wolf, built by the Royal Shipbuilding and 
Engineering Company, the Scheldt, of Flushing, for 
Messrs. H. E. Moss and Co., of Liverpool, sailed from 
that port on her trial trip on Saturday, June 14. After 
running easy for a short time, six runs were made over 
the measured mile, when a mean speed of 10.48 knots per 
hour was obtained. The vessel is 170 ft. long, 25 ft. beam, 
and 13} ft. depth of hold, and was built to specifications 
of Mr. Joseph R. Oldham, consulting engineer, of Liver- 
pool. The engines are compound 22in. and 4lin. cylin- 
ders, with a stroke of 30in., the mean indicated horse- 
power being 580 at 90 revolutions. The boiler is of steel, 
extra large, and is built for 95 lb. working pressure. 


Messrs. Whitby and Co., of West Hartlepool, have 
lately launched the s.s. Chester, the first of two steamers 
built to the order of the Manchester, Sheftield, and Lin- 
colnshire Railway Company for their traffic from Grimsby 
to the Continent. The vessel is designed to enter any of 
the ports of Hamburg, Rotterdam, and Antwerp. The 
passenger accommodation is provided amidships, away 
from the engines, and in the part of the ship least subject 
to motion. There are five water-tight compartments, 
each connected with a powerful centrifugal pump. The 
engines are by Messrs. Richardson and Sons, Hartlepool, 
and are of the triple expansion type, working with steam 
at 140 lb. pressure. ‘All the fittings and decorations are 
of an elaborate and luxurious description, so as to render 
the crossing as agreeable as possible for the passengers. 
The hull was constructed under the inspection of Captain 
Kennett Hore, and the engines under G. H. Clarke. 








A paddle steamer of somewhat peculiar construction, 
named the General Villegas, and intended for trading 
purposes on the Rio Negro, in Patagonia, has just been 
built by Messrs. Kincaid and Co., Greenock, in a field 
about 200 ft. above the level of the Clyde. The vessel, 
which measured 120 ft. by 22 ft. by 4 ft. 3in., has been 
designed for a deep load draught of 36 in., and on that 
she is intended to carry 60 tons dead weight of cargo. She 
is entirely built of steel, and has a pair of compound 
oscillating engines with cylinders of 20 in. and 40 in. in 
diameter respectively, and a piston stroke of 30in. She 
is supplied by two horizontal tubular boilers with large 
heating surface and grate area to suit them for burning 
wood or inferior qualities of coal. The vessel is to be 
shipped in pieces. 

Messrs. Elliot and Jeffery launched from their yard 
on the West Bute Dock, Cardiff, on Wednesday, an 
iron screw steamer of the following dimensions : Length, 
110 ft. ; beam, 20 ft.; and depth, 11 ft. The vessel 
is fitted with four water-tight compartments, and, in 
addition, has a large air-tight tank, the latter in itself 
sufficient to keep her afloat in case of collision or strand- 
ing. The large tank can be further utilised for keeping 
fish fresh for market, as the steamer can be used asa 
trawler or tender, as occasion may require. The vessel 
is also intended for towing purposes, and is fitted with 
compound direct - acting engines, 300 horse-power in- 
dicated, the cylinders having a diameter of 19 in. and 
35 in., with 20 in. stroke. 

The Shiraviti, ascrew steamer built by Messrs. Robert 
Duncan and Co., Port-Glasgow, forthe Bombay coasting 
passenger trade, was launched on Tuesday, the 24th inst. 
She measures 145 ft. by 26 ft. by 9 ft., and is being sup- 
plied with her engines by Messrs. Dunsmuir and Jackson, 
Glasgow. 

On the same day the new steel steamer Rona, 1300 tons 
gross, built and engined by Messrs. Barclay, Curle, and 
Co., Glasgow, for Messrs. James Currie and Co., Leith, 
went on her trial trip on the Forth. She attained a speed 
of over 13 knots per hour, 





Messrs. William Denny and Brothers, Dumbarton, on 
the following day, launched the Arawa, a steel screw 
steamer of about 5000 tons gross, and the largest vessel 
ever built on the River Leven. She has been built to the 
order of the Shaw-Saville Albion Company (Limited), 
London, for their London and New Zealand Line, and 
measures 420 ft. by 46 ft. by.32 ft. There will be accommo- 
dation for about 100 first-class, 52 second-class, and 670 
steerage passengers, and she will have refrigerating 
chambers capable of containing about 700 tons of fresh 
meat, the machine used being the Bell-Coleman dry air 
refrigerator. The propelling machinery, which will be 
tandem triple expansion four-cylinder engines, with a 
working pressure of 160 1b. per square inch, is being sup- 
plied by Messrs. Denny and Co., Dumbarton. A sister 
ship, tobe named the Tainni, is in progress in the same 





year, which is, to allot to each company its portion of 


On the afternoon of Wednesday, the 25th of June, 
Messrs. John Elder and Co. launched from their yard at 
Fairfield the Umbria, a steel screw steamer for the 
Cunard Company’s Line between Liverpool and New 
York. She is a vessel of 8000 tons gross, and measures 
520 ft. by 57 ft. by 40 ft. Great care has been bestowed 
in planning this splendid steamship in order to secure the 
maximum of safety atsea. She has been divided into ten 
water-tight compartments. The vessel will be placed 
upon the Admiralty list as a transport of the highest class, 
and also as specially constructed for the requirements of 
the service in time of war. She has five decks, the ort 
menade deck extending 360 ft. amidships over the whole 
breadth of the vessel. The engines are expected to indi- 
cate 12,500 horse-power, and are more powerful in propor- 
tion to the size of the vessel than those of an ee 
steamer yet launched. With such ee engines, anc 
with the very fine lines on which she has been desizned, 
she is expected to attain a great rate of speed. Her 
sister ship, the Etruria, is far advanced towards being 
ready for launching. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Miners.—The council of the York- 
shire Miners’ Association have decided to hold a demon- 
stration at Barnsley on the 28th of July, which it is ex- 
pected will be a large gathering. The association reports 
that the Barrow Hematite and Wharncliffe Carlton 
Colliery difficulties are settled, and the only colliery in 
the county at which there is any disturbance at present, 
is the Shaw Cross Colliery, near Dewsbury. They also 
report that whilst some collieries are working well others 
are working badly, the average for the county being from 
4 to 44 days per week. 

Furnaces Blown Out.—In consequence of the deplorable 
depression which at the present time exists in the iron 
trade of the country, and the consequent difficulty 
experienced by producers in disposing of their out- 
put at a remunerative price, several important iron 
tirms in Derbyshire and Yorkshire have been compelled 
to curtail the working hours of their employés, and 
in one or two cases the extreme step of blowing out fur- 
naces has had to be resorted to. Within the past few 
days a Derbyshire firm has reluctantly been forced to 
blow out two furnaces. This has necessitated the dis- 
charge of two-thirds of the hands. 


Railway Improvements near Huddersfield. —The London 
and North-Western Railway Company are carrying out 
certain works in the Colne —- for the purpose of 
improving their system. Messrs. John Wilson and Son 
are the contractors for a considerable portion of the under- 
taking. The firm have three contracts under hand, and 
they have just completed a fourth. Those not completed 
are the making of Springwood Tunnel, the viaduct at 
Crimble, and the viaduct at Slaithwaite, all of which are 
very important pieces of work. The Springwood tunnel, 
stretching from a point near the Gledholt-lane, parallel 
with the mouth of the old tunnel, to the footbridge over 
the Lancashire and Yorkshire Railway, near Wood- 
thorpe, will be about 230 yards. Some 59 yards 
of complete tunnelling has been executed, about 15 ft. 
distant from the old tunnel, which runs alongside. 
The height from the rails to the roof is about 20 ft., 
and the width 25 ft. clear, admitting of two sets 
of rails. Common blasting-powder and a preparation 
known as tonite, have been used in the removal of the 
hard rock. The whole of this part of the contract 
is expected to be completed by the end of the year. The 
paddock cutting is another important piece of work. The 
total length is 600 yards, and it has to be widened on both 
sides without the traffic being interrupted. The rock ishard 
gritstone, and that which has been excavated has been used 
at Huddersfield, Longwood,Crimble, andStraithwaite. The 
total quantity to be excavated is about 80,000 cubic yards, 
andthequantity already removed isabout 50,000 cubic yards. 
The greatest depth of the cutting is 50 ft. At Longwood 
the firm have put up twenty arches on the north side. 
The total length is 250 yards. Each arch has a span of 
30 ft., the width is 15 ft., and the greatest depth from 
the level of the rails to the ground is 74 ft. At Crimble 
nineteen arches have to be erected on the south side of the 
line. They willeach have a uniform span of 30 ft., and 
the total length will be 233 yards. . The height from the 
ground tothe level of the rails is 64 ft. The piers from 
which the arches spring are 5 ft. thick, and there are two 
abutments of 20 ft. thick. One of the abutments and 
seven of the piers have been completed. At Straithwaite 
there are to be fourteen arches, each with a span of 30 ft., 
with a total length of 173 yards, and a maximum depth 
of 75 ft., while the width will be the same as the other 
arches at Crimble, and the curve will be 48 chains radius. 
One massive abutment next the road at the east end of 
the viaduct has been putin. Mr. J. J. Lee is the resi- 
dent engineer on behalf of the company for the carrying 
on of the works, 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was a fairly 
ood attendance on ’Change at iiddichonss. No. 3 
leveland pig ‘ron was again quoted 37s. per ton f.o.b. 
Tees, and for some named brands 3d. to 6d. per ton 
premium was paid for prompt shipment. The firm ten- 
dency of the Scotch market at the end of last week caused 
buyers who had been hanging back to place orders, and a 
fair business was done, chiefly for early delivery. There 
is amore hopeful tone in the market, but so long as the 
shipbuilding department remains in its present dormant 





shipyard. 





state the prospect of early improvement in demand is 
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doubtful. The most satisfactory feature in the trade is 
the continued good exports of pig iron from Middlesbrough. 
Up to date this month there have been shipped 60,500 
tons against 64,700 tons to the same time last month, and 
71,000 tons in the corresponding time last year. There is 
the utmost despatch in the shipments to Russia so as to 
get as many deliveries as possible before the extra tariff is 
imposed on the 1st of next month. It is generally 
believed that after that date there will be a considerable 
falling off in the exports to that country. Manufactured 
iron is still in poor request. Ship plates are offered at 
5/, per ton and angles at 4/. 15s., less the usual discount of 
24 per cent. The rolling mills continue to work short 
time and very irregularly. Hematite iron is quiet at 
46s. per ton for Nos. 1, 2, and 3 f.o.b. west coast ports. 


Engineering and Shipbuilding.—In both these important 
industries there is less work being done than there was a 
month ago. On the northern rivers there is great slack- 
ness, and many of the shipyards are empty. A very 
large number of men are now out of employment, and at 
Stockton, Hartlepool, Middlesbrough, and other places 
some families are reduced to starving point. Relief com- 
mittees are being appointed to deal with cases of distress, 
and to assist men to other districts where work can be 
had. Except in the locomotive departments the engi- 
neering establishments are short of orders. Many of the 
marine builders have hardly any men employed. 


The Steel Trade.—Low prices do not induce orders, and 
contracts on hand are being rapidly executed. The enor- 
mous productive power exhausts the ingenuity of managers 
of works to keep them going. It is hoped that when a 
revival in the thipSuilding trade is manifested the Cleve- 
land district will be ready to produce plates either of steel 
or iron to any extent. 


The Coal and Coke Trade.—The fuel trade is steady. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was dull, and 14d. of the advance in price made in 
the early part of the week was lost. There were trans- 
actions on forenoon ’Change at 41s. 44d., 41s. 54d., and 
41s. 5d. cash, also at 41s. 7d. up to 47s. 8d. and back to 
41s. 7d. one month, with sellers at the close wanting 
41s. 5d. cash and 41s. 74d. one month, and buyers at 4d. 
less perton. Prices declined in the afternon to 41s. 44d. 
cash and 41s, 64d. one month, at which there were buyers 
at the close, with sellers wanting 4d. perton more. There 
was a stronger market on Friday, and at one time the 
quotations were 3d. over the closing rates on the previous 
day ; the fina] quotations, however, showed a recovery of 
the 2d. lost during Wednesday and Thursday, and a gain 
of 24d. per ton on the week. Business was reported 
during the forenoon at 41s. 44d. up to 41s. 64d. cash, 
also at 41s. 64d. up to 41s. 84d. one month, which were 
the closing prices for buyers, with sellers wanting 4d. per 
ton higher. Transactions took place in the afternoon at 
41s. 7d. to 41s. 8d. and down to 41s. 64d. cash, also at 
from 41s. 10d. down to 41s. 8d. one month, and sellers at 
the close wanting 41s. 7d. cash and 41s. 10d. one month, 
buyers offerin fa. per ton under. The market opened 
dull on Monday, and closed with prices 2d. per ton 
under last Friday’s final quotations, having lost nearly 
all last week’s gain. Transactions were reported in 
the morning at 41s. 5}d. up to 41s. 7d., and back to 
41s. 6d. cash, also at 41s. 74d. up to 41s. 9d., and back to 
41s. 84d. one month, the close being buyers at 41s. 6d. 
and 41s, 8d. cash, and one month, respectively, and sellers 
asking 4d. more per ton. Prices declined in the after- 
noon from 41s. 6d. to 41s. =. cash, and from 41s. 8d. to 
41s. 7d. one month, with sellers at the close asking 41s. 5d. 
cash and 41s. 74d. cash, and buyers offering 4d. less per 
ton. Yesterday’s warrant market opened dull, but im- 
pes. and recovered 4d. of the previous day’s decline. 
3usiness was transacted during the forenoon at 41s. 4d. 
up to 41s. 5d. cash, also at 41s. 6d. to 41s. 7d. one month, 
with sellers at the close asking 41s. 44d. cash, and 41s. 7d, 
one month, and buyers at 4d. per ton under. The quota- 
tions in the afternoon were 41s. 5d. cash and 41s. 7d. one 
month, and the market closed with buyers at those rates, 
and sellers wanting another 4d. per ton. There were 
transactions this forenoon at 41s. 5d. and 41s. 54d. cash, 
also at 41s. 7d. and 41s. 74d. one month, and at the close 
sellers wanted the top prices, with buyers at 4d. less per 
ton. Business was done in the afternoon at from 41s. 5d. 
down to 41s. 34d. cash, also at 41s.7d. down to 41s. 54d. one 
month, and subsequently there were sellers at 41s. 4d. 
cash and 41s. 6d. one month, with buyers near. 
From the foregoing daily reports it will be seen that there 
has been a relapse from the firmness which the market 
showed some days ago, the market having now become 
comparatively quiet. No doubt trade was somewhat 
stimulated during the past two or three weeks on ac- 
count of the extra demand to meet the peculiar circum- 
stances of the Russian import tariff, but that demand has 
now apparently been satisfied. Much of the improve- 
ment that lately set in was undoubtedly due to the opera- 
tions of jobbing purchasers ; at the same time there has 
been a better demand for several special brands, the prices 
of which consequently became firmer, though the lower 
qualities have not been in such good request. Com- 
paratively small quantities of pig iron are being purchased 
on American and Canadian account, and the Continent is 
only buying to meet immediate requirements, while as 
regards the home trade, there is practically no change to 
report. The number of blast furnaces in actual operation 
is still 95, as against 114 at this time last year. Last 
week’s shipments of pig iron amounted to 12,731 tons, as 
compared with 11,151 tons in the preceding week, and 
14,347 tons in the corresponding week of 1883. They in- 
cluded 1460 tons to the United States, 243 tons to Canada, 








320 tons to Australia, &c., 380 tons to France, 185 tons to 
Italy, 1460 tons to Germany, 720 tons to Russia, 940 tons 
to Holland, 275 tons to Belgium, 150 tons to Spain and 
Portugal], 625 tons to China and Japan, and lesser quanti- 
ties to other countries. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood yesterday 
afternoon at 589,167 tons, as compared with 589,747 tons 
yesterday week, showing a decrease for the week of 580 
tons, 


Cross-River Communication at Glasgow.—The subject of 
affording increased facilities for crossing the Clyde within 
the bounds of the Harbour of Glasgow, and at some dis- 
tance west of Broomielaw Bridge, has long occupied the 
attention of the Statute Labour Committee of the Town 
Council, and latterly it has received consideration from 
the Clyde Navigation Trust. By way of bringing out the 
most feasible schemes for obtaining those facilities two 
public sittings have been held by a sub-committee of 
the first-named body. One of them was held several 
weeks since, and amongst the proposals then sub- 
mitted for consideration was one for a_ high-level 
bridge, by Mr. James Deas, engineer to the Clyde 
Trust ; and another was a proposed large ferry steamer 
having a platform that could be raised or lowered by hy- 
draulic power, so as to suit the varying level of the tide, 
the said platform being large enough to carry a number 
of loaded lorries or other vehicles. 'That scheme has long 
occupied the attention of Messrs. Wm. Simons and Co., 
shipbuilders and engineers, Renfrew. The second sitting 
of the Sub-Committee was held last Thursday, when at 
least half a dozen ingenious schemes were submitted, 
two of them being proposals for subways, the authors 
being Mr. Andrew M‘Ouie, mechanical engineer, and 
member of the Clyde Trust, and Mr. Alexander Simpson, 
C.E. Mr. R. Renny Watson, mechanical engineer, pro- 
posed a swing bridge, somewhat of the character of the 
low-level swing bridge over the Tyne at Newcastle; and 
without any knowledge of Mr. Watson’s scheme, one 
of a somewhat similar sort was proposed by Mr. 
Hall Blyth, of Blyth and Cunningham, civil engineers, 
Edinburgh. Mr. W. R. Kinipple, C.E., Greenock, had 
three different schemes; Mr. D. Miller, of Bell and 
Miller, civil engineers, Glasgow, described a high-level 
bridge scheme ; and Mr. Boothby, C.E., Kirkcaldy, sub- 
mitted a description of a lifting girder bridge of a very 
ingenious character. The interest attaching to the sub- 
ject is very great, and it will be some time before the 
question is settled, but there is certainly a very pressing 
need for something being done in the direction indicated. 


More Rapid Passayes of Clyde-Built Steamers.-—The last 
passage of the Allan Line steamer Parisian. from Liver- 
pool to Quebec, calling at Moville on Lock Foyle, was 
accomplished in seven days, and is said to be quite un- 
exampled in the record of passages to Quebec. The 
Oapaca, the last of three splendid steamers built for the 
new line established between Spain and Mexico by the 
Compania Mexicana Transatlantica, has just made 
the fastest run on record between Corunna and Havana, 
the whole distance having been steamed in ten days 
twenty hours. Both vessels were built by Messrs. R. 
Napier and Sons, Glasgow, and they are both of steel. 


A Heavy Herring Train.—The steam trawler Gipsy 
arrived at Aberdeen last Thursday morning from Balta 
Sound, Shetland Isles, with a large cargo of fresh herrings 
for the English markets, consigned by local buyers. The 
cargo, which weighed 46 tons, was despatched from Aber- 
deen in the course of the day by a special train, consisting 
of nineteen trucks. 


The Mineral Oil Trade ; New Seams of Shale.—Young’s 
Paraffin Light and Mineral Oil Company are preparing 
to develop a bituminous shale at Newliston, which is 
from 10 ft. to 12 ft. in thickness, the working of which 
will only cost about 3s. 6d. per ton. The whole seam is 
unusually rich in those ingredients which yield paraffin 
‘* scale” and ammonia, which are at present the only two 
products in the mineral oil trade that are really remunera- 
tive. The Lanark Mineral Oil and Candle Company are 
about to work a very valuable deposit of oil shale, well 
known as the Dunnet shale, which is about 5 ft. 10 in. 
thick, and is believed to extend over alarge area. It has 
been struck by boring on the Crosswoodhill estate. 


The Forestry Exhibition in Edinburgh.—Great prepara- 
tions have been in progress for some time with the view of 
making the. International Forestry Exhibition, which is 
to be opened in Edinburgh next week, a great success. 
Exhibits of great interest have arrived, or are arriving, 
from nearly all parts of the world. 





FOREIGN AND COLONIAL NOTES. 

Coal in France.—In 1863, the production of coal in 
France amounted to 10,575,719 tons. In 1873, the corre- 
sponding production was 17,485,786 tons, and in 1883, 
21,446,190 tons. The production has thus as nearly as 
possible doubled during the last twenty years. 


Steel Railsin Germany.—A contract for steel rails has 
just been let at Elberfeld at 6/. 9s. per ton. 


Spanish Iron Minerals.—It appears that the exports of 
iron minerals from Bilbao in the first quarter of this year 
amounted to 804,236 tons, as compared with 787,138 tons 
in the corresponding period of 1883. The increase thus 
indicated in the exports is somewhat remarkable in view 
of the general depression in metallurgical industry. 


New South Wales Railways and Tramways.—Some inte- 
resting information as to the tramways and railways of 
New South Wales has been given by the Attorney- 
General in the Legislative Council. In reply to Mr. Pid- 
dington the Attorney-General said that the expenditure 
in connexion with tramways in 1883 was 220,057/. 
The total expenditure on tramways in operation to the 





close of 1883, was 528,101/. The gross earnings were 
190,699/. ; the working expenditure, 167,276/., and the 
net earnings were 13,423/. The net earnings of the tram- 
ways for 1883, after deducting working expenses and 
interest on capital at 4 per cent., were ni/. In connexion 
with existing lines of railway during 1883 the gross earn- 
ings were 1,234,695/.; the working expenditure was 
1,187,852/. ; andthe net earnings were 745,843/., or equal 
to 4 per cent. upon the capital expended on reproductive 
lines. The interest payable on railway capital expended 
on open lines, for 1883, was 722,108/., or 4.29 per cent. 


Delagoa Bay Railway.—Major Macleado has been au- 
thorised to complete the survey of a proposed railway 
from Lorengo Marques to Pretoria. 


French General Transatlantic Company.—This company 
states in its report that its revenue for 1883 amounted to 
1,975,077/., showing a decline of 42,0597. as compared with 
1882. On the other hand, the working expenses of last 
year were 43,688/. more than in 1882. The amount ex- 
pended on capital account stood at the close of 1883 at 
3,667,512/. The net profit for 1883, after making sundry 
deductions for sinking fund, reserves, &c., was 114,786/. 
Of this sum, 112,000/. was applied to the payment of a 
dividend for the year at the rate of 7 percent. per annum. 


The Panama Canal.—The extraction of earth effected 
by the Panama Canal Company in April amounted to 
650,000 cubic metres. The corresponding extraction in 
March was 615,000 cubic metres. The aggregate extrac- 
tion effected to the close of April, 1884, was 5,239,190 
cubic metres. 


Canadian Railways.—The agents at the various stations 
on the Grand Trunk Railway from Canada have been 
officially notified that as from May 1, 1884, the Welland 
Railway became part of the Grand Trunk system. 
Canadian Pacific Railroad officials report a rapid settle- 
ment of that company’s lands this spring, 60,000 acres 
having been disposed of at an average of 3.50 dols. per 
acre. Canadians and Englishmen were the chief buyers, 
but many emigrants from Holland are also stated to have 
purchased freely. Mr. J. Worthington has retired from 
the management of the construction on the eastern 
division of the Canadian Pacific Railway ; he is succeeded 
by Mr. Abbott. 








Tue AMSTERDAM ExuipiTion.—The Lord Mayor will 
distribute the medals to the successful British exhibitors 
of the late Amsterdam Exhibition, at the Mansion House, 
on Monday the 30th instant, at 3 o’clock. 





THE INSTITUTION OF PATENT AGENTS.—In our article on 
the Institute of Patent Agents last week, ‘‘ Local Hearing 
of the Patents Act 1883” should read, ‘* Legal Bearing of 
the Patents Act 1883, by Mr. A. V. Newton. 


Cana Inon Works.-—-The Canal Iron Works at Mill- 
wall, London, E., is about to be closed. It is one of the 
oldest marine engines works in London (Maudslay and 
Co. being the first), and was established by Seawards, sixty 
years ago. The Seawards originated many improvements 
in marine engines, which afterwards became universally 
adopted, such as the oscillating paddle engine, the (Gorgon) 
direct-acting engine, tubular surface condensers, the 
return tube-boiler, telescope funnel, improved slides and 
cam-motion gear, hydraulic lifting gear for propellers, 
and many others. here are amongst the tools at the 
Canal Iron Works some well deserving of attention. Here 
was originated Seaward’s three-mast hoisting ‘‘ sheers” 
with the travelling back leg, a modern example of which, 
100 ft. high, in iron, stands now on the wharf. An 
interesting tool, also, is the very large vertical boring 
machine for largest size cylinders, upon which Seaward 
spent 5000/7. There is also a large vertical slotting ma- 
chine with stroke up to 5 ft. 2 in., a wonderfully 
powerful and compact machine especially useful for large 
forge work. The extensive collection of screwing tackle 
must not be overlooked, it is probably unequalled, and 
extends up to 8 in. in diameter, There is a peculiar erect- 
ing shop roof, which, wonderful in its day, will still repay 
examination. 





THE INSTITUTION OF Civi~t ENGINEERS.—It has been 
the practice for some years to print at least two lists of 
members annually, one corrected to the 2nd of January, 
the date of the foundation of the Society, the other to 
the 3rd of June, the anniversary of its incorporation by 
Royal Charter. According to a list recently issued, it 
appears that there are now on the books 1438 memters, 
1864 associate members, 510 associates, 21 honorary 
members, and 777 students, together 4610 of all classes. 
On Thursday in last week the Council and officers enter- 
tained the President, Sir J. W. Bazalgette, C.B., at 
dinner at the Albion, Aldersgate-street, the other guests 
being Mr. F. Collingwood, M.Inst.C.E., one of the engi- 
neers of the East River Bridge, New York, and Colonel 
Gzowski, M.Inst.C.E., A.D.C. to the Queen. The chair 
was occupied by Sir Frederick Bramwell, the senior vice- 
president, the vice-chair by Mr. Woods. There were 
also present Mr. Fowler, Sir Charles Hutton Gregory, 
K.C.M.G., Mr. Hawksley, Mr. Harrison, Mr. Bateman, 
Mr. Barlow, Mr. Abernethy, and Mr. Brunlees, past 

residents; Mr. Bruce, vice-president; Mr. Berkeley, 

r. Pole, Mr. Hayter, Mr. Giles, M.P., Sir R. Raw- 
linson, C.B., Mr. Cowper, Sir James N. Douglass, 
Mr. B. Baker, Mr. Barry, Sir Edward Reed, K.C.B., 
M.P., Mr. Preece, Mr. C. Douglas Fox, members of 
council ; Mr. H. M. Brunel, auditor; and Mr. Radcliffe, 
solicitor ; with Messrs. Crampton, Lewis, and Shelford, 
members of the Committee of Management of the Bene- 
volent Fund, and Mr. Hargrove, solicitor; and Mr, 
James Forrest, secretary of the Institution, 
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PARIS METROPOLITAN RAILWAY SCHEMES. 


(For Description, see Page 574). 
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Advertisements intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obvained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 

The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 

r. The illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
 egone paper copies, which they can have by paying the difference 


_—_——. as indicated below. 

he rates for subscriptions to ENGINEERING from abroad are : 

1l. 16s, Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, ser nat 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
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COAL AND IRON IN 1883. 

TuE depressed state of the coal and iron indus- 
tries, and the gloomy outlook for the immediate 
future, lend an additional interest to the retrospec- 
tive view of their conditions during the previous 
year, which is to be gathered from the carefully 
drawn reports issued by the British Iron Trade 
Association. The question whether our trade is 
slipping away, and is being appropriated by the 
foreigner, is one which forces itself to the front at a 
time when prices are unprecedentedly low, and 
orders are scarce, and when many are ready to jump 
to this easy solution at every commercial lull. But 
the official statistics scarcely bear out the depressing 
assumption. All over the world the iron trade is in 





a more or less lethargic condition, and we only share 
in the general quietude. Itis true that countries in 
which manufacturers are protected by an army of 
tax gatherers at the frontier, do not suffer so much 
as we, and until their industrial resources have 
overtaken their wants they are scarcely likely to do 
so. But yet even with this advantage, we read of 
furnaces and converters being out of work in many 
lands besides our own, with prices steadily falling, 
and it is only in exceptional cases that the increase 
of production is more than nominal. 

The records of the British Iron Trade Association 
show that the quantity of pig iron made in the 
United Kingdom in 1883 was 8,490,224 tons, which 
is a decrease of 3063 tons on the production of 1882. 
This is the first decrease of production that has 
occurred since 1879, when the make of pig iron fell 
290,566 tons below that of 1878. In 1880, however, 
the make rose to 1,712,399 tons, or 28.4 per cent. 
above that of 1879 ; in 1881 it was 655,631 tons, or 
8.4 percent. in excess of 1880; and in 1882 the excess 
production was 115,923 tons, or 1.3 per cent. above 
that of 1881. An official return from the United 
States shows that in that country the make of pig 
iron in 1883 was 27,813 tons under that of 1882, 
the exact figures being 4,623,323 tons in 1882 and 
4,595,510 tons in 1883. In Germany, on the other 
hand, the official returns show an increased pro- 
duction of pig iron to the extent of 209,831 tons in 
1883, when the total make was 3,380,788 tons, 
against 3,170,957 tons in 1882. On an average of 
the three chief iron-producing countries of the 
world, therefore, the make of pig iron in 1883 has 
been only 78,955 tons over that of the previous year. 
This is the smallest annual advance that has taken 
place for a number of years. 

The stocks of pig iron at December 31, 1883, 
were equal to 20.1 per cent., or 10.4 week’s con- 
sumption of that year, against 18.2 per cent., or 
9.4 weeks of the consumption of 1882, and 21.2 per 
cent., or 11 weeks of the consumption of 1881, as 
represented by the stocks on the 31st of December 
of each of theseyears. On the first day of this year 
there were, in the United Kingdom, 506 blast fur- 
naces at work and 398 out of use, the total being 
904. During the previous twelve months fifty went 
out of blast, and at the end of the year there was a 
smaller number at work than at anytime since 
1874, with the exceptions of 1878 and 1879. But 
though the number of furnaces has decreased their 
average production has rapidly risen. In 1870 it 
was 8979 tons; in 1875, 10,119 tons; in 1880, 
13,087 tons ; and in 1883, 15,752 tons. 

Tron ore is now raised in twenty-one different 
States in America, the total production in the 
census year (1880) being 7,061,000 tons, of which 
1,834,000 tons were raised in Michigan, 1,820,000 
tons in Pennsylvania, and 1,239,000 tons in New 
York. The production of pig iron in the United 


rd| States during 1883 is returned by the American 


Iron and Steel Association at 5,146,972 net tons 
of 2000 lb. each. This is a decrease of 31,150 
tons on the previous year. The production of 
pig iron has steadily increased in the United 
States from year to year since 1876. In that year, 
however, the make was 173,245 tons less than in the 
preceding year, which, in its turn, showed a de- 
crease of 422,832 tons on 1874. Within these two 
years therefore the production of pig iron in the 
United States showed a decrease to the extent of 
596,077 tons. In 1870, again, the’production of pig 
iron was 51,641 tons less than in 1869, and in 1865 
it was 204,414 tons less than in 1864. A decrease 
in the United States production of pig iron, there- 
fore, although exceptional, is not a fact quite with- 
out parallel in the history of that country. 

During 1883 pig iron was made in twenty-eight 
states and territories. Pennsylvania produced 
2,638,891 tons, or 55 per cent. of the whole make 
of the country. Next came Ohio with 679,643 tons, 
and New York with 331,964tons. Of the total 683 
furnaces, 307 were in blast and 376 out of blast, 
on January 1, 1884. The average number of fur- 
naces in operation appears to have been about 353, 
which, divided into the production of pig iron, 
corresponds to an average output of 13,000 net tons 
per furnace. In Pennsylvania the average out- 
put per furnace comes out over 16,000 tons. In 
Michigan, where the iron is exclusively charcoal pig, 
the average production was 13,300 tons; while in 
Ohio 14 charcoal furnaces only produced an average 
of 2900 tons. The best average practice in the 
country is that of the Pennsylvania blast furnaces 
using bituminous coal and coke. From 44 such 
furnaces the aggregate output was 1,184,000 tons 





of pig iron, representing an average make of about 
26,800 net, or 24,000 gross tons per furnace. In 
the United Kingdom the highest average output 
of pig iron per furnace was obtained in 1883 in the 
Cleveland district, where 118 furnaces produced 
2,760,740 tons, being an average of 28,396 tons per 
furnace. 

The total stocks of all kinds of pig iron unsold at 
the close of 1883 was 533,800 tons against 592,020 
tons at the beginning of July, and 429,694 tons at 
January 1. Although the stock was greater than 
at the end of the preceding year, yet it was less 
than at the close of any one of the five years ending 
with 1878. 

The quantity of Bessemer steel ingots produced 
in the United States in 1883 was 1,654,627 net tons, 
against 1,696,450 tons in 1882, showing a decrease 
of 41,823 tons. This is the first decrease that has 
occurred in the history of the Bessemer steel 
industry in the United States. The quantity of 
steel rails was 1,243,925 net tons against 1,334,349 
tons in 1882, showing a decrease of 80,424 tons. 
In 1883 a much larger proportion of the ingots pro- 
duced passed into miscellaneous steel products 
than in 1882. These figures for 1882 do not 
include 103,806 tons of Bessemer rails rolled in iron 
rolling mills, chiefly from imported steel blooms, 
nor 22,765 tons of open hearth steel rails ; thus the 
total production of 1882 was 1,460,920 tons. 

Excluding the plates the decreased importations 
of iron of all kinds at New York, was 198,152 tons, 
while the decrease in the imports of steel reached 
121,673 tons, the aggregate decrease in the two 
being 321,825 tons. 

The production of iron ores in the German 
Empire, including Luxembourg, increased from 
7,238,640 tons in 1880 to 7,573,772 tons in 1881, 
and to 8,263,250 tons in 1882. The total consump- 
tion, including imports and excluding exports, was 
7,427,432 tons, with the resulting production of 
3,380,806 tons of pig iron. The average consump- 
tion of ore per ton of pig produced, was therefore 
2.2 tons, against an average of 2.07 tons in the 
United States, and 2.51 tons for the United King- 
dom. The greatest increase took place in pig for 
the basic process, amounting to 311,485 tons, while 
Bessemer iron suffered a decrease of 237,745 tons. 
The exports of pig iron amounted to 259,014 tons, 
and the imports to 274,821 tons. Out of the total 
number of 316 blast furnaces 261 were in work, 
with an average annual production of 12,570 tons. 
The number of furnaces in existence and at work 
in Great Britain, the United States, and Germany 
is shown by the following table : 











Number of Blast 
Furnaces. 
Total 
Countries. ae Furnaces. 

a Out of 

Active. Blast. 
Great Britain (1883) .. .. 539 373 912 
nited States (1883) a a 307 376 683 
Germany (1882) .. a + 261 55 316 
1107 804 1911 








In the manufactured iron trade there were in 1882 
in the German Empire, including Luxembourg, 
355 works against 345 in 1881. The number of 
puddling furnaces was 2290, of which 1849 were in 
operation, against 2233 and 1710 respectively the 
previous year. Of fineries there were 205 in ex- 
istence, and 153 in operation in 1882, against 216 
and 161 respectively in 1881. Of heating furnaces 
there were 1305 erected in 1882, and 1002 at work, 
against 1252 and 939 in 1881. The number of re- 
heating furnaces is stated at 607 in existence and 
526 in operation. 

The production of steel of all kinds in Germany 
in 1882 was 1,074,806 tons, being an increase of 
177,447 tons on the output of the previous year, 
the chief items of increase being wire 65,388 tons, 
and sleepers 11,431 tons. The number of works 
engaged in this manufacture in each of the three 
years ending with 1882 was as under : 


Number of Bessemer 
Converters. 





Number of Open- 

Hearth Furnaces. 
Number 

Years. (f Works.|— 





| In | _ At | In At 
|Existence., Work. | Existence. | Work. 





1880 
1881 
1882 





| 
ce | 43 | 44 30 
69 61 48 29 
| 77 60 6 | 41 
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The foundry trade of Germany hasgreatly extended 
during the last few years. Between 1880 and 1882 
the quantity of iron consumed in the manufacture 
of castings advanced from a total of 583,351 tons to 
725,127 tons, being an increase of 141,776 tons or 
24 per cent., of which 139,504 tons were home- 
made iron. This clearly establishes the fact that 
the German ironfounders are becoming less de- 
pendent upon foreign supplies of foundry iron than 
they formerly were. The imports of iron and steel 
manufactured in Germany during 1883 were only 
43,075 tons, while the exports reached 788,614 tons, 
of which 176,177 tons were railroad iron. The 
following is a summary of the imports into and ex- 
ports from Germany in each of the last two years : 








Description. Imports. Exports. 
sd agg, } asa, | ages. | 1882, 
tons. | tons. tons. tons. 
Cast iron os -.| 283,992 | 291,741 351,517 279,444 
Manufactured iron .. 43,075 | 41,470 | 788,614 787,150 
Machinery, &c. 34,081 31,219 92,374 84,799 
| 361,148 | 364,430 1,232,505 [1,151,393 





The importations of iron ore into France during 
1883 exceeded those of the previous year by 
171,307 tons, while the exports were 16,037 tons 
less. The production of pig iron was 2,067,387 
tons, being an increase of 28,320 tons on the pre- 
vious year, of which 19,154 tons were forge pig and 
9166 foundry pig. The production of finished iron 
during the year amounted tc 968,000 tons, being a 
decrease of 104,953 tons. The amount of steel 
turned out was greater by 50,807 tons than in the 
preceding year, the increase being entirely in Bes- 
semer steel rails and plates, all other kinds showing 
a falling-off. The imports of iron were 444,674 
tons against 471,859 tons in the preceding year, and 
the exports 9810 tons against 12,390 tons. 

The production of pig iron in Belgium during 
1883 was 770,669 tons, against a total of 717,000 
tons produced in the previous year. The increase of 
1883 was therefore 53,669 tons, compared with an 
increase of 93,000 tons in 1882 on the production of 
1881. The total make of pig iron in 1883 was made 
up of the following proportions of foundry, forge, 
and Bessemer and basic pig respectively. 


Tons. 

Foundry iron 61,397 
orge iron ... oe See 564,§ 

Bessemer and basic iron... 144,029 

770,329 


The production, importation, exportation, and 
consumption of pig iron in 1883, compared with 
1882, appear in the following figures : 





| 








7 Pp 7 . 
Years. ag | Imports. | Exports. “~~ 
| 
tons. | tons. tons. | tons. 
1882... 717,000 | 183,818 24,185 | 876,633 
1883... 770,669 | 173,136 12,744 | 931,061 





Showing an increased consumption in 1883 of 
54,528 tons. The production of manufactured or 
wrought iron in 1883 was 478,023 tons, against 
500,000 tons in the previous year, the decrease thus 
amounting to 21,977 tons. The turnout is not only 
less than that of 1882, but also of 1880 and 1881. 
The steel ingots are officially put down at 177,766 
tons, or 7766 tons above the make of the previous 
year. 

The following is a statement of the imports and 
exports of iron : 





| | 
| | Left for 








| Produc- | | | Home 
Years. ai Imports. | Exports. | Consump- 
| tion. 
| tons, tons. | tons. | tons. 
1882... 500,000 | 18,332 297,655 220,677 
1883... 478,023 | 16,181 | | 191,849 


302,355 | 
H | 





The quantity of manufactured iron left for home 
consumption would thus appear to have been only 
3 per. cent. of the production of the country in 
1883. 

The latest statistics of the iron production of 
Austria are those relating to 1882, in which year 
902,510 tons of iron ore were produced, against 
618,963 tons in 1881, being an increase of 45 per 
cent. The imports of iron for the same year 
were 11,560 tons and the exports 39,777 tons, 


so that the total quantity of iron consumed in the 
country was 874,293 tons, which is equal to an 
average consumption of just two tons of ore per 
ton of iron produced. The make of pig iron in 
1882 was 435,478 tons, against a production of 
379,639 tons in 1881, showing an increase of 55,739 
tons. The imports of pig iron in 1882 was 92,923 
tons, and the exports 5743 tons. The home con- 
sumption would therefore be 522,658 tons. The 
production of Bessemer steel ingots is estimated 
at 160,000 tons, of which 100,000 tons would be 
converted into rails. 

The returns from Russia are not later than the 
year 1881. In that year and the previous one the 
production and importation of pig iron were as 
follows : 





1880. 1881. 

tons. tons. 
Production 462,027 441,285 
Imports 242,244 226,494 

704,271 667,779 


showing a decreased consumption of 36,492 tons in 
1881. The production of manufactured iron in the 
same two years was 288,512 tons and 321,678 tons, 
the chief items of increase being plates, wire, and 
forgings. The number of furnaces at work in 1881 
was: Puddling furnaces, 461; reheating furnaces, 
538; bloomaries, 634. The make of Bessemer and 
Siemens-Martin steel in Russia during 1881, was 
285,082 tons, against 295,568 tons in the previous 
year. The steel rails amounted to 203,303 tons, 
showing an increase of 5115 tons, which is less than 
has taken place for several years. 

In 1883 there were shipped from Bilbao 3,378,234 
tons of iron ore, of which 71 per cent. came to 
England, 13 per cent. to Germany, and 14 per cent. 
to France. The previous year showed a total which 
was larger by 314,308 tons. In Sweden the pro- 
duction of iron ore was 878,637 tons in 1882 against 
812,900 in the previous year. The pig iron 
amounted 391,000 tons against 426,000 tons in 
1881, there being 185 blast furnaces at work for an 
aggregate of 40,157 days. Of bar ironand rods the 
make was 254,300 tons, or an increase of 11,900 
tons over the previous year. The production of 
steel by the Bessemer process reached a total of 
46,603 tons, against 38,500 in 1881, the average 
output per converter being 1553 tons. About 50 
per cent. of the bars and rods were exported to 
England. 

The production of coal in the United Kingdom 
in 1883 was 163,737,327 tons, against a total output 
of 156,499,977 tons in the preceding year. This is 
an increase of 7,237,350 tons, or 4.6 per cent. on 
the production of 1882. The total production of 
coal in 1882 exceeded by 2,315,677 tons the output 
of 1881, and 9,530,568 the output of 1880. Within 
the last three years, therefore, the production of 
coal in the United Kingdom has increased to the 
extent of 16,767,918 tons. It is interesting to note 
that the amount of increase is within four million 
tons of the whole coai output of France, is approxi- 
mately the same as that of Belgium, and is more 
than equal to the whole annual production of this 
kingdom previous to 1810. The total number of 
mines of all kinds in operation in 1883 was 3707 
against 3814 in the previous year, concurrently with 
an increase of 7,237,350 tons in the quantity of coal 
produced. The total number of hands employed in 
1883 was 514,933, against a total of 503,987 for 
1882. This corresponds toa production of 346 tons 
per man in 1883, and of 339 tons per man in 1882. 
The number of lives lost by accidents in mines in 
1883 was 1054, and in 1882, 1126 ; the latter year 
was, therefore, more satisfactory than its prede- 
cessor. 





PRIVATE BILL LEGISLATION. 

THE case of the Manchester, Sheffield, and Lin- 
colnshire Railway, Chester to Connah’s Quay, was 
commenced after the Stockton Carrs Bill, to 
which we shall refer hereafter, was disposed 
of. By this Bill, powers are sought to construct, 
at a cost of about 161,0001., a railway about 
seven miles long, from the Cheshire Lines Com- 
mittee Railway, of which the promoters are joint 
owners with the Midland and Great Northern 
Companies at Chester, to the Wrexham, Mold, and 
Connah’s Quay Company’s authorised line of Con- 
nah’s Quay, the objects being to providea fresh and 
competitive route between the salt district of Che- 
shire and coalfields of North Wales, and also to con- 
nect this former system of railways with the port 
of Connah’s Quay, which is situated on the south 








bank of the River Dee, about seven miles below 
Chester. Powers are taken in the Bill to subscribe 
50,000/. towards the construction of the wharves, 
sidings, &c., authorised by the latter company’s 
Act of 1882. The carrying out of these works is 
confidently expected by the promoters to result in 
a great decrease in the rates of carriage of salt to 
the chemical works at Connah’s Quay, and of the 
coal from Wrexham and neighbourhood to Man- 
chester and other places, which would stimulate 
trade throughout the districts affected. 

The quantity of salt used in the above works 
amounts to 50,000 tons annually, and the rate by 
the circuitous route vid Crewe from Northwich, is 
3s. 4d., which is ls. higher than that by ship from 
Weston Point on the Mersey, and 8d. more than 
what is considered reasonable, should the proposed 
line be made. The rate for coal slack, of which 
300,000 tons are made in the Wrexham district, to 
Manchester, is 4s. 10d., which practically closes the 
market against that material; the rate for slack to 
Wolverhampton conveyed a similar distance, wholly 
in the hands of the Great Western Company, being 
but 3s. 2d. During the inquiry upon the present 
Bill before the Committee in the Commons, the rate 
for finished goods from the Alkali Company, 
Ccnnah’s Quay, to Saltney was reduced by the 
North-Western Company from 6s. 8d. to 2s. 6d. ; 
it is therefore argued that if the mere threat of com- 
petition produces such an effect, how much greater 
would be the reduction in rates should the means 
of competition which the proposed line would afford, 
become available. 

The Wrexham, Mold, and Connah’s Quay Com- 
pany, in 1883, carried over their railways, 641,000 
tons of goods, of which 475,000 tons were coal ; 
they have two small docks and a considerable extent 
of wharfage on the Dee at Connah’s Quay, and the 
imports there in the same year, amounted to 
100,000 tons. It is desirable to get the salt there 
cheaply, because it would form the return cargo for 
Norwegian vessels which bring timber to that port, 
and which now have to go to the Mersey for salt, en- 
tailing a useless and expensive voyage of some forty 
miles ; last year twenty-nine of the vessels, taking 
away 7000 tons of salt, were subjected to that 
inconvenience. 

The chief opposition is from the Great Western 
and the London and North-Western Railway Com- 
panies. The former object to the construction of 
the proposed swing bridge over the Dee, which 
they allege will seriously injure the navigation of 
that river at and above its site, and therefore destroy 
the port of Saltney, near Chester, where they ship 
a large quantity of coal and other goods carried over 
the railways of their system. The latter company 
consider that even with the benefits of competition, 
the traftic using this line would never justify such 
a large expenditure of money, and that such a 
scheme should not be sanctioned until the route 
from the Cheshire Lines system to North Wales vid 
Nuckle Trafford Junction, and their line through 
Chester to Connah’s Quay, had been made use of, 
that junction having been put in for the express 
purpose of accommodating the traffic in question, by 
shortening the distance between Northwich and 
Chester something like ten miles. The whole 
engineering interest in the case centres in the pro- 
posed swing bridge, and doubtless upon this part of 
the question the success of the project depends. 

Mr. Abernethy, one of the engineers of the 
scheme, stated that being well acquainted with the 
state of things on the Dee, he had fixed upon 
the site of the bridge as being the very best for the 
purpose that could be selected; the reach of 
the river was straight, the current ran true, and the 
bridge could be seen for some distance both above 


rand below. The bridge would consist of six spans, 


two of 100ft. and two of 70 ft. fixed spans, and 
two opening spans of 100 ft. each, the headway of 
all being 30 ft. at low water and 15 ft. at high 
water. The estimated cost of the whole structure 
was 60,000/. In connexion with the bridge it was 
now proposed to remove the groynes originally 
formed on the south side for the purpose of train- 
ing the channel, but which in fact had a detrimental 
effect upon it, as they gave the river an unequal 
section, which caused unequal currents resulting in 
scour in some places and the formation of sand- 
banks in others. Two groynes above, and a like 
number below, the bridge would be removed, and 
between them a fixed slope pitched as far as mean 
tide level would be formed, extending 400 yards on 
each side of the bridge, and in future if any shoals 
were formed within these distances the railway com- 
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pany would be bound to remove them. The same 
sectional area will be given through the bridge as 


now exists above its site, amounting to about 6476 | § 


square feet, as compared with 3074 square feet 
at Saltney and 1917 square feet at Chester. The 
close boarding of the centre pier would not be con- 
tinued below high water, and the pilework below 
that level would be open and thus allow of the free 
flow of the current, and prevent the formation of 
sandbanks due to the obstruction which would have 
been caused should a close planked structure, as at 
first designed, have been erected. With all these 
improvements and subsidiary works now introduced, 
this structure loses much of the formidable aspect 
presented to the opponents during the discussion 
upon the measure in the Commons, and it will now 
remain to be seen what defects have still to be 
remedied, and what further objections are yet to 
be urged against it. Much credit is due to the 
promoters for the readiness with which they applied 
themselves to strengthen the weak points of their 
case, as brought out in the examination of {their 
opponents’ witnesses. 

In the House of Commons, the Thames Crossings 
Committee continued its work. In the case of the 
duplex bridge, Mr. Bell, the engineer of the scheme, 
stated that the estimate for the works of the bridge 
and approaches was 280,000l., and 70,000/. was 
taken as the cost of the land. In consultation with 
Mr. Shelford he had modified the design, as shown 
on the Parliamentary plans, by throwing into one 
span of 210 ft., the two shore spans of 100 ft. on 
each side; he had also improved the gradients, both 
on the bridge and its approaches ; he said there 
would be no difficulty in enlarging the opening 
spans from 50 ft. to 60 ft., so as to include the 
widest vessels now frequenting this part of the 
river, and the additional cost of these alterations 
would not cause the amount of his deposited 
estimate to be exceeded. In order to provide an 
efficient approach to the bridge it would be neces- 
sary to remove three schooners and six barges from 
the tiers in the immediate neighbourhood, but as 
these could easily be accommodated lower down, no 
inconvenience would result. 

This witness was cross-examined at some length as 
to the difficulties which would be experienced in 
getting steamers into the opening spans, but he ad- 
hered to his statement that any trouble which might 
arise would be easily overcome with the aid of their 
own steam power, and of the hydraulic capstans and 
other appliances which it was intended to provide 
on the bridge. 

Mr. Brunlees generally approved of the project, 
as it was free from the objection of bad gradients, 
which was inseparable from a high-level bridge or a 
subway, and which the proposed hoists did not 
entirely remove. He considered the public advan- 
tage would be very great, and that the shipping 
interest would not be damaged to any material 
extent. As to passing through the bridge, he saw no 
more difficulty in making it either from the up or 
down side, than there is now in entering any dock 
in the river, or in fact anywhere else. The diffi- 
culty in making the bridge ought in fact to be less, 
because in docks ships have to enter athwart the 
current, here they would with the current. To this 
statement the chairman appeared to take exception, 
and in reference to this point we cannot do better 
than reproduce the evidence, as it would be quite 
spoilt by any contraction. 


Chairman: You have expressed an opinion that the 
vessel could take these openings precisely in the same way 
and with the same ease that she enters a dock ?—Yes. 

Are the conditions the same?—Yes, very much the 
same, 

Can you quote me any dock out of which there is a tidal 
current or a current of three miles an hour? do you know 
any dock in England, or in the world, out of which there 
is a current of sn miles an hour running ?—Yes, in the 
river at Lynn. 

I am talking of a dock; is there pa dock out of the 
entrance of which a current of three miles an hour runs? 
—I am not aware of any current out of any dock except- 
ing what is let out by the sluices. 
¥ hen the conditions must be absolutely different ?— 

es, 

Yet you have told this Committee that the conditions 
are the same ?—No, the conditions are different and yet 
they are the same. 

Then in what respect are they the same; surely a 
vessel taking a narrow entrance with a tide of three miles 
an hour under her, is in a very different condition from a 
vessel taking an entrance where there is dead water? 
—I take it that in that case there would be a dolphin. 

We will have nothing to do with dolphins, or anything 
else if you please. You gave evidence before this Com- 
mittee that the conditions of a vessel taking these narrow 
openings were the same as a vessel enteringadock. I 








wish you to tell me what dock is under the same condi- 
tions as these openings ?—You see the evidence which I 
gave amounted to this: I said that in my view, in fact 
olphins would be erected at each end of the bridge, and 
leading up to that you will remember that I stated that 
I had dolphins to lead into the dock at Avonmouth. 

You stated broadly to the Committee, that the condi- 
tions under which a vessel would take these openings 
are the same as a vessel would encounter in entering a 
dock, I wish you to support that statement by telling me 
out of what dock a current of three miles an hour, or any 
number of miles an hour runs ?— No such thing can happen 
to a dock. 

I am well aware of that, therefore I think your 
evidence must have been mistaken to that extent ?—No, 
to meet that case, the vessel would have a tug to take her 
into the dock, and a vessel would require a tug here. 

Your evidence was distinctly that the conditions were 
the same.—Yes, but a tug would be required to take a 
vessel through this bridge. 

Then you think there must always be a tug?” —Yes. 

But even supposing there were a tug the conditions are 
not the same, because in one case the vessel has a tide of 
three miles an hour under her, and in the other case she 
would have none. —But in the one case she would have a 
tide athwart her in going into the dock, the tide would be 
athwart the vessel entering the dock, whereas in this case 
it would be straight, and therefore I said that it would in 
my opinion be easier for her to enter this bridge than 
to enter a dock with a current athwart. 

But the conditions then would not be the same. You 
are of course aware that there is usually, I think in all 
cases, a tidal basin into which a vessel first enters before 
she enters a dock ?—In some cases, not always. 

Almost in all cases, is there not, at any rate where there 
is a natural current?—I have ‘not had to do with any 
tidal cases. 

Can you quote any case in which there is a dock gate 
at right angles to a current of three miles an hour, across 
which a vessel is required to go ?—Yes, I think that would 
be the case at Avonmouth. 

Have you no tidal entrance at Avonmouth ; is theré no 
dead water before you enter the harbour ?—No, nothing 
until you come to the lock. 

Is the tide running sharp past it; with a sharp current 
past it ?—Yes, the tide is running in this way (describing it 
ona piece of paper). The Avon comes in that way into the 
dock ; the dock is there, and the vessels have to come up 
the Avon here, in a very considerable current and make 
their way into that dock. 

But that is under quite different condition from this case, 
is it not ?—I am reminded of St. Katherine’s Dock, which 
is entered direct from the river. 

There is dead water there ?—It is just on the river. (It 
was pointed out on the map.) 

Then they enter at the side there in dead water? here 
you are in the middle current.—There you see you have 
the current of water and the vessel is entering. 

But they only enter at high water ?— Yes. 

Mr. Charles Wilson: Do you know the River Hull at 
Hull ?—I do. 

That is a case in point, is it not? There the tide runs 
into the Humber at right angles ?—Yes ; that is the case 
at Lynn ; there is an entrance to the river, and the gates 
are opened. 

Mr. Tatton Egerton : Is it not the fact that vessels can 
only dock at Lynn for about ten minutes 7—Yes. 

And if they come up before or after that they have to 
be moored off and wait there twenty minutes, and it is 
absolutely dangerous to attempt to go in except at dead 
slack water ?—That is so. 

Chairman : Then it is a case in point ?—Yes. 

The witness withdrew. : 


Mr. E. Woods considered that the project was a 
fair solution of the problem before the Committee, 
that the site of the bridge was well chosen, and that 
the good gradients of the approaches made the 
scheme far superior to that of the subway, even 
with the addition of lifts, but he admitted that, 
looking at the question from a navigation point of 
view, the subway would be the least objectionable, 
and a single opening bridge superior to one on the 
duplex system, while, as regards the land tratlic, a 
low-level fixed bridge would of course be the best. 
He suggested that the opening spans of the bridge 
should be widened to 60ft., and the length of the 
lock between them should be increased 25ft., in 
order to allow of greater space in which to pull up 
the long vessels when entering it. 

Mr. Rich stated that he was amember of the firm 
of Eastons and Anderson, mechanical engineers, 
and had: gone very fully into the question of the 
hydraulic apparatus requisite for the efticient work- 
ing of the bridge; he had ascertained what would 
be the power necessary, and had made an estimate 
of the cost. He considered that four sets of three- 
cylinder hydraulic engines, two sets in duplicate for 
each bridge, to be necessary ; each set to be capable 
of opening the bridge to which it applied, in forty 
secouds. He proposed to provide ten sets of 
hydraulic capstans, four on the centre piers and 
three on each side pier, each capstan to be double- 
powered and capable of pulling six tons 50 ft. a 
minute, or three tons at double that speed. The 
estimated cost of the whole hydraulic apparatus, 
including that for locking the bridges, was 20,0001. 








To this must be added the cost of the electric 
lighting apparatus and the necessary buildings, 
which amounts to 40001. ; the estimated annual cost 
of the stores, coal, and oil, for the hydraulic 
machinery, and of the carbons and stores for the 
electric light was 1600/., and the maintenance of 
the machinery for working and lighting amounted 
also to 1600/. 

The capstans would havea barrel of two diameters 
serving for the two different powers; each would 
be fitted with a brake gear, so that a rope wound 
round it could have a strain put upon it whilst it 
was being drawn away from the capstan. In that 
way the speed of a ship might be reduced rapidly 
should it arrive in the dock with greater speed than 
was desirable ; for instance, should a vessel of 2000 
tons be driving with the tide at the rate of 24 miles 
an hour, and through carelessness her engines be 
not reversed, she could be brought up by two 
capstans with their brake gear alone in 35 ft., and 
if driving at three miles an hour in 50 ft. He 
had also considered the time which, as a rule, might 
be occupied in passing ships through the bridge, 
and he had come to the conclusion that if the speed 
of the traftic be taken at 2} miles an hour, and 
that of the road traffic at three miles an hour, the 
cycle of operations would take 12 minutes, and 
if the road traffic speed be but two miles an hour 
the time would then be 14} minutes ; the ship in the 
first case would be delayed five minutes, and in the 
latter 6} minutes in the passage up the river. 

In answer to a question in cross-examination as 
to the possible effect of a ship of 2000 tons striking 
the bridge when moving at the rate of 2} miles 
an hour, he said that the momentum or power 
stored up in her would be 425 foot-tons, arrived at 
in this way : 2000 tons multiplied by the velocity 
in feet per second (3.7), squared and divided by twice 
gravity. But he denied that such a force could be 
conveyed to the bridge, because the masts and 
yards, which were the only parts which could touch 
the bridge, would give way before communicating 
anything but a small amount of that force. It may 
be interesting to recall the calculation made by Dr. 
Pole when giving evidence before the Commis- 
sioners inquiring into the Tay Bridge disaster, in 
support of Sir Thomas Bouch’s theory that the 
accident occurred through some of the carriages 
being blown off the line, and thus coming into con- 
tact with the girders communicated such ashock to 
the piers as to cause them to give way. He stated 
on that occasion that the stored-up power in two 
carriages, weighing 15 tons together, moving at the 
rate of 25 miles an hour, amounted to 320 tons, 
and if they struck the bridge and were brought 
to a state of rest in one foot, the blow would 
be equal to 320 tons, andso relatively less if a 
longer distance was passed over by them before 
coming to rest. Exactly the same calculation has 
been made by Mr. Rich, and therefore it is easy 
to conceive, that under the circumstances of a ship 
breaking away or the engines being turned astern 
instead of ahead, the bridge might be struck, the 
locking gear disarranged, the bridge opened, and a 
crowd precipitated in the river. 

Several pilots and others connected with the 
navigation were called and gave evidence as to the 
character of the traftic at the site of the bridge, and 
the methods usually adopted for bringing ships to 
their berths, which appears to be, to swing them 
at Wapping, or failing there to do so, at the St. 
Katherine’s Dock buoy ; thence they are dropped 
up stern foremost and their course is kept by drag- 
ging the anchor along the bed of the river; they 
would thus approach the bridge at a low rate of 
speed compared to that of the tide. These wit- 
nesses spoke very strongly of the crowded state of 
the pool and the disorderly conduct of the traftic 
there, which the Board of Conservancy seemed 
powerless to remedy; and some suggested that it 
would be advisable for the larger boats to be taken 
into the docks and thus avoid altogether the 
difficulties of the bridge, and the other obstructions 
to the navigation at this part of the river, but all 
were of opinion that the operation of directing 
vessels into the opening spans of the bridge, but 
50 ft. wide would not be a difficult one nor would 
it be accompanied with much risk either to the 
structure or the vessels themselves. 

Mr. Griffith, secretary and manager to the Surrey 
Docks Company, stated that about 85 per cent. of 
the London timber was imported into those docks, 
as well as a large quantity of grain. In three 
months 136,000 laden vehicles left those docks, and 
360 of these had on an average passed over London 
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1. The Saint Lazare Terminus. 
ilway. 

Bridge ina day. The longest loads would be those 
drawn by four horses, and the extreme length of 
timber and team would be about 70ft. He con- 
sidered that the lifts would not be used by this 
traffic, and therefore he preferred the low-level 
bridge with tolls, to the free subway with gradients 
of 1 in 25, but he admitted that the dock company 
had nothing to do with the cartage, that being the 
business of the purchasers of the timber. 

Both the Thames communication Bills—Duplex 
Bill and Subway — have been rejected, the latter 
because, in the opinion of the Committee, suffi- 
cient accommodation was not provided for the 
traffic, the relief of which the subway was intended 
to effect. 

The Committee in Group XI. have passed the 
Barry Docks and Railway Bill. 

Group IT. The Bill of the London, Chatham, and 
Dover Railway for the extension to Folkestone has | 
been rejected. This is the last of the contests in 
which the two most eminent professional chairmen 
have been personally interested. In these, defeats | 
have only been secured, there being no victories on | 
either side. Mr. Forbes has been defeated in the | 
above case, in that of the Shortlands to Nunhead, | 
and in that of the Croydon direct, and Sir E. | 
Watkin in the Parks Railway, and the East of | 
London and Crystal Palace Bills. 











ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION.* 
No: 41 


THE Swan AND Eptson INSTALLATIONS. 


One of the most striking features of the illumi- 
nation of the Health Exhibition is the record which 
is presented of the extraordinary development 
during the last three years of incandescence illumi- 
nation,-&s is illustrated by the immense number of 
incandescence lamps to be seen all over the Exhibi- 
tion. ‘Hardly five years have elapsed since it was 
considered to be a practical and commercial im- 
possibility so to subdivide the electric light as to 
have one or two hundred lamps worked upon a 
single circuit or by one machine, and to day in- 
candescence lamps may be seen at South Kens- 
ington in their thousands, and in one instance no 
less than a thousand lamps are being worked by 
one machine. When these interesting facts are 
compared, some idea may be formed of the service 
which scientific discovery gives to everyday re- 
quirements, and a very remarkable instance is fur- 
nished of the rapid development of a scientific 
experiment into a great commercial industry, when 





* By a clerical error in the Table on page 551 of our last 
issue, the number of Swan lamps in the dining rooms was 
given as 535 instead of 53. We would also call attention 
to the fact that, since our article appeared, fresh arrange- 
ments have been made by the executive, whereby the 
Bernstein lamps in the Indian Court will be worked by a 
Hochhausen machine instead of by one of the Victoria- 
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2. Terminus of the Northern Railway. 





Schuckert type, 





3. Terminus of the Eastern Railway. 
6. Terminus of the Limours Railway. 


| many minds are concentrated on producing that for 


which a public demand exists. 

But avery few months ago the rival claims of 
Swan and of Edison to the invention of an incan- 
descence lamp, consisting of a filament of carbon 
enclosed within a highly exhausted and hermetically 
sealed envelope of glass, and rendered incandescent 
by the passage through it of a current of electricity, 
were fiercely discussed, and formed the subject of 
considerable litigation. Happily, however, the 
proprietors of the rival systems in this country have 
since sunk their differences, and by a process of 
amalgamation have united their forces into a 
powerful and enterprising company. The illumi- 
nation of a considerable portion of the Health 
Exhibition is the first public appearance of the 
reconciled rivals in their new capacity. 

The parts of the International Health Exhibition 


lighted by the Swan and Edison Company are the | 


following : 
1. The Entrance Vestibule. 
. The Arts Gallery. 
. Messrs. Bertram and Roberts’ Dining-rooms. 
. The Cheap Dining-room. 
. The Literary Superintendent’s room. 

This illumination is at the present moment ac- 
complished with 900 lamps, of which about 600 
are Edison’s 92 volt lamps of 16-candle power, 
and about 300 are Swan’s, which (with the exception 
of 163 in the Arts Gallery, which are 46 volt lamps 
and are worked two in series) are 92 volt lamps of 
20-candle power. The number of the lamps in actual 
operation is daily being increased, but when the 
installation is complete, there will be avout a thou- 
sand lamps working under the Swan-Edison system, 
and it is further proposed to place four Pilsen arc 
lights outside the principal entrance in Exhibition- 
road, tc be worked on the same circuit with the 
lamps above referred to. 

The plan, Fig. 1, on the opposite page, of 
the south end of the Exhibition, will show the 
general distribution of the lamps of the Swan and 
Edison Company’s installation, as well as the 
position of the machines and the course of the 
main conductors. The fittings are generally of two 


a S) 


oe 


| kinds, shown respectively in Figs. 2 and 3. The 


former is employed for the Swan lights and con- 
sists of a single lamp suspended within a lily-shaped 
bell of blue opal glass. The Edison lamps are 
clustered in groups of five, attached to five sides of 
a cube of wood, Fig. 3, which is suspended by a 
single cord, containing the conductors, from the 
principals of the roof. In the entrance vestibule 
these,twoforms of fitting, alternate with one’another, 
both longitudinally and transversely, there being 
twenty-three of the former, shown in Fig. 2, repre- 
senting twenty-three lamps, and twenty-one of that 
shown in Fig. 3, representing 105 lamps. These 
forms of fittings are employed in other portions of the 
installation, but the second gallery is lighted by the 
very elaborate chandelier made by Messrs. Verity 
and Sons, and which formed so prominent an object 


4, Terminus of the Vincennes Railway. 
7. Terminus of the Eastern Railway. 
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5. Terminus of the Orleans 


in the Edison exhibit at the Crystal Palace Elec- 
trical Exhibition which was held two years ago,* 
and which we described at the time. In this chan- 
delier there are no less than ninety-nine Edison 
lamps, each of which forms the centre of a flower 
composed of coloured glass. Besides this chandelier 
there is another of clear cut glass, by Messrs. 
Defries and Son, also fitted with Edison lamps, and 
in a few days there will be added another 116 lamps 
ina signboard of the company, ‘‘ Edison and Swan,” 
the letters of which are composed of incandescence 
lamps, the word ‘‘ Edison” containing sixty-three 
Edison half lamps (eight candles) and the word 
‘* Swan” made up of fifty-three Swan lights of 10- 


| candle power. 


All the lamps throughout the installation are 
worked on a single circuit, being connected in a 
parallel circuit, that is to say (with the exception 
of the Swan lights in the Arts Gallery, which are 
connected two in series), each lamp forms a bridge 
between the two conductors leading from the termi- 
nals of the machines. 

The machines which supply the current to this 
circuit are of the type which we illustrated and de- 
scribed in our notice of the Edison installation at 
the Crystal Palace Electrical Exhibition,+ and are 
ten in number, connected to the main conductors 
in parallel circuit, the positive terminals of all the 
machines being connected to one conductor and all 
the negative terminals to the other. Although all 
the ten machines are continuously running, there 
are only six which are contributing current to the 
mains at any one time, for the current by which the 
magnetic field of four of them is excited, is inter- 
rupted, but is ready at any moment to be thrown 
into action, and the machines are one after another 
switched on and off during the evening, so as to 
enable them to work easily and not to be over- 
heated. The dynamos are arranged as is shown 
in the plan diagram, Fig. 5, having six machines 
on one side of the driving countershaft and four 
on the other. Fig. 4 is an elevation diagram 
showing the arrangement of the machines on 
each side of the countershaft. The conductors, 
‘out and home,” make a circuit of nearly a 
third of a mile in length. Those which are carried 





underground by the route shown on the plan 
(Fig. 1), are of the form devised by Mr. Edison, 
and consist of two solid copper rods of segmented 
cross section which are protected from injury by 





* See ENGINEERING, vol. xxxiii., page 252. 
+ Ibid, vol. xxxiii., p. 252. , 
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being passed through the middle of a wrought-iron 
pipe, the intervening space being filled with a 


bituminous insulating compound. The two rods 
within the same tube are ordinarily employed to 
form the complete main circuit, both going and re- 
turning, but at the Health Exhibition the two seg- 
mental conductors are metallically connected toge- 
ther at each junction, so as to form one conductor of 
double the sectional area, and a separatesimilar tube 
is used for the return circuit. The ends of these 
conductors at the machine end, are connected re- 
spectively by insulated copper cables to two vertical 
bars of copper fixed against the wall of the engine- 
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machines are attached, while similar connexions 
from the positive terminals are made with the other 
bar. For the first 150 ft. from the machines the 
size of the conductors is such that the copper has 
a sectional area of 1.0546 square inch and for the 
rest of the distance—that is for about 650 ft.—a 
smaller conductor is employed with a sectional 
area of copper of .777 square inch. The branch 
cables and wires are insulated with india-rubber and 
have an outer serving of tape. 

The resistance of the mains and cables is about 
-02 of an ohm, and the circuits have been so arranged 
with respect to the relative resistances of the con- 


room about a foot apart, and to one of these bars, | ductors and lamps, as to allow of a fall of potential 
wires leading from all the negative terminals of the | of about 12 per cent. between the machines and the 


| 























lamps, on the assumption that there is at the 
furthest extremity of the conductors a working load 
of not less than a thousand lamps. 

Opposite the second dining-room, that is, ata 
distance from the machines of 530 ft., a branch 
cable is taken off for conveying the current to the 
lamps in the dining-rooms and kitchens ; and the 
cables for working the entrance vestibule and Arts 
Gallery, are connected with the mains 800 ft. 
from the power station, which is the point in the 
mains furthest fromthe machines. By the size of 
the conductors adopted there can never be, at any 
point throughout the circuit, a greater current than 
a thousand ampéres per square inch of copper. 

The regulation of the current to the load at any 
one time is effected by means of a hand commutator, 
by which the strengths of the magnetic fields are 
controlled by throwing more or less resistance into 
the field circuit which forms a shunt to the lighting 
circuit. The principle of regulation is identical 
with that adopted at the Crystal Palace Exhibition,* 
though the details of the connexions are a little 
different. On each machine there is attached one 
lamp, which acts as a tell-tale or pilot light, and it 
is the duty of the attendant to notice the behaviour 
of these lights, and to regulate the current accord- 
ingly by means of a pair of dial commutators, by 
which the resistance in the field circuit is varied. 


* See ENGINEERING, vol, xxwiii., page 253, 
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The apparatus by which this is effected is nothing 
more than a gigantic resistance box placed under 
the stairs, and consisting of sixty-two open reels of 
copper wire, twenty-four of which are wound with 
three strands, while thirty-eight have two strands 
coiled upon them, and the number of these reels 
thrown into circuit depends upon the angular posi- 
tion of the levers of the dial commutators, which 
are identical in principle with that of a circular re- 
sistance box or Wheatstone bridge. 

The exciting circuits of the machines are con- 
nected together in two series of five machines each, 
and forma shunt to the mains through the field 
magnets and regulating apparatus. The total re- 
sistance of the field circuit is 2 ohms, and the 
current taken by it is about 50 ampéres ; and, as the 
electromotive force of the machines is rather more 
than 100 volts, about 5000 watts, or, say, 6} 
electrical horse-power, is being expended in the 
production of the magnetic fields. 

The lamps throughout the installation, with a few 
exceptions, are high resistance lamps requiring an 
electromotive force of about. 92 volts, the Swan 
lamps ‘absorbing about .7 ampere, and giving a 
light of twenty candles, and the Edison lamps 
taking about .75 ampére, and have an illuminating 
power of sixteen candles. 


PARIS METROPOLITAN RAILWAY 
SCHEMES. 

AFTER many years of discussion before the Muni- 
cipal Council of Paris, the project for a metropo- 
litan railway in Paris—a project more necessary of 
execution every day on account of the constantly 
increasing traffic in the streets—is on the point of 
being put into execution, and, classed under the 
réseau of Chemins de fer d’Interét-Général, it will 
be carried out under the direction and control of 
the State. The present time is therefore an appro- 
priate one for reviewing the history of this ques- 
tion, and we are enabled to do this with accuracy, 
thanks to various official publications in which are 
summarised the deliberation of the Municipal 
Council of Paris, and the Council-General of the 
Department of the Seine, and also to the notes and 
pamphlets of M. E. Deligny, who in his capacity as 
member and reporter of the meetings of the Council, 
has carefully studied the question, and is in posses- 
sion of all the technical and administrative ele- 
ments of the problem. The railway réseau of Paris 
and the suburbs is made up, as is well known, of 
the so-called Ceinture line which follows the course 
of the fortifications, and of a second railway of 
strategical value, called the Main Ceinture or outer 
circle, connecting the second range of fortified 
works, constructed after the war of 1870. 

Several other lines traverse the area inclosed by 
these two concentric rings; they are the Lyons, 
Orleans, Sceaux, Montparnasse, and Grenoble, from 
the St. Lazare, Northern, Eastern, and Vincennes 
Stations, which are placed at very unequal distances 
apart, but all of them considerable, from the centre 
of the city. Supplementary to these railways 
is the complicated network of omnibus and tram- 
way routes by which the town communications 
are maintained. The Ceinture Railway is of but 
little importance in connecting the main termini 
mentioned above; it is provided with a large 
number of stations, and no express trains are run 
upon it. The service from station to station, and 
the transport of through passengers, can therefore 
be carried out only by the local trains, which are 
always attended by delays and other inconveniences. 
It is a source of great annoyance to Parisians them- 
selves, to lose half an hour or an hour, in omni- 
buses or cabs in traversing Paris, in order to reach 
one of the outlying terminal stations, whence 
in a few minutes they can reach their country 
houses in the suburbs. This fact explains why 
the outlying residential districts, served by trains 
from the most central city terminus, are pre- 
ferred to others not so well located. Beside all 
this, the traffic within the city grows daily more and 
more difficult of management. Stoppages con- 
tinually occur from vehicles becoming blocked in 
the main thoroughfares ; the omnibuses, always 
filled with passengers during the week, are quite 
unable to deal with the crowds that require to be 
carried on Sundays, and the time is rapidly ap- 
proaching when, if means be not taken to prevent it, 
circulation in some of the streets of Paris will become 
entirely impossible. M. Deligny has carefully 
examined the actual street traftic, ahd the figures 
which he has obtained on this subject are very in- 
teresting. In 1881 the total circulation of pas- 








sengers in Paris was about 240,000,000, of which 
40,000,000 belonged to the suburbs. The summary 
is as follows: 
109,610,000 were carried by the omnibuses of the General 

Company. 


69,594,000 mer Bs Tramways Company. 

13,038,000 me mn Northern Tramways of 
Paris. 

17,843,000 a a Southern Tramways of 
Paris. 

12,543,000 oe = Northern Tramways out- 
side Paris, 

8,223,000 a me Southern Tramways out- 

side Paris. 

10,000,000 m os Steamboats. 


The number of persons travelling in cabs was 
about 100,000,000. There was thus a total of about 
340,000,000 passengers in 1881, and during the pre- 
sent year this will be raised to at least a million per 
day on the average, while the demand for travelling 
accommodation remains very imperfectly satisfied. 
That such is the fact, is shown at once, by ex- 
amining the past and actual traffic on some of the 
old omnibus routes, now replaced by tramway lines, 
providing at the same fares, a larger number of seats 
and a higher speed. Thus the line from the 
Place des Victoires to Vincennes, which earned 
84.50 francs per omnibus and per day, is now 
worked by a tramway and a much larger number 
of vehicles that earn 157.57 francs per vehicle and 
per day. A similar result is found on the Mont- 
rouge and Eastern Railway line, the earnings of 
which for each car has increased from 95.40 francs 
to 187.86 francs, and many other cases may be cited. 
Under these circumstances the transformation of the 
omnibus into tramway lines, was fully justified, and 
such a change would appear to be advantageous as 
soon as the traffic on an omnibus route exceeds a 
value of from 100,000 to 120,000 francs. But this is 
not always easy, nor indeed possible, since the width 
of a roadway on which a line of tramways is to be 
laid to replace the omnibus route, must be sufti- 
cient to permit of the circulation of the ordinary 
street vehicles. In Paris, to provide means for 
stopping such vehicles at the edge of the pavement 
without blocking the traffic, the municipal regula- 
tions require a minimum width of 3 metres from the 
kerb to the rail, which corresponds to a minimum 
width of 7 metres for any street on which a single 
line of railway may be made ; a double line can be 
constructed only in roads of 10 metres wide and 
upwards. But these dimensions, which are not 
derived from experience, are found to be wholly 
insufficient when the traftic is heavy, which is the 
case when a tramway earns 150,000 francs per kilo- 
metre, or 9660/. per mile. In such a case a mini- 
mum width of 15 metres (49 ft.) is absolutely 
necessary. Further, insuch streets where the ordi- 
nary traffic reaches exceptional activity, tramway 
lines are altogetherimpracticable. In connexion with 
this subject, M. Deligny has collected some interest- 
ing data. Avery crowded tramway line has been in 
operation for a long while between L’Etoile and 
La Villette. In 1881 the traffic on this line reached 
269,000 francs per kilometre (17,323l. per mile), and 
this business was carried on without difficulty on 
account of the great width of the boulevard, and 
its division into two distinct roads by a central 
footpath. On the Strasbourg, Sebastopol, and St. 
Michel Boulevards, run the tramways from Mont- 
rouge to the Eastern Railway Station, and from La 
Chapelle to the Square Monge. These replaced two 
old omnibus routes, the total traffic of which, in 
1877, realised 257,000 francs per kilometre (16,5501. 
per mile). The traftic of the corresponding tram- 
ways was 392,000 francs per kilometre (25,0441. per 
mile) in 1881. But at present these lines cannot 
accommodate the traftic. On the main boulevards, 
the Madelaine and the Bastille, run the great 
three-horse omnibuses, which were first placed in 
service in 1881. These earn 587,000 francs per 
kilometre (37,8021. per mile) over a length of 4.588 
kilometres (2.85 miles), giving an average earning 
of 161.46 francs, or about 6/. 10s. per vehicle and 
per day. Onthis route traffic may be considered to 
have reached a maximum, as continual blocks occur, 
and the omnibus service is entirely insufficient 
although the vehicles are run at three minute 
intervals. 

The use of tramways on these boulevards is im- 
possible, and it is especially beneath them that the 
construction of an underground railway of large 
capacity, has become indispensable. Such a line, 
and another perpendicular to it, running from the 
Strasbourg Station to the Boulevard St. Michel, 
are those which the necessities of traffic demand 





A social condition exists in Paris which igs 
unknown in London, and which imposes other 
necessities upon the underground railway project. 
This is the general outdoor life of the Paris popu- 
lation, and especially the enormous movement of 
the population on Sunday. On that day the whole 
of the working classes, shut up during the week in 
factories, shops, and offices, turn out en masse, and 
seek the suburbs ; all means of transport—railways, 
tramways, omnibuses, and carriages—are literally 
taken by assault, and are entirely insufticient, in 
spite of the special services run on that day. It is 
for this reason a matter of absolute necessity to 
satisfy the demand by a railway to the Bois de 
Bonlogne, whilst one under the Bovievards would 
extend to the Vincennes terminus. In another 
direction, and chiefly for business purposes, 
a line is required serving the Halles Centrales, and 
facilitating the distribution of provisions through- 
out Paris, Lastly, a circular line joining the ter- 
minal stations of the main lines, forms naturally an 
important part of the proposed system. These 
general considerations have controlled the location 
of the lines now proposed by the Administration, 
whose scheme is shown on the Plan No. 1 (see 
page 568). 

Before proceeding to describe this project which 
has been adopted by the General Council des Ponts 
et Chaussées, we may refer briefly to the more im- 
portant of the various schemes which have from 
time to time been submitted. These, tothe number 
of eight, are shown by the plans on pages 572 and 568, 
and are as follows : 

. The scheme of the Administration. 

= M. Masson, 

M. Letellier, 

M. Mouton. 

M. Heuzé. 

M. Delcourt. 

the Administration (Sub- 
urban lines). 

M. Brunfort. 

M. Deligny. 


” 
” 


pum ge por 


= 


” 


8. 


od ” 
9. 


1. The Administration Project.—This was sub- 
mitted in 1878, and is shown by the plan No. 2. 
It comprises a total length of line of 35,718 m. 
(22.2 miles) and was estimated to cost 34,666,000 
francs per kilometre (2,232,490/. per mile). The 
estimated receipts from these lines were 200,000 
francs per kilometre (12,880/. per mile), and the 
cost of working was assumed to be 50 per cent. 

2. M. Le Masson’s Scheme.—M. E. Le Masson, 
engineer of Ponts et Chaussées, submitted a plan 
(No. 3) in 1872, for railways 30.800 metres (19.1 
miles) long, with 79.200 metres (49 miles) of branches 
in the suburbs. The cost was estimated at 
199,000,000 francs (7,960,000I.), of which 20,900,000 
francs (836,000/.) were for compensations. The 
traftic was estimated at 300,000 francs per kilometre 
(19,3201. per mile) and the net profits were set at 
18,150,000 francs (726,000/.) or 9 per cent. on the 
capital. Subsequently to this scheme a second for 
an inner circle was submitted by M. le Masson. It 
comprised acircular system 35 kilometres (21 miles) 
in length, with a secondary réseau of 28 kilometres 
(17.4 miles), the total estimated cost being 200 
millions (8,000,0001.), the large cost being due to 
difficulties of the work at Montrouge and at Clig- 
nancourt. 

3. The Letellier Scheme (Plan No. 4).—In this 
project a réseau is suggested for immediate con- 
struction, to be followed by considerable subsequent 
extension. The length of the first portion is 
40,450 metres (27.6 miles), to cost 200,000,000 
francs (8,000,000/.) The receipts per kilometre are 
estimated at 500,000 francs (32,200/. per mile) and 
the working expenses at 40 per cent. The net 
receipts would therefore be 300,000 francs per kilo- 
metre (19,3201. per mile) or in all 12,195,000 francs 
(487,8001.), or 6 per cent. on the capital. The 
second system would have a length of 18,700 metres 
(11.62 miles), and was supposed to cost four 
millions of francs per kilometre (257,600/. per mile), 
or a total of 2.992,0001. 

4, Scheme of M. Mouton (Plan No. 5).—This con- 

sists of four lines shown clearly on the plan, and 

having a total length of 33,080 metres (20.55 miles). 

The cost of these lines is eae ony to be as _— : 
rancs. 





Railway A 43,200,000 1,728,000 
“ 49,000,000 1,960,000 

of ae 16,900,000 676,000 

me Py ... 22,700,000 908,000 
Branch to the Halles... 1,920,000 76,800 
Total 133,720,000 5,348,800 





should first and at once be considered. 





Making an average cost of 4,051,000 francs per 
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kilometre (260,880!. per mile). The receipts are 
assumed to amount to 216,000 francs per kilometre 
(13,910/. per mile), and a sum of 16,300,000 francs 
(652,0001.) would be required for compensation and 
purchase of property. 

5. The Heuzé Project. (Plan No. 6).—M. Heuzé, 
architect, submitted designs for an elevated metro- 
politan railroad, carried on iron viaducts, which 
would form a covered passage, extremely elegant 
in design, but which would, according to the 
estimate, cost no less than 24,000,000 sterling. 

6. Delcourt’s Scheme. (Plan No. 7).—This con- 
sists of a transverse line constructed on the foot- 
paths of the quays, and of a circular and transverse 
railway. Together the length would be 41,000 
metres (25.47 miles), and the estimate is 240,000,000 
of francs (9,600,0001.) 

7. The Administration Plan for Suburban Lines. 
—This scheme proposed to put into direct communi- 
cation, Issy, a Montrouge, Chatillon, Bag- 
neux, Fontenoy aux Roses, Bourg-la-Reine, 
Arcueil, Gentilly, Bicetre, Ivry, Vitry, Maisons, 
Creteil, and St. Maur. 

8. The Brunfaut Scheme.—This consists of a 
great circle, inclosing Paris, and connected to the 
centre of the town by nine radial lines, having a total 
length of 83,835 metres (52.1 miles), of which the 
total cost would be 74,000,000 francs (2,960,0001/.); 
the traffic receipts are estimated at 12,465,000 
francs (498, 6001. ) 

9. The Detigny Scheme (Plan No, 8).—This is a 
modification of the Administration proposal, and 
comprises the following lines : 








metres, yards. 

Bastille to the Bois de Boulogne 16,200 17,714 
Bastitle to the Trocadero (left 

side of the Seine aa .. 9,300 10,169 
Branch lines to the stations on 

the right side : er .. 6,400 6,998 
Connecting lines to the Troca- 

dero iad uP 2 1,000 1,093 

Total 32,900 35,974 


Corresponding to a total outlay of four millions 
sterling ; the receipts, from an estimated number 
of 65,250,000 passengers, amounting to 300,800. 

Subsequent to the date of these various schemes, 
the Council General of Ponts et Chaussées reported 
that the construction of a metropolitan railway 
system for Paris was a public necessity, and recom- 
mended the réseau shown in Plan No. 1. The 
project comprises : (a) A line connecting the railway 
from Moulineaux to Puteaux, with that from Vin- 
cennes to Reuilly, and passing by the Porte Maillot, 
the Places de l’Etoile, de l’Opera, and de la Ré- 
publique ; the Avenue de la République, the Place 
de la Bastille, the Boulevard Bourdon, and the 
Boulevard Diderot. (b) Two branches from this 
line, joining with the Auteuil Railway near Batig- 
nolles and the Porte Maillot. (c) A railway running 
north and south connecting the Ceinture system 
(right side) with the same system (left side) passing 
by the Halles Centrales, the route between the 
Halles and the Square Cluny being decided on, only 
after the mode of crossing the Seine has been deter- 
mined. (d) A circular line on the left side, joining 
at the Place de l’Etoile and the Boulevard Bourdon, 
with the line from Puteaux to Neuilly, and running 
to the Trocadero and the Montparnasse Station. 

A second réseau would include : (a) A line from 
the Orleans Railway, along the Quai St. Bernard, 
and the Boulevard St. Germain, as far as the 
Esplanade des Invalides. (6) A line from the 
Halles and the Post Office, taking the Rue 
Turbigo, the Place de la République, and the 
Boulevard Magenta, and joining at the Eastern 
Railway with the line (c) of the first réseau. (c) A 
branch from the line just named (b) going to the 
Eastern Railway, and running by the Rue du Fau- 
bourg St. Martin, the Rue Lafayette, and the Rue 
d’Allemagne, towards La Villette and Pantin. (d) 
A line running from the Place de la République to 
Montreuil, by the Avenue de la République. (e) A 
line from the Boulevard Bourdon to Charenton by 
the Quai de la Rapée, and the Quai Bercy, and by 
the Route de St. Maur, having branches to the 
Lyons and the Orleans railways. (f) A line from 
the Place de l’Opera to the Trocadero by the Rond- 
point of the Champs Elysées.. (g) A line from the 
buildings of the Corps Legislatif to the Rond-point 
of the Champs Elysées. (h) A line from the Plaee 
de Opera to the Montparnasse Station, by the 
Avenue de l’Opera, the Place de Carrousel, and the 
Rue de Rennes. (i) A line from the Place de 
l'Opera to the Place de la Bastille, by the Halles, 
the Hctel de Ville, the quays and the Boulevard 








Henri IV. (k) A line from the Boulevard de 
Courcelles, and the St. Lazare Station, to the rail- 
way (a) of the first system. These two réseaua are 
clearly indicated on Plan No. 1. 

The general arrangement of the Paris streets, as 
well as architectural requirements, render it im- 
possible to construct high-level lines, or railways on 
the level. The latter, not to consider any other 
objection, would defeat the object with which these 
railways are to be constructed, that of relieving the 
traffic, although possibly at some points, especially 
in the suburbs, the lines may run? at the road level. 
Elevated railroads, like those of New York, are 
equally out of the question, since, besides dis- 
figurement to the city, and inconvenience to the 
general traffic, the streets of Paris do not lend 
themselves to such a scheme. 

Of necessity, therefore, the new metropolitan lines 
will be made in tunnel, and it fortunately happens 
that underground Paris is so thoroughly and accu- 
rately known, that the cost of the railway works 
can be estimated in the closest detail. M. Deligny, 
in reference to this subject, mentions, that during 
the six years that he acted as president of the 
Commission of Water and Sewers of Paris, he had 
the superintendence of sewer works which cost 
more than 20 millions of francs, and that on these 
works not more than 35,000 francs were paid to 
the contractors for extra or unforeseen work. 

The best method of working the rapid succession 
of trains that will be required upon these lines, is a 

uestion already occupying the attention of the 
Sanna Committee, and it will doubtless be ex- 
haustively considered before any system is de- 
finitely decided upon. There are several, besides 
the ordinary mode of locomotive traction, upon 
which a sufficient amount of experience has already 
been obtained. Such is the fireless locomotive 
system in its various forms, one of which has for 
some time been in use at Marly on a small sub- 
urban tramway with excellent results. Compressed 
air locomotives, also working in the city of Nantes, 
have been proved to possess certain advantages. In 
both these systems, however, the length of run is 
limited by the capacity of the steam or air reservoir, 
which require to be recharged after they become 
exhausted. Rope traction also possesses difticulties 
of a somewhat similar nature, and appears entirely 
inadequate for working anything like a heavy train 
service, however efficient it may be for the lighter 
duty of hauling tramcars. Probably by the time 
the first part of the system is ready for working, 
some relatively economical and effective mode of 
electrical traction will have been developed. At 
present this method presents many incontestable 
advantages, but much remains yet to be done before 
a really practical stage has been arrived at. As 
regards the traffic management no difficulty will be 
encountered if the system which has been gradually 
elaborated on our Metropolitan Railway be followed. 

In concluding this article we will refer to some 
of the financial points which present themselves in 
connexion with this great project, and which have 
been carefully worked out in the official report. 
The construction of the railways entirely under- 
ground, will eliminate one source of great cost, 
the purchase of land. In London the cost of the 
Metropolitan Railway was about 750,000l. per 
mile, the resale of purchased lands being allowed 
for ; the actual cost of works was only about one- 
third of this large total. On the other hand, the 
population of Paris is much more compact and 
dense than that of London, the average number of 
inhabitants per house in the former city being 
30, whilst in our metropolis it is only 7.20. For 
this reason the number of passengers carried should 
be more considerable. The Sunday traffic, also, 
which is relatively very small in London, is esti- 
mated on the most moderate basis to be 30,000,000 
passengers yearly. Careful deductions made from 
the most reliable data, indicate that the first system 
described above, will command, so soon as com- 
pleted, a passenger traffic of 2,500,000 per kilometre 
and per year. The cost of construction of this 
system is estimated to beas follows : 

kilos. francs. miles. 
1. From Puteau to the 


£ 
Lyons Railway ... 55,000,000 9.94 2,200,000 
2. From Bourdon to 


the Arcdel’Etoile 11.050 42.000,000 6.86 1,680,000 
North and South 
Line ... 10.520 46,000,000 6.53 1,840,000 

37.540 143,000,000 23.33 5,720,000 


Or an average of 3,810,000 francs per kilo. (245,364. 
per mile). This cost includes about half a million 


15.970 


3. 





sterling for purchase of lands, stations, workshops, 
&c. Theunderground works proper are estimated 
to cost from 30 to 36 francs per cubic metre (18.3 
to 22 shillings per yard), or 15,000 to 18,000 
francs per metre run (54.85/. to 65.81. per yard). 
The prices most recently paid in Paris for large 
sewers, comparable in their cross sections with that 
of the proposed railway, did not exceed 20 to 25 
francs per cubic metre. It may, therefore, be 
reasonably expected that the estimated outlay just 
mentioned, will not be exceeded, and the proposition 
approved by the Municipal Council will be carried 
into effect, that the first réseau may be carried out 
without any subvention or guarantee of interest on 
capital, and that the excess of revenue beyond a 
percentage to be determined upon, may be de- 
voted to the construction of the secondary réseavw. 
The amount of interest, adopted in principle 
by the Council General des Ponts et Chaussées, 
and by the Minister of Public Works, would be 
limited to 7 per cent. on the share capital. This 
amount has also been accepted by the financial 
syndicates applying for the concession. The method 
of establishing a suitable system of tariff has also 
been considered. The omnibus and tramway com- 
panies in Paris work with a uniform tariff, inde- 
pendent of distance, a system which was very advan- 
tageous at first, but became attended with many 
inconveniences as the lines were extended, and in- 
volved excessive charges on the majority of passen- 
gers carried. There is, therefore, no doubt that a 
proportional tariff will be charged, as in the case of 
the London and Berlin metropolitan railways and 
on the Paris Ceinture line. In the three cases 
cited the average charge made is 


-27 franc per passenger for London, 

‘ second class for Berlin," 

31 third Apne <4 

: for the Ceinture Railway of 


” 
%” 
” 


” 
” 


Paris. 

The mean of .27 franc will be reduced in Paris 
on account of the difference in first cost, and it is 
proposed that the trafic shall be arranged so as to 
give an average sum, first of .25 franc, and later 
of .20 franc per passenger. Such an average would 
be secured by the following scale : 

1. To produce .25 franc per passenger : 


1st Class. 2nd Class. 3rd Class. 


franc. franc. franc. 
Between 2 stations .30 -20 a 
ns os .40 25 15 
. 6 a 50 .30 -20 
Beyond “a 6 .40 25 


2. To produce .25 france per passenger : 
Ist Class. 2nd Class. 3rd Class. 


franc. franc. franc. 
Between 2 stations .30 a i 10 
re - -40 -20 mT. 
” 6 ” and 
beyond << ae 30 -20 


Special rates will be arranged for workmen 
travelling by certain trains, with further concessions 
for cheap return tickets which will secure very im- 
portant advantages for the numerous class to which 
cheap transport is an absolute necessity. 

Such is a general outline of the project for con- 
structing and working the Paris metropolitan 
railway system, first proposed a considerable 
number of years ago, and now carefully investigated 
and worked out by the Ville de Paris and the 
Department of the Seine, as well as by the Govern- 
ment engineers. Its prompt completion has 
become very urgent on account of the vast increase 
in the traftic of the Paris streets, and it is to be 
hoped that the work will be commenced and carried 
out without delay, both on account of the Parisians 
themselves, and of the large numbers of visitors 
who constantly crowd the French capital. 








NOTES. 
BIsMUTH IN THE MAGNETIC FIELp. 


Dr. Kerr, of Glasgow, has shown that a mirror 
of steel placed between the poles of an electro- 
magnet rotates the plane of a beam of polarised 
light reflected from it when the electro-magnet 
is excited. The rotation is in the inverse di- 
rection to the current which produces magneti- 
sation. M. Hurion, a French physicist, has now 


shown that bismuth has a similar property. By 
forming a bismuth mirror and placing it under 
similar conditions to those of Dr. Kerr’s experi- 
ment, but using the current of a workshop Gramme 
machine, M. Hurion found that the plane of polari- 
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sation of a normally reflected ray was turned 
through an angle of 18 min. Dr. Kerr’s experi- 
ment repeated (with a steel mirror) gave 22 min. 
While upon this subject we may add that M. Henri 
Becquerel has presented to the French Academy of 
Sciences a detailed method of measuring the absolute 
intensity of a magnetic field by measuring the 
rotation of the plane of polarised light traversing a 
body in the field, and also of measuring the abso- 
lute strength of an electric current. Lord Ray- 
leigh is, we understand, also engaged in experiments 
tending to the latter result. Becquerel’s plan is to 
employed a hollow bobbin or electro-magnet tra- 
versed by a current, and having a tube filled with 
sulphide of carbon, through which the ray of light 
passes. 
EartH PLates. 

A novel form of earth plate, in which a con- 
tinuous process of depolarisation goes on, has been 
devised by M. Justin Halisz, chief electrician to 
the Galician railways. In a square hole in the 
ground, about two metres deep and one metre 
square, there is placed a bed of coke of moderate 
thickness. Above this layer there is formed, by 
aid of a wooden tube, a column of coke 6in. square 
reaching above the ground level, the earth being 
filled in around the tube. Near the upper part of 
the column, a few inches above the ground, there 
is placed a large piece of coke which has been im- 
mersed in molten lead, and to this there is connected 
a copper rod to which the conductor is attached. 
By this arrangement, the gas which forms in the 
soil can escape between the fragments of the coke 
and through the coke itself, and thus the earth 
contact is kept from polarisation. 


MANGANESE IN ANIMALS AND PLants. 

Recent researches by M. Maumené have shown 
that the metal manganese exists in wheat, rice, 
and a great variety of vegetables. Wheat contains 
from ao to ino of its weight of the metal, which 
exists chiefly as a salt of an organic acid. It is 
also found in potatoes, beetroot, carrots, beans, 
peas, asparagus, apples, grapes, and so on. The 
leaves of the young vine are very rich in it; so ar 
the stones of apricots. The proportion in cacao is 
very great, as it is in coffee, tobacco, and especially 
tea. Inthe 50 grammes of ashes left by a kilo- 
gramme of tea, there was found 5 grains of metallic 
manganese. There are vegetables, however, in 
which no manganese can be found, as, for example, 
oranges, lemons, onions, &c. Many medicinal 
plants contain it, as, for example, cinchona, white 
mustard, and the lichen (Roccella tinctoria). Animal 
blood does not always contain it, but it is found in 
milk, bones, and even hair. M. Maumené regards 
its presence in the human body as an accident, and 
not of vital importance. He also suggests that 
doctors should cease to employ manganese as a 
succedaneum with iron, for while the latter is useful 
to the blood, the former is an intruder which is 
only tolerated in small traces, and rejected in 
larger quantities. Tea, coffee, and other vegetables 
require abundance of manganese in the soil for 
their proper cultivation, and the absence of it may 
account for the failure of many plantations. 


WEI¢HTS AND MEASURES CONFERENCE. 

One of the latest organisations formed for the 
purpose of furthering the knowledge of the public 
on scientific and technical subjects, is that known 
as the British Association of Inspectors of Weights 
and Measures, whose annual conference opened in 
Glasgow on Tuesday of the present week, Bailie 
Fullarton, of Greenock, presiding at the first 
sitting. One of the subjects discussed was em- 
bodied in a resolution proposed by Mr. Walker, 
of Glasgow. In that resolution the Association 
respectfully submitted to the Board of Trade that 
they did not consider it at all necessary, and cer- 
tainly not desirable, that a new standard weight 
of 112 lb. should be legalised, for the reasons that 
it was so near in size to the cental or 100 lb. 
weight, and in consequence liable to be used 
fraudulently ; that any one requiring such a.large 
weight could use the already legalised cental ; that 
if a concession were to be made to one business the 
Board of Trade could not consistently refuse to 
grant a special weight to any other business ; and 
that the concessions asked for by the ironmasters, 
if granted, would destroy the main principle of the 
Weights and Measures Act of 1878. Mr. Walker 
stated that there were already 94 standard weights 
in use. The secretary of the Association, Mr. 
Wimhurst, Manchester, dealt with the inspec- 








tion of the weights and scales used in the post- 
offices, which was considered to be not only desir- 
able but absolutely necessary for the protection of 
the public. Mr. Pickering, of Sunderland, drew 
attention to the vagaries which distinguish the 
manufacture and stamping of ordinary commercial 
weights, and at the afternoon sitting of the Confer- 
ence Mr. Shaw, of Edinburgh, read a paper entitled 
‘*Observations on the Weights and Measures of 
Apothecaries and the Necessity existing for Exact- 
ness, and for Comparing and Verifying the Same.” 


SrmicaTE-OxIpE Paint. 

An addition has lately been made to the number 
of paints of the class known as silicate and oxide 
paints. Some years ago there was discovered in 
the valley of the Dart a thick deposit of silica in 
natural combination with oxide of iron—a deposit 
believed to be unique of its kind. Analysis showed 
the exact composition of it to be as follows : 


Silicate 47.135 
Alumina 5.790 
Tron oxide 36.115 
Magnesia... 1.040 
—* acid 1.850 
4ime r ~ 

Sulphuric acid fj °" -- 0.250 
Water ... ee 7.820 

100.000 


The value of this ochre as a basis for a hard and 
lasting paint was soon perceived, and it was not long 
before works were erected at the neighbouring town 
of Ashburton for the manufacture of ‘‘silicate- 
oxide paint.” This paint met with a rapid success, 
especially at the War Office and Admiralty, and its 
manufacture was quickly extended, the process 
being as follows: The ochre is stamped as it 
comes from the mine with tin stamps in the usual 
manner, the liquid mud being pumped into settling 
tanks, where it remains until dry enough to be dug 
out. One portion is then fully dried and crushed 
under heavy stone rollers, after which it is passed 
into a sifter, consisting of a fine wire gauze cylinder 
(with a mesh of sixty wires to the inch) in which 
revolves a series of brushes, at a speed of 500 re- 
volutions to the minute, brushing the particles 
through the gauze. The material is thus reduced 
to an impalpable powder, in which state it passes to 
a pug mill, where it is intimately intermixed with 
pure linseed oil; thence it finally passes through a 
paint mill, in which it is ground to perfect smooth- 
ness. The other portion of the silicate-oxide is 
calcined in a calcining furnace before being treated 
in the manner explained above. By the first 
method of manufacture the paste preserves the 
natural colour of the ochre, which is a buff yellow. 
The calcining process gives it a dark brown red 
colour, such as is in general use for all kinds of 
ironwork. No pigments or colouring matters are 
used, the proprietors having wisely determined to 
manufacture and sell only their own natural pro- 
duct, without attempting to produce a variety of 
tints by the admixture of colouring matters which 
would diminish or destroy the preservative. pro- 
perties of the paint. The novelty of the silicate- 
oxide paint and its claim to superiority over the 
ordinary oxide paints, on the one hand, and the 
silicate paints on the other, rest on the natural 
combination of silica and oxide of iron in its basis, 
which appears to have advantages not to be obtained 
by any mechanical admixture. The paint, when 
applied to iron, wood, stone, or stucco, presents an 
extremely smooth and hard surface, which stands 
exposure to heat, fresh and salt water, acids and 
sulphurous gases. Messrs. Ragosine and Co., of 
7, Idol-lane, Great Tower-street, E.C., London, 
are the sole agents for these paints. 


SUBTERRANEAN WATER SUPPLIES. 

Some information of considerable interest’ has 
reached us from Adelaide with reference to the 
sinking of a very effective artesian well in the far 
north of the extensive colony of South Australia. 
The well has been ’sunk at Tarkanina, sixty miles 
north of Farina, and good water was struck at a 
depth of 1220 ft. The water gushed up 20 ft. above 
the surface. The investigation which led to this 
important discovery, was commenced under the 
Surveyor-General of South Australia in 1881, that 
official having formed a favourable impression as to 
the probability of striking fresh water below the 
salt water known to exist. The first 800 ft. was 
bored with hand tools, but in the course of last year 
steam power was substituted, and progress was then 
made at the rate of 2 ft. per day. The bore is the 
deepest in the Australian colonies, and the discovery 





is the more important as it is in the cretaceous forma- 
tion, which occupies a large extent of the north- 
eastern corner of South Australia. The eastern 
part of the formation was accurately determined by 
the South Australian Government geologist, who 
reported generally as to the probability of striking 
artesian water; and the portion at the west of 
Peake and around the head of Lake Torrens, was 
traced by the Conservator of Water, who was con- 
fident of the rich discovery tobe made. The extent 
of the cretaceous formation has been ascertained 
to be fully 126,000 square miles. It is interesting 
to note that the South Australian Government 
geologist, in reporting upon the country in the course 
of last year, expressed his belief in the existence of 
a plentiful supply of artesian water in the neigh- 
bourhood. Referring to the evidences of extinct 
springs, he observed: ‘‘ Between Mulligan and 
Blanchewater, at several points, in groups rising in 
small roughly dome-shaped masses above the sur- 
face of the soft clay of the plains, are semi-con- 
centric masses of iron ore (hematite), which are 
doubtless the remains of old spring deposits. In 
the same neighbourhood similar-shaped circular 
protuberances of limestone come to the surface, 
which I take to be also the old outlets of extinct 
calcareous springs. The surface of the ground over 
a large extent of country here, is covered with pieces 
of gravel of iron ore, in addition to nugget-like 
pieces of porcelainised rock, from which circum- 
stance the watercourse flowing through it, is called 
Dreary Creek. In the sections shown in some of 
the creek banks, bands of ferruginous claystone and 
ironstone are found, as well as ferruginous conglome- 
rate. As previously shown, water is rather plentiful 
in the older rock formations, although it cannot be 
determined before sinking whether it will be 
brackish or fresh. The numerous beds of limestone 
which are interstratified with the other rocks are 
favourable to the storage of water in caves and 
hollows and underground streams. The occurrence 
of calcareous conglomerate and tufa on the surface 
of the older rocks and in gullies and creeks traversing 
them, points to the eruption of water charged with 
lime at some not very remote period. The Flinders 
and other ranges lying to the south of the plain and 
sandhill country act as a dam to prevent the sub- 
terranean water from reaching the sea; this gives 
rise to the natural artesian springs such as Mulligan, 
Blanchewater, &c. The actual artesian wells show 
that in those localities water will rise to the surface 
when the water-bearing strata have been pierced. 
Whether it will do so all over the area above-men- 
tioned, depends on the level of the land, the depth 
of the formation, the undulations of the bed rock, 
&c. It is, however, certain enough that water will 
be found in sufficient quantities by sinking to a 
moderate depth.” 








Coat In New Sout WaALEs.——A seam of coal has been 
discovered at Morpeth, New South Wales. The seam is 
7 ft. 8in. wide, and the coal is of excellent quality. 





New ZEALAND Ratitways. — Explorations have been 
made from different points to discover the best route for 
the — North Island Main Trunk Railway of New 
Zealand. In the session of 1882 an Act was passed 
enabling the Colonial Government to borrow 1,000,000/. 
for the construction of a railway to unite Auckland and 
Wellington by a line through the interior, but it was pro- 
vided that the money should not be borrowed till the 
route had been surveyed and the plans laid before the 
Colonial Parliament. Since he has taken the portfolio of 
Public Works, Mr. Mitchelson has pressed forward the 
surveys, apparently with the intention of proposing next 
session that the money should be borrowed, and the work 
proceeded with. Three routes have been surveyed by 
exploring parties. There is no doubt that a line is quite 
practicable, and the surveys have shown that a large pro- 
portion of the land proposed to be traversed is of first- 
class quality. 

AMERICAN TELEGRAPHY.—Chief Justice Waite has given 
judgment in the case of the Western Union Telegraph 
Company against the Baltimore and Ohio Telegraph 
Company, which has been pending for a number of years 
in the United States Circuit Court for Maryland. The 
Western Union, as the successors of the old Western 
Telegraph Company, claimed telegraph lines erected 
under a contract between the Baltimore and Ohio Com- 

any and the Western Telegraph Company in 1855, from 

altimore to Wheeling and Parkersburg. The Baltimore 
and Ohio Company contended that the contract had ex- 
pired, and that the Western Union Company had no 
right upon its line of road, and that the Baltimore and 
Ohio has been in complete possession and operation of 
this line of telegraph since 1877. The Court upholds the 
position taken by the Baltimore and Ohio Company, 
giving to the Western Union simply the value of one 
wire, which was tendered to it by the Baltimore and 
Ohio Company at the time of taking possession of the lines 
in 1877. 
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ENGLISH MODERN ORDNANCE. 
By J. A. LonGRIDGE. 
(Concluded from page 492.) 


Is it not strange, that whilst in steam engines we work 
now at pressures approaching 200 lb. per square inch, in- 
stead of 25 lb. asin days of old, in guns we are doing all 
we can to reduce the pressures ? . 

Now a gun, like a steam engine, is a thermodynamical 
machine, and in the one, as in the other, large expansion, 
and, above all, high initial pressure, is the source of eco- 
nomical working. 

It might probably be shown, did space permit, that the 
gun gives a higher “‘duty” than any steam engine, even 
although it necessarily works at a much lower degree of 
expansion, and this is due to the much higher initial pres- 
sure. Thesteam engine works at a pressure of 60 lb. to 
200 lb. per square inch; the gun at from 30,000 lb. to 
60,000 lb. per square inch, 

Now high pressure necessitates strong vessels, and it is 
only because the Woolwich vessels are weak that they 
dare not take the advantage of high pressure. Among 
other devices for reducing the initial pressure may be 
mentioned the recently adopted system called ‘‘ chamber- 
ing.” This consists of a considerable enlargement in the 
diameter of the breech end of the chase where the charge 
lies. It is really no advantage, beyond shortening some- 
what the length of the gun, and it is a source of weakness 
in the gun itself. It was this ‘‘ chambering” which caused 
the failure of the Duilio gun, and also of the 8-in. gun 
which burst, or rather was torn asunder, in the Chilian 
frigate Angamos, but this refers to a future part of my 


a 

hilst on the present subject, that of reduced initial 
pressure, I may point out a very curious “ improvement ” 
on which Colonel Maitland in his paper at the Society of 
Arts laid great stress. 

He says, ‘‘ It escaped notice till observed in May, 1880, 
in the Royal Gun Factory.” Now what is this improve- 
ment? It is the adoption of a band of comparatively soft 
metal attached to the base of the projectile, which being 
“set up” by the force of the powder gases, prevents the 
par moving, till the pressure has accumulated 

ehind it. But this is just neutralising pro tanto the great 
———- claimed for the slow-burning powder. The 
object of the slow-burning powder is to enable the pro- 
jectile to move easily before the pressure accumulates at 
its base, the effect of the new improvement is to hold it 
back till the pressure has accumulated. 

Iam quite aware that the band of soft metal was not 
intended for this, but it is not a little curious, that this 
should be claimed as an advantage incident to its use, 
observed, it is stated, for the first at the Royal Gun Factory 
in May, 1880. Why, it was the very system adopted by 
Sir William Armstrong in the first guns he made. It 
was proposed by Mr. Bashley Britten about 1855, and 
actually tried at Shoeburyness that year or the year 
following. It was reported on by the Ordnance Select 
Committee in 1860, “as a geo which with modification, 
would justify, if not probably come into use.” Mr. Basbley 
Britten states, ina letter to the Secretary of State for 
War, January 31, 1881, ‘‘ that it was awarded first place” 
in a competition of all the systems of rifled ordnance 
known to the authorities in 1861 (Report of Ordnance 
Select Committee, January 31, 1861); and finally he 
continues, ‘‘1n 1863, I was told by your predecessor, 
Lord Ripon, that he would not have hesitated to recog- 
nise my claim to reward if ec system had been Selenineal, 
but as at that time it was only provisionally adopted, and 
retained for use, I was adjudged to have no right to re- 
compense for successful exertion in a public cause.” It 
has now been adopted. Has Mr. Bashley Britten received 
“ recompense? I believe not. 

he grievance of inventors is not the subject of this 
paper. Were it sol could give a pretty long list. This 
is but one of the many instances in which the proposals 
have ‘‘ been retained for use,” till the force of circum- 
stances overcame the Royal Gun Factory. Hitherto my 
remarks have been chiefly critical, but neither is criticism 
the object of this paper. I have goneso far because it is 
important to know where we are. We have been so 
accustomed to hear assertions of our pre-eminence as 
regards ordnance, that we run great risk of one day being 
rudely awakened to a very unpleasant reality. Therefore 
the truth must be told; we are not before, but behind, 
other nations in our armament. I say nothing here of 
ships, but itis not reassuring to be informed on the autho- 
rity of Sir John Adye, that not only was a new breech- 
loading armament imperative, but that it was still in an 
experimental stage, and that the progress of re-armament 
could not be very rapid; and not only so, but that he 
believed new ships would be required for the large guns 
of the new type. What will be the value of the “silver 
streak” if we are not undoubted masters of it? and how 
can we be masters, if in ships and guns we are inferior to 
other nations ? 

Into this question I will not enter, but it is a very 
serious one, and I think justifies the space I have devoted 
to the past and present operations of the Royal Gun 
Factory. I have made a heavy charge inst that 
establishment. I will try now to show that Tis good 
grounds for it, and I think I can do this best by chowing 
that gun construction is not a —_ mystery, that it is just 
as possible to construct a very large and safe gun as it is a 
very large and safe bridge, but that neither one nor the 
other can be done by “ rule of thumb.” 

I have said that a gun is a thermodynamic machine, 
working at an enormously —_ pressure ; consequently 
the machine must be enormously strong. 

Now there are two gg strains to which this ma- 
chine is subjected. é first is the bursting strain, which 
is of the same nature as the strain in a steam boiler. 
Then there is the longitudinal strain, which tends to tear 





asunder the gun between the breech and the trunnions. 
In small guns these strains may both be met by one and 
the same material of the gun, but in heavy guns it is 
essential to separate them, to resist the bursting strain by 
one portion of the material, and the tearing strain by 
another. 

To begin with the bursting strain. It has long been 
known that a cylindrical vessel does not increase in strength 
by a mere increase of thickness, that, in fact, after a 
certain (not very distant) point an increase of thickness 
imparts no additional strength to the cylinder, and the 
reason of this is that the interior surface of the cylinder is 
the most heavily strained, whilst as we proceed outwards 
the strain grows less and less. Now when the pressure 
inside the cylinder is equal to the tensile force of the 
material of the gun, the gun will bear just that pressure 
and no more, however thick it is made, and this because 
so soon as the pressure increases above this limit the in- 
terior surface of the cylinder gives way. 

Thus if cast iron will just bear a tensile strain of 10 tons 
per square inch, a cast-iron gun wi r an internal 
powder pressure of 10 tons per square inch, and if steel 
will bear a tensile strain of [25 tons, a steel gun will bear 
an interior pressure of 25 tons, but neither gun will bear 
more, however thick they may be made. But it is possible 
to construct a cylinder or gun so that its strength increases 
exactly in the same ratio at its thickness. In such a gun, 
suppose it were desirable to use a very quick-burning 
powder, say such as would give an internal initial pres- 
sure of 60 tons per square inch, and suppose that it was 
not desirable to strain the material of the gun beyond 
15 tons per square inch, then. all that would be required 
would be to make the thickness of the gun four times 
the radius, or ina 12 in. gun to make the walls of the 
powder chamber 24in. thick. Such asystem of construction 
ls not only a theoretically correct deduction from strict 
mathematical analysis, but it has proved practically pos- 
sible. I have made cylinders in which the shell or core 
was of brittle cast iron, only one-fifth of the radius in 
thickness, and then by applying other material outside to 
the extent of two-fifths of the radius, so that the cylinder 
when completed was only half a calibre in thickness, I 
have filled it with quick-burning powder, plugged up 
both ends, and fired the powder without injury to the 
cylinder. 

Twenty-four years ago, I made a 3 in. gun of which 
the inner tube was of cast iron onl in. thick, 
and I then thickened it with other material laid on outside 
to 1#in. thick, and this gun has fired charges of 2 lb. 
and 24 lb. of R.L.G. powder, and projectiles of 14 lb. 
weight without the slighest injury. 

Therefore I say that the system is not only mathematically 
correct, but it has been proved to be practically efficient 
twenty-four years ago. I will endeavour in a few sen- 
tences to explain this system. First, suppose an ordinary 
gun, say of 9 in. bore and 15 in. thick, subjected to an in- 
ternal powder pressure of 24 tons per square inch ; and 
jan are this divided into 30 concentric rings by imaginary 
cylindrical surfaces 4 in. apart. This being so, when the 
internal pressure was applied the first ring would be 
strained to 264 tons per square inch, the second to 22 tons, 
the third to 18 tons, the tenth to 8 tons, and so on till the 
last ring of all would only be strained to 24 tons. If now 
the material of the gun will only bear a strain of 20 tons 
the gun must burst, and no increase of thickness could pre- 
vent it. How then are we to make a gun with the same 
material which will not burst? Evidently by some 
arrangement which will take the strain off the inner rings 
and put it on the outer ones. This has been attempted, 
and to a certain extent successfully, by building up guns 
of concentric rings shrunk upon an inner tube with initial 
tension. If the rings are numerous, say five or six ina 
9 in. gun, if they are properly proportioned and put on to 
each other with the right amount of shrinkage, then a 
tolerably good gun, but a very expensive one, may be 
made, but it requires not only extremely accurate work- 
manship, which they have at Woolwich, but extremely 
correct dimensions to work to, which they have not. The 
formule for these calculations were worked out for me by 
my friend, Mr. C. W. Brooks, F.R.A.S., and published in 
1860 in the paper which I read at the Institution of Civil 
Engineers in the presence of many of the Woolwich 
officials, but from that day to this Woolwich has persis- 
tently refused to look at them, and they are not even men- 
tioned in the Woolwich treatise on the construction of 
ordnance, which I have before referred to. 

hilst professing to make guns on this principle, they 
absolutely ignore it, =e, they go so far as to say that the 
law on po Bg it depends “ is not exactly known.” They 
mention two laws, one of which is correct, the other in- 
correct, and the results of which as applied to a 10-in. gun 
differ by 60 per cent., and yet they say of the incorrect 
one ‘it is the simpler, and its results have been shown to 
be fairly trustworthy in practice,” and to crown the whole, 
they do not in their practice use any law at all, but work 
by a “‘rule of thumb.” Instead of four or five concentric 
rings, they went back to one up to 1869, and since that 
date to two, for all guns over 9 in. calibre. And with 
what result ? bag that their guns have failed just as 
calculation would have shown they must fail, had they 
made or believed in such calculations. Sir W. Armstrong, 
from the beginning, adopted four or five coils, but he did 
not at first put them on with any definite tension. He 
has stuck to his numerous coils, but he now does put 
them on with definite and calculated tensions, and the 
result is that Elswick guns are far better and stronger 
guns than those of Woolwich. 

But though guns thus built up are to a certain extent 
successful, they are enormously expensive; they take a 
long time to make, and they are subject to latent defects 
which the utmost vigilance cannot always detect, and this 
is especially the case in guns of 1 ibre. At the best 
they are but an approximation to the best gun. The more 
numerous the rings or hoops, the more perfect the gun, 





and it has at last been recognised by Sir William Arm- 
strong, and I believe Woolwich follows in his wake, that 
the most perfect gun is to be made by substituting very 
numerous coils of wire for the hoops or rings shrunk on. 

This is what is now spoken of as the “wire” or “ rib- 
bon” system of construction, and it is precisely that which 
I brought before the Ordnance Select Committee in 1855, 
which I used in my breechloader of 1860, which again in 
1867 I brought before the then existing Ordnance Select 
Committee, offering to submit my breechloader made in 
1860 to their examination, and which again in 1875 I sub- 
mitted to the Secretary of State for War, accompanied by 
drawings and models of both muzzle and breechloading 
guns up to 150 tons weight and 20in. calibre. I never 
asked for any remuneration, never made any kind of 
stipulation, but only begged that the system might be 
tried, pointing out its enormous advantages, both as re- 
gards time and money, if it proved a success ; but all in 
vain, the answers I got were, that my proposals were not 
considered applicable to Her Majesty’s service, and that 
guns of the size contemplated were not required, and 
therefore the Secretary of State must decline to authorise 
~ experiments. 

ut [ am getting into the grievance-monger groove ; let 
me return to the wire gun. It was taken up by the French 
Government a few years ago, and several guns up to 12 in. 
or 13 in. calibre have been made under the superinten- 
dence of Captain Schultz, of the Ecole’ Polytechnique, 
which have proved a great success. It wasalso taken up 
by Sir William Armstrong four or five years ago, and he 
has made several guns, up tu one of 104 in. calibre, and at 
last by Woolwich. Colonel Maitland, in his paper at the 
Society of Arts, February, 1882, speaking of the present 
system of construction at Woolwich, says, ‘“‘ A very dan- 
gerous rival, once defeated, but now full of renewed 
vigour, has entered the lists against forged steel as a 
material for ordnance. This rival’s name is wire.” So, 
after twenty-seven years the light has dawned upon the 
Royal Gun Factory. 

ence the question arises, and it is a very grave one, 
are they going to apply the wire by rule of thumb? So 
faras I can learn they are. With wire, more even than 
with hoops, accurate computation is necessary. The 
problem is this—Given the calibre of the gun, the 
maximum powder pressure, the maximum strain ad- 
missible on the inner tube, and on the wire, it is required 
to determine the tension with which each individual coil 
of wire is to be laid on, so that when the full powder pres- 
sure operates, each coil shall be strained to the assigned 
limit, and not beyond. This is a somewhat trouble- 
some problem, but it has been solved and formule pre- 
pared, by means of which the proper tension with which 
each coil of wire should be laid on, can be determined and 
the exact condition of every particle of the gun can be 
ascertained : first, whilst in process of construction ; 
second, when completed ; and third, when under fire; and 
this applies not only to the wire, but to the tube on which 
it is coiled. If, for instance, it is required to make a 12-in. 
gun to support a powder pressure of 30 tons per square 
inch, with an inner tube, which shall never be subjected 
to ahigher strain whether tensile or compressive, than 
10 tons per square inch, whilst at the same time the wire 
shall not be strained under fire beyond 20 tons per square 
inch, the formule will give accurately: 1, the proper 
thickness of the inner tube ; 2, the number of coils to be 
put on; 3, the laying on tension of each coil ; 4, the 
tensions or compressions of each coil when the gun is com- 
pleted ; 5, the tension of the same under fire; 6, the 
normal pressure between the wire and the inner tube 
when the gun is at rest, and also when under fire; 7, the 
compression or tension of both surfaces of the inner tube 
when the gun is at rest, and when it is under fire. 

Some very interesting results are obtained by the ap- 
plication of this formula: 1. It proves that it is quite 
possible, that when the whole of the wire is put in, there 
may be very little normal pressure between it and the 
inner tube, and this in spite of the fact, that the first 
wire was coiled on under a tension of 23 tons per square 
inch, 2. That whilst in this particular gun the first coil 
should have this laying on tension, the last should not 
exceed 7 or 8 tons per square inch. 

Both of these conclusions, which are absolutely true, are 
altogether at variance with generally received notions. 
It is very generally believed that the outside wire should 
be laid on with the greatest tension, and I have been told 
that at Woolwich they think it ought to be strained 
nearly to the elastic limit of the material. 

It has also been maintained, and was in fact brought 
forward at the discussion of my paper at the Institution of 
Civil Engineers in 1879, by a very eminent member of the 
Council of that body, that the initial strain on the inner 
tube would be so great that no material would resist it. 
On the contrary, as I have before said, the proportions 
of the gun and tensions of the wire can be so adjusted 
that the strain on the inner tube shall be very small when 
the gun is finished. Another very interesting, and 
it may prove very important deduction is, that the very 
best material for the inner tube is not the highly tem- 
pered and very costly steel now in use, but a cast iron 
of a very low modulus of elasticity. The modulus of 
elasticity of the materials used is a most important ele- 
ment in the question, and enters as such in the formule. 
The function of the inner tube is simply to transmit the 
powder pressure to the wire and tocontain the rifling. If 
it could be made of india-rubber it would be the very 
best material. Of course this is impossible practically, 
and I have no doubt the same will ype of cast iron. 
It will be said that it is too brittle. I have transmitted 
the full force of confined powder = through bY in. of 
cast iron, to wire placed outside. It will be said that it 
will soon wear out from the pressure of the projectile on 
the soft metal—not if we give sufficient bearing surface. 
It will be said, it will not endure the abrading action of 
the powder gases—not if we employ a soft metal ring at 








578 


ENGINEERING. 


[June 27, 1884, 








the base of the projectile to prevent windage and give 
rotation. : 

T have often had to encounter the remark that my ideas 
are purely theoretical, and if I Bong to my own experi- 
mental results the reply is usually, that it is all very well 
on a small scale, but that to make a large gun is a very 
different matter; that the laws embodied in my formule 
may be strictly true, and the formule mathematically 
correct, but that they are not reliable on a large scale. 
Just as well might it be said that the law by virtue of 
which a spinning top preserves its axis of rotation is 
not to be relied on for a rifled Palliser shell, or that the 
law which governs the vibrations of a pendulum is not 
to be relied on for a planet in its orbit. 

There is another class of objection, as a specimen of 
which may be taken that raised by Sir W. Siemens at 
the Institution of Civil Engineers in 1879. He said in 
effect, that accurate calculations of tensions were useless, 
as they would all be upset by the expansion from the heat 
attendant on firing the gun. 

Now there was a serious difference of opinion between 
myself and the late Sir W. Siemens, both as to the cause 
and the extent of the heat imparted to the body of a gun 
by firing, but into that I have no space toenter. Admit, for 
sake of argument, that there is a considerable heat im- 
parted to the gun, does this prove that strict mathema- 
tical analysis is useless? Is there a single application 
of mathematical analysis to physical problems, in which 
disturbing elements are not met, which require allowances 
or modifications to be made, and is this any reason for 
discarding mathematics ? 

Where would the art of bridge-building be, if it had not 
had the benefit of the labours of the most eminent mathe- 
maticians of past days? Yet no arch ever was built or 
could be built according to the strict indications of theory, 
and without those modifications which were necessary 
from imperfection of material or workmanship, or other 
causes. 

Where would Mr. Fowler and Mr. Baker be if they 
abjured the aid of mathematics in designing the Forth 
Bridge, because the sun in summer and the frost in 
winter, induced changes of temperature which varied the 
strains of the structure? Yet these and such as these are 
the only reasons which have ever been given for discard- 
ing mathematical formule, and basing gun construction 
upon empiricism. 

I must now briefly speak of the other strain, the longi- 
tudinal. In its action it follows a law analogous to the 
strains in a cylinder, just as the intensity of these decreases 
as the distance from the inner surface increases, so in the 
longitudinal strain a like law obtains. To explain this 
suppose a 10-in. gun subjected to a powder pressure of 
30 tons per square inch, there would be a total pressure in 
the breech end of 2275 tons to be transmitted to the 
trunnions. Now if the gun were 15in. thick, there would 
be a sectional area of material of 238 square inches to 
resist this force, and if the material were uniformly 
strained, this would give a strain of 94 tons per square 
inch, but the fact is that the strain is not uniform, the 
inner layers are strained much more heavily, the outer 
much less. 

This was first pointed out by the late Sir William 
Palliser in 1863, and a method for remedying the evil was 
then patented by him. This, after some years, was 
adopted at the Royal Gun Factory, and since then, Iam 
informed, breech failures have been a rare occurrence. 
But Sir William Palliser’s is not a perfect remedy. It 
mitigates, but does not curethe evil. It removes the ex- 
treme strain outwards, and distributes it over a larger 
area, but that strain still has to be borne by the same 
material which has to bear the bursting strain. 

For twenty-seven years I have maintained and pressed 
upon our ordnance authorities, the principle that the longi- 
tudinal strain should be met by one portion of the mate- 
rial, the bursting strain by another. It was on this prin- 
ciple that I constructed my breechloader in 1860, and it is 
on this principle that Captain Schultz has constructed 
the wire guns for the French Government. It is theoreti- 
eally right and has proved practically successful. It 
removes all the fancied difficulty about securing the breech 
in wire guns. It is perfectly simple in its application, and 
admits of the longitudinal strength being calculated and 
provided for with tie same accuracy as the circumferen- 
tial strength, but of this the Royal Gun Factory is not 
yet convinced. They are at last beginning to believe in 
wire guns, and to make them, but so far as I can learn 
their system will be the old rule of thumb. They have 
never even asked to see the formule which have been pre- 
pared. ig ge d they are still of the old opinion as ex- 
pressed Sir H. Lefroy, that ‘‘mechanics are governed b 
facts and not by formule,” and the probable result will 
be another decade of haphazard gun-making with its in- 
evitable attendant, enormous ovtlay and failure at the 
end. 

There are other considerations which are not without 
importance, namely, the cost and time required for the 
construction of wire guns. The present hoop-built guns 
are very costly and from the amount of workmanship, re- 
quire a long time to make. In 1876-77 the average cost of 
the Woolwich guns (muzzle-loaders) was as follows : 


10- in. guns of 18 tons weight, 74/. per ton, 
11 25 80/ 


” ” ° ” 


” 
12} ” ” 38 ” 907, ” 


Assuming the same rate of increase to the weight, the 
cost of a 100-ton gun would be about 142/. per ton, or 
14,200/. The price paid to the Elswick Company for the 
100-ton gun built for the Italian Government, afterwards 
purchased by our own, was 16,000/. I have no hesitation 
in saying that a wire gun of the same calibre, the same 
weight, and greatly superior strength, could be made for 
one-fourth of the money. 

In May, 1867, I addressed a communication to the 





president of the Ordnance Select Committee with designs 
and estimates for three guns : 


A 13-in. gun weighing 23 tonscost 650/. 
36 9007, 


” ” ” . 
99 24 55 os 180 ~,, 3000/. 


In August of the same year I received a reply from the 
War Office declining to authorise any experiment on three 
grounds : First, the novelty of my proposals (only eleven 
or twelve years old); second, the doubts which might be 
entertained as to the strength of the structure obtainable 
(I had put an end to all doubt on the subject thirteen 
—- before) ; and, third, the tt expense which would 

ave to be incurred in experiments (900/. for a 23-ton 
gun), and yet they had spent, I believe, 4000/. in the 
experiments of the Armstrong and Whitworth competi- 
tion, which, as the Committee who conducted it them- 
selves admitted, could lead to no results as to the best 
form of gun or system of artillery. 

One-tenth of the amount spent in this futile inquiry 
would have sufficed, most amply, to prove whether 1 was 
right or wrong. If right, millions would have been saved to 
the nation, and we should have had at thepresent day an 
efficient, instead of the now admittedly obsolete, armament. 
Ihaveno pecuniary interest in this matter, my patentshave 
long since expired, my endeavours to induce the Govern- 
ment to investigate the subject have failed, but in writing 
this article I make one more effort, I fear a vain one, to 
place our gun-making establishment on a scientific basis. 

The late Emperor Napoleon III., in the preface to his 
work ‘*Du Passé et de l’Avenir de l’Artillerie,” says 
that the “sty ane of artillery had to contend with ‘two 
formidable enemies—imprudent innovations and routine,” 
but he laid the greatest stress on routine. He said, ‘‘ Not 
only does routine scrupulously preserve, like some sacred 
deposit, the errors of antiquity, but it actually opposes, 
might and main, the most legitimate and the most evident 
improvements.” 

ad he been acquainted with the past of the Royal 
Gun Factory he might have discovered a third enemy, the 
disbeliefin mathematical investigation as a guide to gun 
construction. 

Ticonclude with a protest and a warning. A protest 
against all empiricism in a matter of vital consequence to 
the nation. A warning that such empiricism will lead to 
disaster. We shall go on, spending millions, as we have 
done before, and we shall find at the end of another ten 
years that other nations are before us, and that valuable 
as might be our “‘ silver streak,” we have lost the power of 
keeping it in our own possession. 

P.S.—In the above article, which was written some 
time ago, I have abstained from any referonce to guns 
other than those of Woolwich and Elswick, because these 
guns only have been adopted into the service. Outside of 
these great establishments Sir Joseph Whitworth stands 
pre-eminent, witness the results obtained from his 9-in. 
shot gun made for the Brazilian Government, the pro- 
jectile from one of which guns passed clean through an 
18-in. plate and backing at Southend in August 11, 1883. 
It is true that this was obtained by a very large charge 
of powder in a chambered gun, but I believe that this 
was not left to Sir Joseph’s option, but was one of the 
conditions of his contract, imposed upon him by the 
Brazilian authorities. A higher result might be obtained 
in an unchambered gun, if it were sufficiently strong to 
resist a high initial pressure.--J. A. L. 





NOTES FROM THE SOUTH-WEST. 

New Gas Works at Crindau.—New gas works at Crindau, 
near Newport, have now made such progress as to 
permit of the foundation stone being laid. The first 
section of the new works consists of a retort house, 147 ft. 
oo | inside, by 65 ft. in width. Adjoining and parallel 
with it, is a coal store of the same length, and 40 ft. wide. 
There will be two stacks of retorts containing in all 
144 mouthpieces. For the present only one of these 
stacks will be erected, and the other will be erected 
as the demand for gas requires it. The condensers 
(which will be of wrought iron), scrubbers, washers, 
and tar tank, will be erected ‘in proportion with 
the capacity of the retort house just described. These 
have not yet been commenced, but will be put in hand 
very shortly. The purifying house is 147 ft. in length, 
and 62 ft. wide. There will be six purifiers 20 ft. square 
each—four for oxide, and two for lime. The building for 
the engine-house will be 82 ft. long by 40 ft. in width, and 
the boiler-house 40 ft. by 35 ft. The meter and governor 
house follow these buildings. The diameter of the gas- 
holder tank is 120 ft., and its depth, from top of coping, to 
ery of tank bottom, is 25 ft. 7 in, The holder will 

old 500,000 ft. of gas when filled. It is of a strong 
construction, and to meet the exigencies of a somewhat 
exposed situation, the framing consists of fourteen cast- 
iron columns, with two rows of neat wrought-iron lattice 

irders. The mains laid into the town are 24 ft. in diameter. 
The whole of the buildings will be in red brick with 
blue facings, excepting keystones, sills, and coping, which 
will be of Forest stone. The roofs will be of wrought 
iron. Space has been left for the erection of another 
retort-house, as also space for two additional gasholders. 
Should these be found necessary the works will be in a 
position to turn out about 1,750,000 cubic feet of gas ,pér 
twenty-four hours. The works are being erected to the 
designs of Mr. Canning. Thecontractors for the building 
are Messrs. H. Hilton and Gow, of Birmingham, and for 
the iron roofs Messrs. Willey and Co., Exeter. The gas- 
holder is being erected by Messrs. Pigott, of Birming- 
ham, and the tank by Messrs, White and Co., Evesham. 


The Bute Docks.—The quantity of coal shipped from the 
Bute Docks last year was 6,558,838 tons, giving an 
average of 506,295 tons per lunar month. 


Drainage of Cardif.—On Thursday (the 19th) the Public 








Works Committee of the Cardiff Town Council made an 
inspection of a new outfall sewer on the East Moors, 
necessitated by the extension of the Bute Docks. The 
new drain branches off near the copper works, and finds 
an outlet about 300 yards from the old one. It is 800 
yards in length, and will cost 9500/., the whole of which 
will be defrayed by the Marquis of Bute. The work has 
been well carried out by Mr. Nelson, the-contractor. 


Maestey.—The 9 ft. seam of coal has been struck in 
Moffatt’s Level on the Cwrtymwmnws Farm, the free- 
hold property of the Llynvi and Tondu Coal and Iron 
Company (Limited). e seam is the real steam coal. 
As the land is freehold there will be no royalty, and sink- 
ing operations will be more profitable. 


Neath Harbour Works. — Operations at the Neath 
Harbour works are being vigorously Pag. 90 forward by 
the contractor, Mr. C. E. Daniel. On Monday last the 
task of shutting out the water from the locks of the river 
was ee performed under the personal super- 
vision of Mr. W. Wilson, the engineer, Mr. R. T. O. 
Barbensen, resident engineer, and Mr. Daniel. The 
remainder of the work, as Smaener with that already 
carried out, is exceedingly simple. One of the pairs of 
- which, with the bridges, &c., will be worked by 

ydraulic power, has already been delivered and will be 
fixed without delay, whilst the other is daily expected. 


Colliery Enterprise at Mountain Ash.—Messrs, Nixon 
are said to have decided to sink a pit on their farm at 
Lletty Turner, near Mountain Ash, to the No. 3 seam. 
The company has been working this seam for many years 
at the Forest Level, but will soon reach their boundary 
in the northern direction. There remains, however, a 
large area of the coal untouched on the western side of 
= Cynan, which the proposed new pit will render avail- 
able. 


Newport.—The steam coal trade has not shown much 
alteration ; shipments have been about up to the average. 
The clearances of iron, &c., show a considerable decrease, 
having amounted to only 1236 tons, forwarded to the fol- 
lowing destinations : Gothenburg, 620 tons ; Santos, 616 
tons. The rail trade continues dull, but for bars a better 
demand is reported. The arrivals of iron ore have been 
well up to the average ; there is not, however, any improve- 
ment to report in this market. In the shipbuilding and 
repairing trades there is not much doing. Last week's 
coal clearances amounted to 29,433 tons. From Bilbao there 
were received 11,016 tons of iron ore, and 4510 tons came 
to hand from other sources, 


Opening of a New Colliery.—An attempt is about to be 
made to utilise a large acreage of the Mynyddisimyn 
seam for house coal purposes. The minerals are situate 
in proximity to the Place Farm, which is midway between 
the Bryn and Blackwood, and on the north-west side of 
the highway. The minerals are the property of Lord 
Tredegar, Colonel Lyne, and Mr. Mortagee, and the 
right of working them has been secured by Messrs. Bevan 
and Price, who have at present collieries in operation in 
the Bargoed and Pengam districts. 


Cardiff.—During the t week the steam coal market 
has remained in much the same state. A contract for 
the Admiralty reserve squadron in Ireland has recently 
been given to the Powell Duffryn Company. Small 
steam cual has continued to maintain the improved tone 
which has recently become noticeable. Shipments of 
patent fuel have been good, and this market now shows 
somewhat more favourable symptoms ; there is, however, 
no change in prices, In the house coal trade there is 
no material variation. Last week’s clearances comprised 
144,635 tons of coal, 1220 tons of iron, 3246 tons of patent 
fuel, and 90 tons of coke, From Bilbao there were received 
6286 tons of iron ore, and 2320 tons came to hand from 
other ports. 


Bristol and the Midland Railway.—A Midland Railway 
Bill, in which powers are sought to expend capital in con- 
structing block signals, &c., on the Bristol Port and Pier 
Railway, so as to make the tunnel under Durdham Down 
suitable for passenger traffic, and to compel the Port and 
Pier Company to contribute to the cost thereof, came be- 
fore a Committee of the House of Lords on Thursday. 
On the conclusion of the argument the Committee decided 
that the petitioners had no locus standé. On Friday a 
deputation from the Bristol Chamber of Commerce was 
received by the directors of the Midland Railway Com- 
pany at the offices of Messrs. Beale, Marigold, and Beale, 
solicitors to the company, 28, Great George-street, West- 
minster, with reference to a suggested extension of the 
Midland Railway system from Clifton Down to Canon’s 
Marsh and the quays. Mr. Brunlees, C.E., laid before 
the Board certain details with respect to the proposed 
scheme, and estimated the cost, including the erection of 
certain passenger stations, at 170,000/. 








Messrs. Rosey and Co.—On June 20th, two large 
dining halls, capable of accommodating 700 persons, were 
opened by the Coffee Palace and Dining Hall Company, 
in connection with the Globe Iron Works of Messrs. 
Robey and Co, 

VENTILATION.—At the ventilation o 
just concluded at Birkenhead, Messrs. Robert Boyle and 
Son, of 64, Holborn Viaduct and Glasgow, have been 
awarded the gold medal, the highest and only prize 
offered, for their system of ventilation. 


n competition 





Soctety or Arts.—A_ conversazione will be held at the 
International Health Exhibition by the Council of the 
Society of Arts, in conjunction with the Executive 
Council of the Exhibition, on Wednesday evening, 9th of 
July. The whole of the buildings will be open, and the 
gardens will be illuminated. 
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881. 
1405. Springs for Pistone: A. T. Allen, Londo 
and H. Cavill Sheffield. (Blackadder's Patent). (6d. * 
Figs.|—The original first claim, which is for ‘‘The construction 
and use of springs for pistons of steam engines and for other various 
purposes, substantially as heretofore described and illustrated,” is 
disclaimed. The remaining claim is for ‘‘ The construction and use 
of compound springs for pistons, composed of a series of vertical 
spiral springs of any desired number of coils, connected together 
by the continuation of the wire of which the Ms is composed 
the said coils being coiled to the right and left alternately.” 
(Leave to amend granted, May 28, 1884). 

1883. 
1079. Mechanical Telepnenic Apparatus: H. J. 
Allison, London, (G. F. Shaver, Erie, Penn., U.S.A.) (6d. 
9 Figs.}—The principal amendments appear to consist in omitting 
the following words from the first and fourth claims, ‘‘ or other 
suitable devices,” and the following claim is struck out: ‘“‘ The 
combination of branch wires within the central office with the line 
wires for the purpose set forth. (Leave to amend granted. May 9, 
1884). 





1481. Genera Electricity: J.A. Kendall, Mid- 
dlesbrough. [6d. 3 Figs.)—The specification is now more 
fully described, a sheet of drawings is added, and the claim is 


limited to the metals mentioned in this » ification. The claim 
is for : ‘‘ The improved method of generating electricity by means 
of an arrangement of metals, and fused or — heated media in 
connection with hydrogen gas and heated air, or other material 
having ap effect equivalent thereto substantially as herein before set 
forth and described.” (Leave to amend granted, May 16, 1884). 


4575. Printing Freases : W.R. Lake, London. (2. 
Huber and W. K. Hodgman, Taunton, Mass.,U.S,A.) [(6d.)— 
The impression cylinder has two or more faces, each fitted with a 
set of grippers, and one or more series of wheels, or one or more 
cylinders fitted with sets of grippers arranged to take up a sheet 
fiom one printing surface, and transfit it onto another face of the 
same cylinder, and to deliver another sheet on to the fly or sheet 
piler. (September 25, 1883). 

4594. Dynamo-Electric Machines: F. . 
J.8. Shearer, and W. Beale, London. [6d. 11 Figs.j|— 
The conductors are placed parallel to the axis of, and rotated 
around, a central magnet, or a disc conductor is rotated between the 
two poles of a horseshoe magnet. Referring to the illustrations, 
the cylindrical magnetic core S is mounted on a shaft fixed to the 
frame Aof the generator, and is etised by conduction along 
the frame and chat, together with the field magnets N, by means 
of the coils I. The cylindrical cage (Fig. 3), made of parallel bar 
conductors, rotates within the e bet the poles S 
and N. The ends of the cage, made of insulating material, serve to 
keep in position the separate bars, and are fixed to a sleeve carry- 
ing aseries of insulated conducting discs corresponding in b 
to the number of bars, to which they are connected. Contact 
springs bearing on these discs are connected, as shown in Fig. 4, 
in series, the current being continuous. The field ets may 
be permanent, in which case they are constructed as follows: A 
coil of steel wire is passed through a furnace (shown asa tube 
heated by a flame) to render it of a bright red heat, and then 
through @ cooling or oil trough, heated at its further extremity to 
temper the wire, the graduation from h dened to tempered wire 


H. Varley, 









































taking place within a solenoid or helix surrounding the part of the 
trough, and serving to magnetise the wire ; there ma: be also a 
helix or solenoid = Ba the wire enters the trough. e wire is 
then cut into suitable lengths which are grouped together to form 
a compound magnet. In another form of generator a series of 
disc conductors placed in continuous series by an external system 
of connection may be rotated in suitably connected magnetic 
fields. Or a helix mounted on an iron core may be rotated 
at a high speed on its axis, and be also revolved round a 
magnetic centre or core. A motor driven by continuous 
currents a rocking armature, shaped like the seg- 
ment of a cylinder capable of moving in its own plane; this 
armature comes successively under the influence of a series of 
electro-magnets arranged around the arc of its periphery, and the 


current to which is successively completed. The rocking motion 
drives a crankshaft by means of a connecting rod. If the mov- 
ing segment be driven, a current will be generated in the fixed 
coils, The patentee refers to a previous Specification 5055 of 1882. 
(September 26, 1884). 


4755. Apparatus for Ratsing Water, &c.: C. 
B Hartlepool. (1s. 2d. 32 #igs.J—A cylinder is pro- 
vided with the usual suction and delivery valves, and at a con- 


ee above the delivery valve is placed an injection pi 
rovided with a cock, the position of which pipe determines the 
imit of the stroke. On the top is fixed an equilibrium valve for 
the admission of steam ; the top of a piston attached to the valve 
is open to the atmosphere. Below the steam valve is a snifting 

ck for the admission of a small quantity of air. A ion of the 
rising main and body of the machine being charged with water, 
the steam is admitted and forces the water through the delivery 
valve, when a portion of the water will flow back through the 
injection pipe, and will establish a vacuum, causing the steam 
valve to close and the vessel to fill with water, and the air passing 
through the sniftiog cock will then cause the steam valve to open. 
(October 6, 1883). 


4044. Heating Stove: A. C. Kennard, Falkirk. 
(6d. 13 Figs.|—The firebox is arranged in combination with sets 
of vertical partitioned chambers through which the hot products of 
combustion are caused to descend ont ascend, the chambers being 
provided with covers and doors. (October 17, 1883). 


5009. Hydraulic Lifts, &c.: J.S.Stevensand C. G. 
Major, London. (10d. 20 Figs.|—A counterpoise is connected 
by a lever with the hydraulic ram so that it moves with the ram, 
but at a rate in relation tothe movement of the ram which changes 
with the position of the ram and in such p t 
or partially compensate variations in the efficiency of the ram or in 
the load dependent on the position of the ram in its stroke. 
(October 20, 1883). 

5031. Electro-Motors, &c. : 
{6d, 2 Figs.}—The armature core ber of links 
similar to a pitch chain. A permanent or electro-magnet or a 
mass of magnetic material deriving its magnetism by induction is 
suspended loosely within the armature core. Referring to the 


Fig. }. Fug. 2. 








A. Reshenaaun, London. 
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illustrations, the internal magnet is made of iron plates F wound 
with coils and, joined to pole-pieces N 8 ; it is suspended upon two 
non-magnetic brackets Dompueed by roller bearings R upon the 
armature shaft, and is weighted as at J. The form of the arma- 
ture A is clearly shown. (October 23, 1883). 


5110. Generation, 5S e, on, Distribu- 
tion, &c., of Electricity: J. 3 Witsoe’ Riverton, 
N.J., U.S.A. [ls. 2d. 5 Fige.|—The surplus power from gas 
works, manufactories, natural forces, &., is u to generate 
electricity which is stored or otherwise utilised; for instance, in 
a system of electrical depositing cells for the extraction or re- 
covery of metal from their ores. These cells can be placed in 
short circuits to a system of main conductors, which circuits can 
be made or broken automatically ding to ti ist. in 
the main circuit. The construction of depositing cells and their 
electrodes is also described. The patentee refers to fifteen 
previous specifications. (October 27, 1883). f 


5281. Spring Hinges for Doors: J. S. Stevens and 
C. G. Major,London. [10d. 21 Figs.]—The object is to con- 
struct a hinge, closing spring, anda cheek or buffer all in one ap- 
paratus, to be fixed beneath the floor and attached to the heel of 
the door, the arrangement being applicable to both single and 
double-acting doors. (November 8, 1883), 


5291. Go Steam and other Motors: P. W. 
Willans, Thames Ditton, Surrey. (8d. 5 Figs.J}—A first 
or governing solenoid in the circuit controls the circuit of motor 
solenoids operating directly on the throttle valve or other regula- 
ting mechanism. Referring to the illustration, the pull of the 
regulating solenoid G on its core is, as d bed in Specification 
1184 of 1883, balanced by a spring 8. A straight bar X Y connects 
the core of the solenoid and the spindle of the throttle 
valve and carries a piece of insulated con —— F con- 
nected to one lead from an electric generator. e spindle of the 
throttle valve is connected to the core M of two solenoids A B, one 
end of each of which isconnected to the other lead from the gene- 
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rator; the other ends being connected respectively to contact 
pieces C and D arranged above and below the piece F. The move- 
ment of the throttle valve thus tends to break the contact which 
is established by the motion of the core of the governing solenoid. 
In a modification the eontacts C D are carried by a rod rigidly con- 
nected to the spindle of the throttle valve, and the contact F is 
carried by a rod rigidly conneced to the core of the solenoid G. 
The motor solenoids may be —— to actuate a valve control- 





ling the supply of fluid to one side or the other of a piston, which 
tuates the throttle valve or expansion gear, or the loading 








of the governor by means of a ~ane shifted along a lever, the 
valve being maintained in its central position by weights or springs. 
In the method shown, two washers loose on the valve rod are 
separated by a stop fixed on the valve rod ; springs bear on the 
outer sides of the washers and against fixed discs ; fixed stops are 
arranged between the two loose washers. If the valve rod 
be moved from its central position, one of the washers is 
forced by its spring to bear on the stops, and the other is 
carried away from the stops compressing its spring, which tends 
to return the valve rod. To prevent sparking, both contacts 
Cand D are normally in contact with F, one or the other contact 
being broken when the rod X Y is operated by the governor 
solenoid, or these contacts may be made to make and break 
the circuit to auxiliary solenoids in which a small current 
causes the core to travel through a long distance, and make the 
contact for the motor solenoids. A balanced regulating valve is 
shown and described ; it comprises a trunk piston working in a 
cylinder, and having two openings in its sides leading to its under- 
side and to the ordinary throttle valve; steam from the boiler 
enters at the side of the cylinder, which is increased in diameter 
at this part over which the trunk piston slides. A pipe leads from 
the upper side of the piston to some of the steam chest. A 
spring or weight on a rod ing through a stuffing-box in the 
lower end of the cylinder insures that the pressure on the lower 
side of the piston (i.e., the boiler pressure) shall exceed the pres- 
sure on the upper side (i.e., the steam chest pressure). If the 
boiler pressure is insufficient to maintain this excess, the opening 
1883). piston remains fully open to the steam, (November 8, 


5315. Gas Engines: J. H. Johnson, London. (J. //. 
E. Lenoir, Paris). (8d. 18 Figs.|—This relates to gas engines in 
which the explosive mixture is compressed before ignition in a 
chamber maintained at an elevated temperature, and is caused to 
pass through the cylinder before entering the chamber or heater. 
By this arrangement poor explosive mixtures may be employed. 

e escape valve is arranged at the rear of the ignition chamber 
or heater, so that the products of bustion are completely 
expelled. A governor is arranged to operate a light piece of 
mechanism which is placed in front of or withdrawn from in 
front of the valve controlling the passage of the gas. The valveis 
operated by means of a light jointed arm which engages with the 
stem of the valve when the engine is running at its normal speed. 
In order to carburet air for working the motor, the air is passed 
through a chamber in which are suspended permeable screens 
dipping into the carburetting liquid. The gas is ignited by means 
of a secondary battery or by phosphoretted hydrogen. (Novem- 
ber 10, 1883). 

5317. Hot-Air Engines, &c.: W. Schmidt, Wolfen- 
buttel, Germany. (6d. 13 Figs.j}—This comprises a double- 
acting force pump adapted to act both as a’compression pump and 
as a pump for replacing the ped air, a ting rod adapted 
to be lengthened by means of an eccentric, an extensible valve 
rod for stopping the engine, 2 liquid receptacle heated by the 
heating apparatus of the engine for regulating the heat, an air 
moistening apparatus, a preliminary heater, a double-acting 
power and compression cylinder, a distribution slide valve, and an 
expansion or auxiliary valve and other details. (November 10, 
1883). 








5330. Anti-Fouling Composition: W. F. McIntosh 
and W. 8. Croudace, Dundee. [4d.)—The composition 
consists of Venice turpentine, common turpentine, linseed oil, 
Palma Christi oil, tallow calcothar, barium sulphate, calcium 
carbonate, and alumina. The composition is heated and coated 
over two or more coatings of white lead or zinc paint. (November 
12, 1883). 

5336. Breakwaters, &c.: L. W. Leeds, London. 
{6d. 12 Figs).—The essential feature consists of a floating struc- 
ture, with a horizontal share or cut-water, part of the waves 
striking it going up the horizontal inclined plane, and part pass- 
ing under, forming a floating harbour. The inventor refers to 
specifications in the names of Taylor, Smith, Liardet, Sleigh, Sir S. 
Brown, and Saunders. (November 12, 1883). 


5337. Steam Vessels for Carsying Live Fish, &c.: 
L. W. London, [6d. 3 Figs.}—An open-bottomed 
channel is provided between the boiler room and the fish or other 
tanks, through which channel the sea water can circulate to keep 
the tanks cool. The air for ventilation is taken from above deck, 
and is separated from its moisture by means of baffle plates, and is 
conducted to and through the below deck portion of the vessel, 
and finds its outlet through an air funnel in close proximity to the 
smoke stack. The deck bulwark at the bow is in the form ofa 
curve. (November 12, 1883). 


5352. Pneumatic Power Hammers: W. D. Player, 
Birmingham. {8d. 6 Figs.)—The hammer head works in Y- 
shaped guides, and corsists of a hollow cylinder in which works a 
piston raised and lowered by a rocking bar having a movable ful- 
crum. Slots on opposite sides of the hammer head open into the 
cylinder, and when the piston passes either end of these slots air 
is compressed and the p cushioned. A bush, square in section, 
is passed through and fits the sides of the slots in the hammer 
head, and is secured to the rocking bar by a pin pats through 
it and through the sides of the forked end of the bar. The piston 
is slotted, and the bush fits the slot closely at top anc b. .tom ; the 
slot in the piston is a little wider than the slots in the cylinder, so 
that the bush has a clearance space on each side, and the thrust 
on the bush cannot be transmitted to the piston or the cylinder, 
but is taken by the sides of the slots in the er head. 
(November 13, 1883). 


5359. Pupvacting Cobalt, Nickel, and Man: ese 
from their Ores: J. B. Readman, Glasgow. [2d.|—The 
pulverised ores are treated with one or more of the chlorides of 


iron, calcium, strontium, or magnesium, either by furnacing or 
by agitating them thoroughly in water. (November 13, 1883). 


5367. Manufacture of Steel: W. Beardmore and J. 
MacC. Cherrie, G: ow. (6d. 6 Figs.}—The steel is cast 
into ingots of a shallow or flat shape, so that there is in the ingots a 
thin or shallow as distinguished from a thick depth or — of 
liquid steel through which the gases have to escape. The illustra- 
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tion is a longitudinal section of the mould. Each receptacle a is 
connected to itsneighbour bya channel b. They may be pro- 
vided with a cover held in proper position by wedges, and 
provided with one or more holes for pouring the metal. (No- 
vember 1883). 

5368. Ropes : G. B. Vaughan, London. (S. Trott and 
F. A. Hamilton, Halifaz, N.S., Canada), [4d.] Yarns of right- 
hand and left-hand twist are laid or arranged respectively in left- 
hand and right-hand layers or servings. (November 14, 1883). 


0. Boring Taper Holes: R. Letherby, Barn- 
mw. 4 Devon, [6d. 3 Figs.]|—Behind the rest, in which the 
boring tools are fitted, isa jaw capable of sliding horizontally and 
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carrying a cam having — or notches of different lengths 
formed on its periphery. e jaw tends, either by the action of 
weights or by other means, to withdrawn the rest backwards, and 
in the rotation of the cam the tongues or notches are brought into 
contact with a roller at the front end of the jaw ; the rest is thus 
impelled forwards so that the boring tools after being withdrawn 
are each time again presented at the proper position in the holes. 
(November 14, 1883). 


5371. Batteries for Electric Lighting, &c.: J. Noad 
and R. Matthews, London, (6d. 4 Figs.]—The inner or 
porous and outer or acid proof cells receive the electrodes and 
exciting solutions and are paige: with suitable means for carry- 
ing off the overflow of fluid which is utilised for charging a 
secondary battery. Referring to the illustrations, the outer cells 




















C are provided with U-shaped iron plates D and the irner porous 
cells E with carbon plates F, or vice versd. The outer cells are 
charged with nitrohydrochloric acid and water, and the inner cells 
with a mixture of nitric and sulphuric acids, nitre, and water, 
or vice versa. The overfiow from the outer cells is carried to the 
secondary battery L consisting of alternate plates of iron and 


carbon. (November 14, 1883). 
5375. Protecting Submerged Structures from Cor- 
rosion and Fo : FM. ‘Lyte, Putney, Surrey. [4d.} 


—These are coated with two coats of paint, the first having for its 
base the oxide of any metal electropositive to iron or steel, such 2-, 
sulphate of baryta or silicate paint, oxide of zinc, alumina, &c., and 
the second consisting of a paint having anti-fouling or poisonous 


qualities such as oxide of zinc, White or red lead, containing the 





basic acetate of copper comb with ar acid or arsenate 
of antimony. (November 14, 1883). 

5379. Deodorising Foul Air: J. F. Johnstone, 
Belvedere, Kent. {6d. 2 Figs.|—The foul air and gas are 


driven by a fan into a small chamber in which is a revolving 
paddle wheel, and to which deodorising liquid is gradually ad- 
mitted. (November 14, 1883). 


5380. Bessemer Converters, &c.: W. M. Murdock, 
Gilwern, Brecon. (6d. 7 Figs.|—The blast tuyeres are arranged 
around the converter, and so as to be at about the same level, and 
a receiver is placed on a part of the converter which is above the 
level of the metal, and in such a position that when the converter 
is turned down it forins the lowest part of the converter. The 
metal can thus be run out of the converter, and afterwards run back 
again and reblown if necessary. The illustration clearly shows the 














construction, C being an annular blast box and E the receiver pro- 
vided with a tipping hole F, The receiver may be replaced by a 
spout. The tuyeres may be of ganister and be surrounded by 
water boxes, and the outer faces may project into the blast box, 
The water block may have tubes passing through it corresponding 
in number to the perforations in the nozzles of the tuyeres, the 
perforations being tapered, so that any metal running back is in- 
stantly cooled, and the pencils formed readily drawn out. (No- 
vember 14, 1883). 


5384. Ste and Propelling Boats, &c.: T. B. 
Zeathorn, London. (6d. 10 Figs.|—The rudder is made in 
two parts, the upper being fixed to the rudder-post, and the lower 
part attached by a movable joint to the rudder-post and the upper 
fixed part of the rudder at any angle less than a right angle to the 
vertical of the rudder-post, so that the lower part of the rudder 
may swing from side to side independently of the turning of the 
rudder, Two vertical arms are hinged to the lower part, a short 
chain being attached by its ends to these arms and passing over a 
pulley above, so that the chain can be drawn tight and cause the 
arms to clip the ge part of the rudder and hold the two parts 
together. When the chain is loose, the boat can be propelled by 
moving the tiller rapidly from side to side. Oars, sculls, or 
paddies may be constructed on a similar principle. (November 15, 
1883). 


This is surmounted by one or more truncated cones having spaces 
between them. "The whole is covered by a conical cap. The cap, 
cones, and shaft may be corrugated or grooved so as to provide for 
the air spaces. (November 15, 1883). 


5399. Steam Engines: A. M. Clark, London. (4. 
Eberhart, Philadelphia, U.S.A.) [6d. 4 Figs.)—The steam ~* 
gine is constructed with two cylinderscurved to the arc of a circle. 
Two pistons work in each cylinder, and are coupled in pairs (one 
piston of each cylinder being coupled with the adjacent piston of 
the other cylinder) by curved piston-rods connected by radius 
arms with sliding crosshead pled by « ting rods with 
cranks. Four valves control the inlet and outlet ports of the two 
curved cylinders, and are connected in pairs by valve rods geared 
with each other and with the driving shaft. (November 15, 1883). 


5405. Si Gear: J. Hastie, Greenock, N.B, 
{6d, 11 Figs.]—A frame fitted with guides supports and guides 
the connecting links when disconnected from the hand gear. A 
brake is applied to a sector on the rudder stock to restrain violent 
movements of the rudder. The chains connected to the rudder 
are acted on by a two-grooved wheel, the chains each having an 
end fixed to the wheel which operates with less than a complete 
turn. Referring to the illustrations, the steering wheel 12 is fixed 
on a shaft 13 carried in a swivelling bearing 14 fitted on the 
rudder stock and in another bearing on the standard 16. Right 




















5385. Exhaust Ventilators: W. Walker, Birken- 
head. (6/1. 2 Fi7s.—A hollow truncated cover fits on the top of the 


and left-hand screw threads on the shaft 13 work in screwed 
blocks 17 guided on rods 18 fixed to the framing. The blocks 17 
are formed with eyes connected by pins to links 20 jointed to 
opposite ends of a crosshead 21 fixed on the rudder stock. A light 
frame 22 formed with guide slots is fixed on the guide rods 18. 
When the hand gearing is disconnected the pins, connecting the 
links 20 and blocks 17, are drawn out and enter into the guide 
slots. A brake block 24 is arranged in a guide 25 with a screw 
spindle 26'for tightening or slackening, and on the underside of the 
sector to which the chains are attached, is a brake sector 28, against 
which the block 24 can be made to bear. (November 16, 1883), 


5406. Gas Motor Engines: G. G. Picking and W. 
Hopkins, London. jé6d. 4 Figs.|—The piston after it has 
completed its stroke is allowed to return a certain portion of its 
stroke before commencing to compress the mixture either by 
keeping the escape port open or by closing the air, or air and gas 
inlet to the cylinder, and thereby forming a partial vacuum in the 
cylinder while the piston is completing its outstroke, so that 
the pressure of the exploded gases when opened to the exhaust 
shall not be much greater than that of the atmosphere. The 
valve which governs the inlet of gas to the engine is worked from 
the piston of the engine or of the pump. Referring to the 
illustration, the piston G is reciprocated in the cylinder by means 
of two cranks set nearly at right angles to the main crank and 























connected by links to a crosshead fixed on the hollow piston rod 
H. The piston G completes its outstroke at the time that the 
main piston has travelled half way in its instroke. The space 
between the piston G and the cover serves as a pump, the mixture 
being forced on the return stroke of the piston into the firing 
chamber M, expelling the products of combustion out of the ex- 
haust N. The piston B makes its instroke and covers the exhaust 
N, it then forces the air in thecylinder through the valve -R, some 
of the firing mixture being allowed to escape with the air and being 
conducted to a chamber where it is drawn into the cylinder at the 
next stroke of the piston G. When the piston has passed the 
opening leading to the valve R, the firing mixture is compressed 
into the chamber M and fired by means of the slide valve S. 
The patentee refers to Specification 2492 of 1883. (November 16, 
1883). 
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shaft, spaces being left between its inner surface and the shaft end. 


5407, Obtaining Co; from Cupreous Solutions : 
A. P. Price, London. Par Metallic = in a fine state of 
— is intimately mixed with the solution. (November 16, 
1883). 

541€6. Production of Zinc: A. P. Price, London. [2d.] 
—The zinc contained in the ores is first volatilised and then con- 
densed, it being then mixed with carbonaceous matter and dis- 
tilled inthe ordinary manner. (November 16, 1883). 


5417, Pri Voltaic Batteries: D. G. Fitz- 
gerald and T. J. Jones, London. (4d.)—The negative 
element is of lead coated electrolytically with peroxide of lead, or 
of carbon surrounded with peroxide of lead obtained electrolyti- 
cally from an oxide or salt of the metal. The positive element is 
of porous lead obtained by the compression of electrolytically de- 
posited lead. The negative element may be of carbon immersed 
in a solution of chromic acid obtained electrolytically by the de- 
composition of achromate. The electrolyte is dilute sulphuric 
acid preferably holding in solution a small proportion of sulphate 
or tartrate of ammonia. (November 16, 1883). 


5436. Treatment of Waste Materials to Obtain 
Useful Products and Motive Power therefrom: G. 
Epstein, London. [6d. 1 Fig.|—The waste materials con- 
taining starchy matters are treated with sulphuric acid and suc- 
cessive heating to convert the starch into sugar, The materials are 
then fermented, carbonic acid, alcohol, and manurial material 
being obtained. (November 17, 1883). 


5438. Apparatus for Ventilation: T.E. Bladon and 
W. Matthews, B ham. (2d.)—A fan contained in a 
tube is driven by means of clockwork mechanism or an electro- 
motor and draws the air from the part to be ventilated. (Novem- 
ber 17, 1883). 


5458. Breechloading Guns and Gun Locks: H. J. 
Haddan, London. (J. P. Burkhard and F. Novotuy, St. 
Paul, Minn., U.S.A.) [8d. 18 Figs}—This relates to means for 
automatically cocking the hammers when the barrels are tilted up 
at the breech to receive the cartridges, the hammers being 
locked in the cocked position ; to safety mechanism for prevent- 
ing premature explosion; to automatic indicators which show 
whether the right or left or both hammers are cocked, and to 
means for removably securing the barrels to the stucks. This 
specification contains thirty-two claims. (November 20, 1883). 


Hand Fire Engines: 8S, Bauer, Bonn-on- 
Rhine (6d. 2 Figs.|—The hollow piston is fitted with a spherical 
valve inserted between the piston and its rod, the rod being 
hollow and serving as the air chamber. This pump can be applied 
to a reservoir and secured in position by a spring bearing on a 
conical collar. (November 22, 1883). 


5522, Grinding the Treads of Railway and Tram- 
way Wheels, &c.: E. P. Aiexander, London, (A. W. 
McIntyre, Chicago, U.S.A.) (10d. 32 Figs.]—This relates to the 
mechanism for securing and adjusting the work in position, to 
the means for imparting a uniform steady revolution to the object 
to be ground, to the mechanism for sustaining and operating the 
grinding or cutting wheels, to means for .utomatically compen- 
sating for the wearing away of the grinding wheels, to the hoods 
and exhaust apparatus for collecting the dust and preventing the 
liability of accident from the bursting of the wheels, and to the 
construction of the wheels and means for centering and securing 
them on their mandrels. (November 26, 1883). 


5851. Electric Clock Regulators: R.H. Brandon, 
Paris, (J. F. Kettell, Worcester, Mass., U.S.A.) (6d. 4 Figs.) 
—Each clock is provided with hand-setting mechanism controlled 
by an electro-magnet. A shunt circuit is automatically closed by 
the clock, except during a short predetermined interval, permitting 
a current to pass through the magnet for the purpose of setting 
the hands of the clock. (December 24, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Society or Arts.—The Council of the Society of Arts 
have awarded the Society’s silver medals to the following 
readers of papers during the session, 1883-4: To the Most 
Hon. the Marquis of Lorne, K.T., for his paper on 
** Canada and its Products.” To Rev. J. A. Rivington, 
for his paper on a ‘‘ New Process of Permanent Mural 
Painting, invented by Joseph Keim.” ToC. V. Boys, 
for his paper on ‘‘ Bicycles and Tricycles.” To Professor 
Fleeming Jenkin, F.R.S., for his paper on “‘ Telpherage.” 
Tol. Probert, for his paper on ‘‘ Primary Batteries for 
Electric Lighting.” To i. H. Johnston, for his paper 
on ‘* The Portuguese Colonies of West Africa.” To Pro- 
fessor Silvanus P. Thompson, for his paper on ‘ Recent 
Progress in Dynamo-Electric Machinery.” To Edward 
C. Standford, F.C.S., for his paper on ‘‘ Economic Ap- 
plications of Seaweed.” To W. Seton-Karr, for his 
yaper on ‘* The New Bengal Rent Bill.” ToC, Purdon 

larke, C.I.E., for his paper on ‘‘ Street Architecture in 
India.” Thanks were voted to the following members of 
Council for the papers read by them: To W. H. Preece, 
F.R.S., Vice-President of the Society, for his paper on 
‘* The Progress of Electric Lighting.” To B. W. Richard- 
son, M.D., F.R.S., Vice-President of the Society, for his 
vaper on ‘* Vital Steps in Sanitary Progress.” To Col. 
Vebber, R.E., C.B., member of Council, for his paper on 
** Telegraph Tariffs.” To B. Francis Cobb, Vice-Presi- 
dent of the Society, for his paper on *‘ Borneo.” To J. M. 
Maclean, member of Council, for his paper on ‘‘ State 
Monopoly of Railways in India.” To W. G. Pedder, 
| member of Council, for his paper on “‘ The Existing Law 
| of Landlord and Tenant in India.” 














